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Precision machines made'in Italy for't e discerning engmee

ACCESSORIES Ceriani 400 E

Lathe Chucks, Drill Chucks, Tipped
Tools, Boring Bars, QCTP. HSS Tools, LA
End Mills, Slot Drills, Machine Vices, *|S030 Spindle
Clamping Sets, Slitting Saws, Arbors, e Table size -
Boring Heads, Radius Mills, DROs, 580 x 150mm
Rotary Table, CNC fits, Collet Chucks, e Travel - 420 x
Collet Sets, Flanges, Face Mills, 160 x 300mm
Shell Mills and Much More... (XYZ)
* 1.5 KW Motor
*100-3000 rpm
vari-speed
» Weight - 150 Kgs

All lathes and mills are backed by an
extensive range of tools and accessories

e Optional splash-
back and

safety ==
guard ¥

I Ceriani 203 Lathe

* Centre height - 100mm e Centre distance - 500mm
* Swing over gap - 260mm e Spindle bore - 20 or 30mm
* Motor - 1 HP * Weight - 80 Kgs
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MORE MACHINES AND ACCESSORIES ON LINE

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

We regularly ship worldwide PRO Machine Tools Ltd.

Pi tact us for stock levels and technical detail - -
ease contact us for stock levels and more technical detai 17 Station Road Business Park, Barnack,

All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW

www.emcomachinetools.co.uk R e

* Semi Norton gearbox e Four selectable feed rates
* Vari-speed option plus screw
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On My Bench

I'm delighted to report some genuine
metal-mangling in the editorial workshop.
As you will read in my report from the
Manchester show, | was inspired by a

pair of ‘Poppin’ flame licker engines. This
design was originally described by Dr. J.R.
Senft in the November 1980 issue of the
American magazine Live Steam. Progress
has been quite good, starting with the
cast iron cylinder and piston. | am very
pleased with the excellent fit of the piston
which, as the original description requires,
will drop through the cylinder under its
own weight but stay in place if you seal
one end of the cylinder with your thumb.
I'm now working on the standard, which
involves milling or cutting away most of

a large lump of aluminium alloy! More
news next month, | hope.

Issue 239 - a successful

experiment

Last month’s issue of Model Engineers’
Workshop was an experiment, cram
packed with short builds and tips. | must
admit | have never had so much positive
feedback on an issue before, both by
email and on the forum, so I'd like to
thank everyone who expressed their
appreciation.

This month is a return to a more normal
balance of articles, but | have tried to
include a good sprinkling of short,
practical articles. The longer articles in
this issue will both conclude next month.

Clearly, though, many readers will
welcome more short and to-the point
articles and | would like to include more
in the future, but my stock of them is not
as big as | would like. But now as you
have issue 239 to refer to for inspiration,
isn’t it time you chose your favourite
workshop tool, gadget or tip and wrote it
up? I'd also be keen to receive plans and a
short description for more simple tools
that could be presented as a four-page
plan like the boring head in that issue.

Cam Action Lathe Stops

Thanks to Andy P. on the www.model-
engineer.co.uk forum for spotting a
couple of matters in the lathe stop article
in issue 239 that could be clarified. The
M6 hole in one half of the body is for
the screw that holds both parts together
(see matching counterbored hole in the
other part) as mentioned on page 16 and
illustrated in photo 8.The M3 hole is for
a grub screw to lock the screw in place,
once you have the device adjusted to
suit your lathe. The purpose of reducing
the height to 19.5mm after machining
the hole for the cam is to make the hole
more or less oval, this allows the cam to
force the two parts apart when the lever
is moved.

THE MODEL ENGINEER

EXHIBITION AT BROOKLANDS

MODEL ENGINEER

IVIEX

EXHIBITION
Sjuce 2007 Nal

No apologies of another reminder
about this year’s MEX on 16-18
September 2016. As well as the
world-class competition displays
there will also be excellent
attendance by clubs and the trade,
SMEE demonstrations and lectures
and outdoor live steam. An extra
bonus is that admission includes
entry into both Brooklands Museum
and the Bus Museum. What an
excellent excuse to make it a day out
for the whole family!




scurotrade.co.uk

UNBEATABLE VALUE ENGINEERING PRODUCTS

/Model 000 Quick Change Tool Post |

Model 000 Quick Change

The Model 000 is our smallest
lever locking quick change tool
post designed especially for

mini-lathes and other similar size §
lathes.

The tool post and tool holders
are of steel construction for good
rigidity and the mating faces are
ground for better repeatability
when changing tools.

Standard Holders

Tool Post Set

Supplied complete with:

* 1x Model 000 Wedge Type Tool Post

» 2x Standard Tool Holder (Tool capacity:
6mm to 10mm square)

» 1x Vee Tool Holder (Tool capacity: 8mm
to 10mm square and up to @8mm round)

Set Code: 090-070-00350 £75.00 Incl.VAT

Tool Post Vee Holder l
Model 000 Quick Change Tool Post & Accessories
Code Description Price
090-070-00351 | Model 000 Quick Change Tool Post Only £48.00
090-070-00352 | Model 000 Standard Tool Holder £10.50
090-070-00353 | Model 000 Vee Tool Holder £10.50
090-070-00354 | Model 000 Boring Bar Holder Metric 10mm/12mm £15.00 Boring Bar Knurling/Facing
090-070-00355  Model 000 Parting Blade Holder (Angled) £16.00 Holdor Holdor
090-070-00356 | Model 000 Parting Blade Holder (Horizontal) * £16.00
090-070-00357 | Model 000 Knurling/Facing Holder £18.50
060-060-01400  HSS-Co5 Pre-Ground Parting Off Blade 1.5x13x85mm | £5.51
060-060-01200 | HSS Parting Off Blade 3/32"x1/2"x4.1/2" £5.66
. . . . . . — Parting Blade Parting Blade
* The horizontal parting tool holder is suitable for use with Mini-Lathes. Holder (horizontal) * Holder (angled)

ARC SCLC-R 95° Turning Tool Holders

ARC SCLC-L 95° Turning Tool Holders

Arcns  Right Hand L oft Hand L__T_lg -
Torx wrench included Torx wrench included
Code Description Insert Supplied | Price Code Description Insert Supplied | Price
060-325-11006 A 6x6mm Turning Tool Holder ‘ CCMT060204 | £13.00  060-325-12006 6x6mm Turning Tool Holder CCMT060204 | £13.00
060-325-11008 | 8x8mm Turning Tool Holder CCMTO060204 | £13.00 | 060-325-12008  8x8mm Turning Tool Holder CCMTO060204 | £13.00
060-325-11010 | 10x10mm Turning Tool Holder ‘ CCMT060204 @ £15.30 | 060-325-12010 | 10x10mm Turning Tool Holder CCMT060204 | £15.30
060-325-11012 | 12x12mm Turning Tool Holder CCMTO09T304 @ £16.50 | 060-325-12012 | 12x12mm Turning Tool Holder CCMT09T304 | £16.50
060-325-11016 | 16x16mm Turning Tool Holder ‘ CCMTO09T304 £19.00 | 060-325-12016 | 16x16mm Turning Tool Holder CCMT09T304 | £19.00

ARC S-SCLC-R 95° Boring Tool Holders

Right Hand

Boring

Bottol
Facing

Torx wrench included

ARC SSDC-N 45° Turning Tool Holders

Turnlng

Neutral

Torx wrench included

Code Type Diameter | Insert Supplied | Price Code Description Insert Supplied | Price
060-325-39506 = SO06H-SCLC-R | @6mm CCMT060204 | £13.50 060-325-13006 | 6x8mm Turning Tool Holder SCMT060204 | £13.00
060-325-39508 = SO08H-SCLC-R | @8mm CCMT060204 | £13.50 = 060-325-13008 | 8x8mm Turning Tool Holder SCMT060204 | £13.00
060-325-39510  S10K-SCLC-R = @10mm | CCMTO060204 | £15.80 060-325-13010 | 10x10mm Turning Tool Holder = SCMT060204 | £15.30
060-325-39512 S12M-SCLC-R | @12mm | CCMT060204 £17.80  060-325-13012 | 12x12mm Turning Tool Holder |~ SCMT060204 | £16.50
060-325-39516 = S16R-SCLC-R = @16mm | CCMT09T304 | £21.00 060-325-13016  16x16mm Turning Tool Holder =~ SCMT09T304 | £19.00

CCMT 80° Rhombic TiN Coated Carbide Inserts SCMT Square TiN Coated Carbide Inserts
Corner 80° Corner F\90° AN
Radlus Radius TA P O >

Code Type Corner Radius ) Price Code Qty Type Corner Radius 1 Price
060-326-10624 1 £3.50 060-326-11624 1 | £3.50
060-326-10626 = 10 | COMT 060204 i) 6.45mm | £19.00  060-326-11626 10 S ety il 6.35mm | £19.00
060-326-10628 1 : £3.50 060-326-11628 1 | : £3.50
060-326-10630 10 | COMT 060208 Dl £19.00 060-326-11630 10 | SCMT 060208 EltHmn £19.00
060-326-10934 1 £3.70  060-326-11934 1 | £3.70
060-326-10936 | 10 | COMT09T304 — 0.4mm 97mm | £24.50 | 060-326-11936 10 R 0 505mm | £24:50
060-326-10938 1 : £370  060-326-11938 1 | : £3.70
060-326-10940 | 10 | COMT09T308 ~ 0.8mm £2450 | 060-326-11940 10 | SCMT09T308  0.8mm £24.50




ARC QA-GTN Parting & Grooving Tool Holders ARC NCIH Part Off Blade Tool Holders

Right Hand

Hex Key included Insert Extractor included

Code Type Size Insert Supplied | Price Code \ Type Width \ Insert Supplied Price
060-325-20802 | QA0812R02 | 8x12mm £18.70 | 060-325-22102  NCIH 192 = 2mm GTN2 | £12.00
060-325-21002 QA 1010 R02 | 10x10mm STND £18.80 | 060-325-22103 | NCIH 19-3 3mm GTN3 £12.00
060-325-21202 | QA1212R02 | 12x12mm £20.95 ['S| TBN Part Off Blade Tool Blocks + ARC NCIH Part off Blade
060-325-21602 | QA 1616 R02 | 16x16mm £22.55
060-325-21603 QA 1616 R0O3 | 16x16mm GTN3 £22.55

ARC MGEH R Grooving & Parting Off Tool Holders

Right Hand

11

1A

Hex Key included
Insert Extractor included

TGrooving T

Code To?:yi?(:k sg;:k Blade Type \?Vllad(:ﬁ Price

Hex Key included | | 060-325-22206 | SLTBN 06 02 6mm £26.95

Code | Type | Size Insert Supplied| Price | (60.325.22208  SLTBN 0802  8mm £26.95
060-325-23008  MGEH R 0812 E02  8x12mm £22.00 | 060-325-22210 | SLTBN 1002 | 10mm | NCIH19-2 = 2mm | £27.95
060-325-23010 | MGEH R 1010 E02 | 10x10mm MGMN200 £22.00 | 060-325-22212 | SLTBN 12 02 12mm £27.95
060-325-23012 | MGEH R 1212 H02 | 12x12mm £2575  060-325-22216 SLTBN 1602  16mm £29.95
060-325-23016 | MGEH R 1616 H02  16x16mm £27.50 | 060-325-22306 | SLTBN 0602 = 6mm £26.95
NG 200 Rectngui i Cote Carde et | S REE8S SR b
- ?.3,,. | 060-325-22312 | SLTBN 1202 | 12mm £27.95

— 060-325-22316  SLTBN 16 02 = 16mm £29.95

SLTBN Parting Blade Tool Blocks

Code Qty ‘ Type ‘ Width ‘ Price

060-326-20200 | 1  £575
MGMN 200 2

060-326-20202 10 MM £38.00

GTN TiN Coated Carbide Inserts

Hex Key included

Code Tool Block | Shank h Suitable Price
Type Size Blades

| 060-325-22006 | SLTBN 0602 6mm £15.95

060-325-22008 | SLTBN 08 02 | 8mm NCIH 19-2 | £15:95

‘ 060-325-22010 | SLTBN 10 02 ‘ 10mm | 19.5mm & £16.98

Code Qty Type Cutting Edge Type| Width | Price | 060-325-22012 | SLTBN 1202 | 12mm NSl e £16.98

060-326-20002 1 £3.50 ‘ 060-325-22016 | SLTBN 16 02 ‘ 16mm £18.95

060-326-20012 10 GTN2 2.2mm 1900
Neutral . Parting Off Blocks with M42 HSS-Co8 Blade
060-326-20003 1 GTN3 3.4mm £3.50
060-326-20013 10 ' £19.00
Square Holder for Round Boring Bars
Hex Key included
Code Bore Width x Height Length Price ‘ 6o :2%d31006 Sh::snk Size Included Blade £2lgc;0
060-320-20006 | 6mm 9x9mm 55mm £4.20 060'320'01008 8mm 90,00
= = mm .

060-320-20008 8mm 11x11mm 65mm £4.20 ‘ 060-320-01010 10mm M42 HSS-Co8 Blade 1.5x10x80mm )

060-320-20010 10mm 13x13mm 70mm £4.50 060-320-01012 12mm £21.00

060-320-20012 12mm 15x15mm 80mm £5.00 ‘ 060-320-01016 16mm M42 HSS-Co8 Blade 2x13x110mm | £25.00

Arc Euro Trade Ltd Handling and carriage rates to most UK mainland destinations are based on order value:
10 Archdale Street, Syston, Leicester, LE7 1NA. £0-£10 = £1.00, £10-£25 = £2.00, £25-£60 = £2.95, Over £60 = Free (unless otherwise stated)

. ) Surcharge of £1 will apply if paying by credit card. No extra charge if paying by debit card.
Web: www.arceurotrade.co.uk Phone: 0116 269 5693. ALL PRICES INCLUDE VAT E.&O.E.
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Peter Tucker’s impressive tailstock
centre and its various accessories is
described on page 68.
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Corrected Tables for HV6
Dividing Heads

The tables supplied with some Vertex HV6
dividing heads contain errors — download a
corrected version courtesy of Howard Lewis.

Universal Spreadsheet for other
Dividing Heads

If you have a different type of dividing head,
don’t despair — this download ChristopherTaylor’s
spreadsheet and take the pain out of calculating
dividing ratios.

Other hot topics 7=~ ~wm
on the forum |
include:

Y ‘What Did You
Do Today’ and
‘The Workshop
Progress’
Thread
Give us an
update on
what you have
been up to in
the shop!

> Stirling Engines
The saga continues — but we now
have all three builds working!

AND:

) Motorcycle General Discussion
Come and see some of the wonderful vintage
bikes restored by forum members — and a few
pictures of mis-spent youth on two wheels!

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS

F - “ For all your
my y=tore. hobby needs .
= - = - - ™
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Tracy Tools Lid.

Unit 1, Parkfield Units,
Barton Hill Way,
Torquay TQ2 8JG

We ship anywhere e world

PRODUCTS

* Taps and Dies ¢ Endmills
* Centre Drills e Lathe Tooling
e Clearance Bargains e Reamers
* Diestocks e Slot Drills
e Drill sets (HSS) e Specials
boxed * Tailstock Die Holder
* Drills e Tap Wrenches
* Drill set (loose) HS ¢ Thread Chasers

QTracy Tools 1td

Tap & Die Specialist, Engineer Tool Supplies

for so many jobs

. Bendingfa\
SEHAINEES

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

Twisting

VP

.tracytoos.m =

Taper Shank Drill

Tel: 01803 328 603
Fax: 01803 328 157
Email: info@tracytools.com

www.tracytools.com

5” Gauge

Jupiter 2 (040) 2 motor
Jupiter 3 (060) 3 motor
Jupiter 4 (bogie) 4 motor

See Showroom / Shop page
on our website.

We have them all in,
Blue (BR)
Green (Brunswick)
Blue (GBRY)
Maroon.

See Website for
up to date info.
Please re-fresh your
website browser for
up to date pages. /




A Heavy-Duty
Boring Tool Holder

Alastair Sinclair revisits an old design by D.H. Downie.

An email to the Editor in the
January Scribe a Line (MEW No
237) from David Byways asking
for his help caught my attention
concerning a boring bar tool
holder illustrated in issue 235,
pages 64 and 66. This is shown
in photo 1. The query elicited a
reply from lan Strickland which
referred David to an article in
Model Engineerissues 3465 and
3466 from 1973. These contained
an article by D. H. Downie giving
details of just such a tool post.
Information was therefore
forwarded to David from lan

which no doubt helped him to go

on and make this.

i i Fig. 8.17. Light boring Fig. 8.18. Heavy-duty
The Milne Boring Tool Holder toolholder. boring toolpost.
My interest in this was initially aroused

because upon reading the email, |
remembered that an old text book

from 1950, Machine Shop Methods,
(reprinted in 1998), showed a ‘Heavy
Duty Boring Tool Holder’ which | was
sure was similar, if not identical, to the
one illustrated in issue 235. | do not have
the ML.E. article to which lan Strickland
referred so cannot confirm if it is the
same but it seems very likely given

the details illustrated in the 1950’s text
book (it does appear to be so - Ed.). The
book, by Lorus J. Milne, was originally
an American publication and gives illustrations of
construction details of a good number the Milne tool
of tools, jigs and fixtures in Chapter 17 " . ; . holder in use.
entitled ‘Useful Tools and Fixtures. From Fig. 8.19. Boring work hield in a chuck.

this, two line sketches of such holders are

Sketch

L] (]
reproduced in fig. 1 where the similarity Des'!lﬂ and Construction also giving information on the materials
to the holder in photo 1 is, | think, quite The design of the holder is shown in required together with an outline of the
clear. It is described as a heavy duty fig 2 which is the drawing scanned construction procedure. It is shown with
item providing excellent support for stiff from the book. Included with that is a % inch hole to accept a stiff boring bar
boring bars taking heavy cuts. Milne’s description of its construction but also shows provision for smaller

April 2016 9



bars of 2 and V4 inch diameter. The work

is relatively simple involving a straight
forward turning exercise, both external
and internal together with thread cutting
for the clamping nut. All the dimensions
are imperial, which will no doubt suit some

readers, but nowadays most | am sure
will be more comfortable with the metric
system so conversion to rounded out

mm sizes will probably be required to be
carried out. It would be necessary in any
case for the final dimensions to be worked

-
ool F\—.:E-pari here

' affer boring

o

/\’7’%\'
i

Fig. 17.8. Heavy-duby boring-teol halder,

HEAVY-DUTY BORING-TOOL HOLDER Specificaticn & (Fig. 17.8)

Punross: I'e sunport boring teols and boring hars ranging from 14~ to
34-in. dismeter, )

Marerians: 234-in. cold-tinished gicel rod, 6 in. long; one 4-n. 20 UNF
wteel nut and one 14-in. steel washer.

Coxewwuerron: Party B and ¢ should be worked togethes; cut this
length of atock from the rod and face the ends, breuking the corner at one
end as indieated. Chuelt and bote Lhe eenler 2-in, diamater 2 in. deep, and
drill out dhe centrul 4in. hole. Lay out the three equaly spaced bored
hules to be machined through the work and hold the workpicse in a loun
jaw chuck while these openings are bored. The two portions, B and C,
may be separated with a narrow parting tool as the final step. Part 4
should be faced and provided with center holes, then held in the four-jaw
chuck while the 34-in. hole is bored. Mount on centers and turn to size;
then chuck accurately and thread to fit the 14-in. 20 UNF nut.

CriTicAT pDiveEnsioNs: The 1-n. height of part C, that is, to the axis of
the bored holes, must correspond to the height above the compound rest
of the axis of rotation for the lathe. Similarly, the form of the hase of part
A must correspond to the T-slot in the compound-rest top. It is important
that all bored holes be accurately at right angles to the vertical axis of
the tool post, so that boring tools and bars will slant neither upward nor
downward when extended.

Usg: This heavy-duty boring-tool holder is illustrated in Figure 8.19.

CommenT: Excellent support is provided for heavy cuts. If difficulty 18
experienced in that part ¢ falls from the assembly when not in use, a
deeply counterbored clearance hole for s No. 6-32 machine serew can be
provided in its wall at one side, and such a machine screw tapped into the
mating surface of part B.

out to suit the particular lathe concerned
and its cross slide tee slots. That applies
especially to the height from the upper
surface of the cross slide to the lathe centre
line and clearly that’s a dimension that
would require to be accurately measured
taking account of the level of the cutting
edge of the boring tool. The dimensions of
the tee slots also require to be checked to
ensure that a neat fit is achieved to anchor
the holder to the cross slide.

The design taken from the book shown
in fig 2 is not visually correct in that the
parting tool cut to the outer cylindrical part
(into parts B and C) required by the
construction procedure is not shown. As
shown the tool holder would not work
properly to clamp both the boring bar and
the holder equally securely. | have
re-drawn this in fig 3 to exactly the same
dimensions but showing a gap created by
a parting tool at the same height as the
bar centre line. This not only allows for
good clamping action of the bar and the
entire holder to the cross slide, but also
allows somewhat undersize bars to be
used equally well. The lower drawing
shows the effect of fitting a 16 mm bar in
the 34 inch hole ; in this case the lower
limit before going to the alternative

smaller 2 inch hole.
Range of clamping

adjustment for bars of
less dia. than hole size

— @ — ‘[3-4mm

Toolpost clamped to cross slide
with 19mm (3/4in) boring bar fitted

16mm (5/8in) boring bar
(for smaller dia. than this
use the alternative holes)

Toolpost clam})ed to cross slide
with 16mm (5/8in) boring bar fitted
into 19mm (3/4in) dia. post hole

Milne Heavy Duty Tool Holder

Construction detail of the L. J. Milne heavy duty boring tool holder.

10 www.model-engineer.co.uk

Adjusted detail showing correction
to figure 2.
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Adjustments

It will be noted that there is no adjustment
provided for the height of the tool tip in
this design. That is a problem, which,

by the nature of the design, is not easy

to solve. Trying to do so would greatly
complicate the essential simplicity of

the holder and could possibly reduce its
necessary rigidity. In his notes on critical
dimensions Milne clearly assumes that
the centre line through the boring bar is
at the lathe axis between centres. That
would require that the cutting edge of the
tool be at that level, i.e. at half the depth of
the boring bar. This would apply equally
to smaller diameter boring bars in the
other two locations provided through the
holder. That can of course be arranged
but in my experience the cutting edge will
normally be at somewhat higher than half
of the diameter and that would have to

be taken into account when working out
the dimensions of the body of the holder,
particularly the height dimension to the
bar centre line.

What if there are no tee slots ?

The possible use of this type of boring bar
holder on a mini-lathe for example or any
other similar lathe which doesn’t have any
tee slots but only a vertical threaded pin
on the top slide for typically mounting a
4-way tool post is not at all ideal. The pin
would have to pass up through the body
of the holder to one side of the boring bar
holes. That might be possible to arrange
particularly if the overall diameter of the
holder is increased to allow additional
space for the offset clamping screw but it
may not work quite as well or be as rigid
as the normal arrangement. A better set-
up for the mini-lathe which should work
would be to remove the top slide and
replicate its mounting design so that the
holder then sits on the surface of the cross
slide. The tee slot fixing at the bottom

of the inner body of the holder would in
consequence have to be in the form of

a circular plate with two 6mm holes 32
mm apart to match those in the recessed

p Ngoumeny

& i

disc provided in the cross slide allowing
rotational alignment and fixing down with
the M6 cap screws.

An Alternative

Another arrangement for achieving nearly
as rigid a system is shown in photo 2.
The gray casting used is one from another
machine scrapped by an industrial user
some years ago and fits the purpose
ideally. The casting is clamped to a
vertical 25mm stub pillar mounted on

top of the compound slide using the pin
intended for the tool post. This allows the
casting and hence the boring bar to be
adjustable for height. The horizontal hole
in the casting for the boring bar is 20mm
diameter and will accommodate a range of
different diameters of boring bars if these
are mounted in 20mm tubular collars
which grip the bars with grub screws. A
number of such collars can be made with
holes through them in various common

Boring a fabricated cylinder using an alternative holder design.

Boring Tool Holder

diameters to suit boring bars to hand. An
illustration of some such holders is shown
on page 52 of the 25th anniversary edition
of MEW. On page 53 of the same edition
is a drawing of the casting used and a
fabricated version of it in mild steel to
achieve a similar end.

Editor’s Note: | have looked up D. H.
Downie’s article and although his holder
works on exactly the same principle as
Lorus J. Milne’s it has two noticeable
improvements. The walls of the cylinder
are thicker, and the central section
correspondingly narrower, making the
clamp more rigid. He also fitted a dowel
pin to keep the three sets of boring bar
holes in register, making it quicker and
easier to change the size of boring bar.

| will be putting a copy of the 1973 article
on the Model Engineer website www.
model-engineer.co.uk, it is well worth
reading. B

Stub Mandrel’s Short End
Split Bushes and Mandrels

myth of the modern workshop is
Athat of the inherent inaccuracy of

the three-jaw chuck. Only the best
can be relied upon, and overtighten such
a device just once and it is ruined forever,
or so we are warned! | chucked a six-
inch piece of silver steel in the three-jaw
chuck that came with my far-eastern lathe
the other day. Testing along its length
with a dial gauge, it was still no more
than 0.002” off centre a few inches from
the chuck. Others have reported similar
results. Admittedly | only carried out this
check at one diameter but my experience
in resetting work does suggest that even
this inexpensive chuck has a good level of
basic accuracy. This is after many years
of use and abuse, so check your own you
may be surprised. Incidentally, the late
George Thomas performed similar tests

April 2016

on a number of drill chucks, and was
surprised at their accuracy.

Even so, at times you may want to be
absolutely sure that work is held truly
concentrically. The simple way of achieving
this is a split bush, bored in situ to a good
fit on the work, but drilled and reamed if
the bore is small. A ‘top hat’ shape is
convenient, as it can be positively located
against the chuck jaws. If the slit is made
opposite to jaw number 1 you can have a
sporting chance of locating it accurately
enough to use it again in the future.

Most scrap can be used to make such a
bush, but brass is a good material, being
easy to work accurately and to a good
finish, while having a degree of
‘springiness’.

For hollow work, then a mandrel that fits
inside the work is needed instead. Turned

in place such a mandrel will be accurate. If
you turn such mandrels from offcuts of
hexagon material (marked for number 1
jaw) they can be re-used for less critical
applications.

This can be turned to a tight fit, relieved
to give a slight taper at the outside end.
This is the most accurate solution, but the
danger is always there that the work will
skid and be scored on its bore. A
threaded end for a nut and washer, or a
screw and washer, can be used to hold
most work secure. Another alternative
when you need to be able to turn the
whole face of the work is to thread the
mandrel undersize for a large screw (just
use the tip of a taper tap), then split it
with a neat sawcut; once fitted inside the
work it can be expanded by fitting a
suitable screw. B
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Readers' Tips

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

Our runner up is Ron
Howells, who offers a nice
tipe for repeatable vice
setting on the mill- without
the need to make a tenon.
Ron wins a set of ten
Shaviv deburring blades
with a Mango Il handle.

Our winning tip from Roland Varley will be
of use to anyone with a round column mill.

Laser Mill

As a newcomer to model engineering,
never actually having been an engineer,
| purchased a Myford ML7 and a Chester
milling machine, and, being a pillar-mill is
prone to losing its setting when the head
is raised or lowered. Having read about
the use of a laser to align the milling head,
| designed a dual-purpose one, easy to
make from an old broken laser-level and
easy to use.The laser is approx 30mm
long and12mm diameter, as seen in the
photograph.

| machined a tube and bonded the laser
into it and then made a flanged boss to
bolt onto the side of the milling machine.
When inserted, the laser projects a dot
onto the adjoining wall (approximately 6ft
away). | then aligned the head with the
table by measurement, and drew a vertical
line on the wall where the laser shone. Any
raising or lowering of the milling head can
be instantly realigned with the line on the
wall. As my milling head can be rotated for
angled milling, the laser will align this as
well. Since any change in height of the
milling head will prevent the use of a fixed
line on the wall, | lower the head to where
it needs to be, realign it to the wall line
and lock it off. | then place a piece of white
paper on the wall and put a felt-tip dot
where the laser shines.The head can now
be slackened and rotated to do the angle
mill. When completed, the head can be
rotated back to the wall dot and locked off.

Due to the distance to the wall from the

laser, this is extremely accurate and
completely repeatable - merely taking a
few minutes. The battery has been
removed for clarity.

Critical Alignment

| have a small vice | use on my milling machine and bench
drill. Often when using it on the mill, It needs to have the
vice jaws clocked parallel to the table axis.To aid in this, |
clamped a parallel in the vice and bolted the vice onto the
bed of the mill, making sure the vice jaw were clocked in.

Next. Using the mill machine head, drill and reamed two
@6mm holes in the vice body over an empty slot under
the vice, making sure not to drill the mill bed. Removed,
de-burred the vice and fit two @6mm silver steel dowels.

Job done. Now | can set the vice up in minutes, by
pushing the dowels so they protrude under the vice and
making sure the dowels are pushed against the slot in the
mill bed, before bolting the vice into place.

ﬂ CHESTER MACHINE TOOLS

No more than one prize with a value of £30 will be given each month. By entering you agree your entry can be freely published and republished MyTimeMedia on
paper or electronically and may be edited before appearing. Unpublished tips may be carried forward to future months. You will be acknowledged as the author of the
tip. There is no guarantee that any entry will be published and if no publishable tips are received a prize will not be awarded. The decision of the editor is final.
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NEW ADDITION TO THE WARCO

WELL ESTABLISHED RANGE

OF VARIABLE SPEED MILLS

WM12 COMPACT MILL

+ Supplied with 10mm and 3/8” Whit. drawbars

+ Captive drawbar to eject tooling

+ Available with metric or imperial leadscrews

£650

Captive drawbar
ejects tooling

Head tilts
90°-0°-90°

control

Column securely
fixed to baseto |
maintain positive*
vertical

Tapered gib
adjustment

High / low

ratio - maximum
torque in low
range

Head locks

Fine feed
engagement

Rack and
pinion feed

Sensitive fine
feed to spindle

Dedicated metric

Tapered gib

ITEM Nos. 3201/3202

SPECIFICATION

Drill chuck capacity

13mm

Maximum end milling capacity

12mm

Table size

400 x 120mm

No. of tee slots

3

Cross traverse

150mm

Longitudinal traverse

350mm

Vertical traverse

210mm

Spindle taper

2MT

Spindle stroke

42mm

Number of speeds

Variable

Speed range

100 - 2,000rpm

Head tilt left and right

90°-0-90°

Motor

600w

Dimensions L x W x H
to end of handle grips

510 x 470 x 800mm

Weight

54kg

~ Prices lnclude VAT and UK malnland dellvery excluding Htghlands and Islands.

WM14 VARIABLE

SPEED MILLING

MACHINE

* Now with larger table
500 x 140mm

+ 2MT spindle

* Motor 500w

£755

WM16 VARIABLE
SPEED MILLING
MACHINE

* Table size 700 x 180mm
e 2MT
* Motor 600w

£998.00

Available in Metric and
Imperial versions

WM18 VARIABLE
SPEED MILLING
MACHINE

* Table size 840 x 210mm
+ 3MT spindle
* Motor 1100w

£1,365.00

Features for the

above milling machines include:

Digital depth gauge
Rev. counter

Captive drawbar to eject tooling
Back gear for maximum torque in lower speeds
Sensitive fine feed to spindle

Adjustable gibs to all axes

T 01 428 682929 Warco House, Fisher Lang, Chlddlngfold Surrey GUB 4TD
=2 sales@warco CO. uk W WwWW.warco, co.uk




Three Jobs
In the Workshop

Laurie Leonard tells the story of a few task he should have done a long while ago.

There always seems to pressure
on the job in hand although for
most of us, time in the shop is
leisure. As jobs progress there
are many occasions when a

particular tool causes us to

think, ‘I must sort that’ but the

pressure to see the current job

finished gets in the way.

A while ago | decided that | had

had enough of

* Looking for the lathe
chuck keys

* Trying to prevent the tailstock
drill chuck from slipping in the
tailstock barrel

* Coaxing a tray full of suds to
run down the lathe suds tray
drain hole

Time to take time out and sort it.

Chuck Keys

There were two problems associated
with chuck keys. The tommy bar in the
3-jaw chuck must have come loose under
previous ownership and had been fixed
with a round head screw (photo 1).
This screw had a tendency to cut into
the hand, particularly when pulling the
chuck round during tapping operations.
The problem was solved by finding a
metric grub screw slightly larger than
the imperial tapped hole and re-drilling
and tapping the key to suit; one of the
problems of having a stock of metric
fastenings and working with old imperial
equipment. The length of grub screw was
adjusted so that the screw sat just under
the end face of the key (photo 2).
Construction of and fitting a simple rack
together with personal discipline enables
the chuck keys to be found first time. The

14 www.model-engineer.co.uk

Chuck key with
grub screw fitted.

3 Jaw chuck key
as purchased
with round head
securing screw.

30

Chuck Key Rack
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rack was made from a piece of aluminium
channel a venetian blind, found in the
scrap box. Rough dimensions are shown
in fig. 1 and reflect the keys used with
my equipment and the material to hand.
The original idea was to use a piece of
angle but using the channel prevents the
keys from flopping. The only other point
to note is the positioning of the rack in
relation to the suds tray lip. It has to be
low enough to allow the keys to be
entered into the rack without fouling the
lip of the tray. The finished set up is
shown in photo 3. Similar to many home
workshop owners, a lot of my equipment
is second or third hand. The stand for my
Myford 7 seems to have suffered a lot in
previous hands judging by the many
holes that previous owners have drilled
init.

Tailstock Barrel

When drilling holes in material held

in the headstock chuck using a no. 2
Morse taper tailstock drill chuck, the drill
chuck was prone to slip in the tailstock
barrel. It was concluded that the inside
of the barrel had been chewed up. A no.
2 Morse taper reamer was purchased

to dress it. The operative word here is
‘dress’. There was a concern that if the
job was attacked in the wrong manner or
with too much effort the barrel could be
made worse and/or alignment problems
may be introduced. There was also some
concern relating to the relative hardness
of the barrel and reamer. In the event this
did not cause a problem.

The initial idea was to put the reamer in
the headstock and use the geometry of
the lathe to assist in keeping things true.
However, this would prevent any real
‘feel’ for the metal being removed and
the reamer would have to be gripped in a
chuck with attendant concentricity issues.
| decided to remove the barrel from the
tailstock and carry out the work by hand.

A half centre in reasonable condition
was blued and then lightly rotated inside
the barrel. When withdrawn the marking
as shown in photo 4 was evident giving
an indication that all was not well within
the barrel.

The tailstock barrel on a Myford 7 is
easily removed by removing rotating the
handwheel (photo 5) to give access to the
single screw holding the ‘C’ plate,
removing the screw and then easing the C
plate out of its groove. The barrel can then
be withdrawn. The tailstock was removed
from the lathe bed but this is not
considered necessary and was actually
done because the original plan was to
ream the barrel whilst it was still in the
tailstock and room to swing the reamer
would have been needed which was not
available in situ. The screw and C plate are
shown in photo 6.

With the barrel withdrawn and held up to
the light it was possible to see scoring to
the inside (photo 7). Earlier in the article it
was noted that it was considered
important to be able to feel the cutting
action of the reamer so it was gripped in
the vice and the barrel rotated on it by
hand (photo 8). Photograph 9 shows
the small metal particles removed by the
reamer during the process. The barrel was
only rotated lightly and the stage could be
felt when very little metal was being

April 2016
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Tailstock handwheel rotated to give
access to the 'c' locking plate screw.

7]

| 1 I
L | R
‘C’ locking plate removed from tailstock. Visible signs of scoring in tailstock barrel.

Set up for hand reaming barrel. >
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removed with the light pressure. The test
with the blued centre was repeated and
photo 10 shows nice even bluing on the
centre and a view of the barrel removed
from the tailstock. The tailstock was rebuilt
and all now seems well.

New Suds Tray Drain

When | positioned my second hand
Myford 7 in my shed | did not expect to be
in the house for long nor was | sure that it
was in the best place. | had laid a concrete
base and the lathe was stable on it - | was
in business. | had read several articles

on how to turn true and the importance

of making sure the lathe bed was level in
both planes so when | had the opportunity
of borrowing an engineers’ level | took

it and decided to true up the lathe on its
mounting blocks. Some time later | bought
a suds system and discovered that the
tray was not quite level but worse still it
tipped away from the drain hole. At the
end of a turning session suds collected at
the wrong end of the machine (photo 11).

Particles removed by reamer.

Having levelled the machine and no longer
having access to the engineers’ level | was
loath to disturb anything that may upset it.
The only solution | could think of was to fit
a new drain on the downhill end.

The factory fitted connection is a welded
spigot on the lathe centreline but a new

5.5

Lathe Suds Tray

Crease
in tray

Position & size of holes in tray

@22

Drain Connector
Mat'l: Mild steel

| C——

The problemj pooiof suds at the non drain end of the tray.
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Even bluing on centre from reamed barrel.

one would be difficult to position similarly
on the other end due to access. It was
decided to position the new one as near to
the centre of the suds pool as possible.
This was found to be close to the fold in
the edge of the tray. Measurements were
taken of the space (photo 12) between
the edge of the tray and the stand base.
These determined size of the new drain
branch. A method of fixing other than
welding was also required and although
adhesive was considered the cleanliness
of the area, not to mention the lack of trust
in glue, weighed against this method.

The solution was a manufactured branch
held in place with a screw and sealed to the
suds tray with an o-ring. The dimensions
chosen are shown in fig. 2 and suit the
suds tray limitations and match the
discharge hose (ex-washing machine).

The external turning, including the
reduced diameter for the hose, was carried
out before parting the part from the stock
bar. After facing, the parted end was bored
and the groove for the o-ring was made
with a tool ground to a width slightly less
than the width of the groove to allow it to
be machined to dimensions (photo 13).

Underside of tray showing area available to fit new drain.

Model Engineers’ Workshop



Odd Jobs in the Shop

ARG SlP s T
d o-ring.

\

: (e
3 RN feant St
Underside view of tray with new drain branch fitted. Tray view of new drain.

The four drain holes in the branch were making sure that the o-ring would seat
drilled using a rotary table on the milling fully on the underside of the tray. With the
machine. Photographs 14 and 15 show o-ring in place in the groove the branch
the branch being set up with a clock gauge was screwed to the tray (photos 17 and
and the drilling in progress. The machined 18) and the hose connected (photo 19).
branch and o-ring are shown in photo 16.
The finished branch was used to mark Now what was the next job? B
the holes to be drilled in the tray thus The completed drain system.
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The Manchester Model
Engineering Exhibition is a

new addition to the hobby's
calendar. It took place on

the 27 and 28 of February,

at the Middleton Arena. The
exhibition was organised by

the Northern Association of
Model Engineers (NAME),
supported by the Southern
Federation of Model Engineering
Societies. Apparently the actual
organisation and the running
was the responsibility of just
four people, and they should be
congratulated on having puton a
very worthwhile event.

18 www.model-engineer.co.uk

The main exhibition hall was packed to the gunwales.

- -

his was the first NAME exhibition
I since Warrington in 2004. Although

the ‘Middleton Arena sounds vast,
it is actually a relatively modestly sized
venue so the show was kept strictly to
model engineering. This meant that
related hobbies which dilute or enhance
(depending on your point of view) some
of the larger shows were absent. Instead
there were displays from around a dozen
model engineering clubs and ten trade
stands.

The small size did mean that the venue
was rather crowded, but this did give the
event a very busy atmosphere. On the
down side, the good attendance meant
no room in the car park and most visitors
having to park in surrounding streets or
supermarket car parks. The queue for the
coffee shop was something of a
marathon as well!

Most of the ‘action” was concentrated in
the main hall (photo 1) which had club
displays in the centre, and various trade

Timpdon Lake was a rather whimsical 16mm live steam layout.

Model Engineers’ Workshop



Chester’s Crusader lathe is a large and well-specified machine.

The Exhibition was modest in its size, but well planned

and executed - it did not disappoint and the organisers

should be congratulated on a successful event.

stands arrayed around the outside,
including Blackgates, Model Engineers
Laser, CuP Alloys, Noggin End Metals and
JB Cutting Tools. Amongst the club
displays was also ‘Timpdon Lake’ (photo
2) a 16mm scale (32mm gauge) live steam
layout that included various rather
whimsical elements such as a smoking
barbecue and a suspicious character who
kept popping up from under a manhole!
From time to time the traditional rolling
stock was joined by a marauding train
manned by ‘minions’ or a hamster-
powered locomotive. Despite the realistic
appearance | was assured by Model
Engineer diarist Geoff Theasby that the
hamster was an electronic one.

On a mezzanine floor upstairs were
several more clubs and a very busy
display from Chester Machine Tools
(photo 3). In the foyer NAME had their
own display mostly consisting of curios
and talking points!

The majority of models on display were
live-steam locomotives, and | have to
admit that although | admired the
workmanship | forgot to photograph any.

There were other subjects, including
stationary engines — steam and stirling,
but not much in the way of ‘internal
combustion’. Highlights included Neil
Carney’s Cornish Mine Engine which was
described recently in M.E., and a large
triple compound engine (photo 4).

Sadly, as seems to be the way at most
shows these days, there was very little
tooling on display. The exception was the
stand of the Leyland Society who had
some very nicely made and presented
items to George H. Thomas designs
including the pillar tool (photo 5) and
dividing head (photo 6).

Finally, attracting a great deal of attention
were a delight pair of ‘Poppin’ flame-licker
engines (photo 7) being demonstrated by
the maker’s grandson. | must admit | found
these particularly interesting and have
already started making one!

In summary, the Manchester Exhibition
was modest in its size, but well planned
and executed - it did not disappoint and
the organisers and NAME should be
congratulated on a successful event.

I hope it will run again next year. B

",

A magnificent triple compound engine, only ever run on air.

Manchester Exhibition ”

A neat example of the George
Thomas pillar tool.

A George Thomas dividing head.
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A pair of Poppin flame licker engines.
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A Clock Pillar
Holding Device

Glenn Bunt describes a work holding tool made to hold a piece

of brass bar in the lathe whilst shaping it into a clock pillar.

In Alan Timmins excellent book (one that | would recommend to anyone),
Making an Eight Day Longcase Clock, he describes two methods of
making clock pillars. Both provide challenges for work holding whilst
turning on the lathe. My clock is a traditional design but using more

modern methods to manufacture it. Therefore, | chose to profile turn the
clock pillars using my converted Myford CNC lathe. But this still presents

many challenges for work holding.

Clock Pillars

The purpose of a clock pillar (photo 1)
is to support the clock plates at a defined
length, add rigidity and reduce any
distortion in the plates. The added bonus
is a decorative bit in the middle of the
pillar. Therefore, the most important part
of the clock pillar is the distance between
the shoulders where the plates locate and
the diameter of the spigots at each end.
On my clock | decided that the pillar
would locate into the back plate by a brass
threaded stud that screwed into a
threaded hole in the back of the pillar. The
front of the pillar would locate into the
front plate by traditional spigot and
locking pin.

The Holding Device

The work holding device | made allows a
brass bar with its ends previously turned to
be held between a collet and a live centre
and the decorative profile to be machined.
It also offers up a rigid assembly for
turning and allows for important clearance
for the cutting tool at both the headstock
and tailstock end of the lathe.

Figure 1 is an exploded view of the
assembly and fig. 2 shows the details of
the clock pillar holding device.
Photograph 2 shows the holding device.

To prepare the workpiece that will
eventually make a clock pillar | face the
end of the bar and then drill and tap an
10/32 UNF thread. Next a Y2 inch diameter

The holding device
and brass bar ready
for profile turning.
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The finished clock pillars.

spigot and front shoulder is turned. | use a
spindle back stop to make sure the length
of each pillar is identical (photo 3).

| locate the spigot end bush of the work
holding device onto the previously turned
pillar front spigot and slide it up against
the pillar shoulder. A length of wire is then
inserted through the hole in the end bush
and twisted around. At the other end of
the work holding device the lock bolt is
screwed into the brass bar via the thread
end bush, it is then locked in place by the
10/32UNF nut and washer.

The assembly is held in the lathe by a
collet located on the thread end bush and
by a live centre into the end of the spigot
end bush.

Photographs 4, 5 and 6 show the steps
in making a pillar. As you can see from the
photographs the clock pillar holding
device worked well. By using this method,
| ensured that all six of the clock pillars
were the same length and an identical
decorative profile was turned on them. &

Model Engineers’ Workshop



Clock PillarTool ”
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The brass bar being rough turned.

One of the finishing operations. The finished clock pillar.
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Hobbymat Md65

Accessory Base anupdate

Alan Wain details some improvements to this useful device for the round bed Hobbymat.

Inissues 216 and 217 of MEW, | described the manufacture
of a fixed steady for the Hobbymat MD65 lathe. Not liking the
‘U’ bolt securing method seen with Hobbymats for sale on
eBay, | chose my own route and designed a proper castiron
‘accessory base’ that remains fitted to the bed and stowed
beneath the chuck until needed. My steady, used with the
accessory bhase, has served me well ever since and is easy
to position by sliding the accessory base along the bed and
securing with the single clamping lever. Nothing in this world
is perfect, though, and a design flaw soon became apparent.

A Design Flaw

As originally designed, alignment dowels
and the securing stud were fitted to the
accessory base rather than the steady

to avoid swarf entering holes that may
not always have been plugged when the
base is not in use (photo 1). Another
thought was that repeatedly tightening
and loosening a steel screw in the 5mm
thickness of cast iron may wear the thread.
On reflection, this should not cause a
problem for many fittings and removals;
after all, the majority of model aircraft
compression ignition (diesel) engines use
cast iron pistons running in steel cylinder
liners. The only issue with the original

Modified accessory base and steady fastener.
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arrangement that came to light in use
was the possibility of opened chuck jaws
catching the protruding stud if the base
was inadvertently moved out from its
stowage without being noticed. The first
couple of occasions when this occurred
came as a bit of a shock. No damage
was done apart from slight bruising of
the thread; easily remedied. The third
time the bruising was more severe and
stud replacement considered. After
three times, however, a pattern could be
seen developing that must be stopped!

| suppose it was time to accept that the
original design was flawed and introduce
a modification.

Protruding stud of original arrangement.

Thinking about the thread wear issue
and the aforementioned diesel engine
usage, | decided that my fears were
probably groundless and, if wear did
eventually occur, the hole could easily be
opened up, plugged and re-tapped, maybe
even using a different material. In the
original design, a nylon anti rotation pad
was kept in place by a 5mm diameter
spigot on the bottom of the stud. If the
stud must go, then an alternative method
of keeping the pad in place is necessary.
The simplest way | could think of to
accomplish this was to fit two roll-pins as
dowels through the top of the base into
the nylon pad either side of the stud
position. Once fitted, the dowels would
maintain alignment after the stud was
removed. Figure 1 shows the idea.

The actual rework was very straight
forward, taking less time than
dismantling the lathe tailstock and
carriage from the bed to remove the
accessory base. The original article
described this disassembly, so | won’t
repeat it here. With the accessory base
removed from the lathe, the anti rotation
pad was removed to allow application of
heat to the stud. The stud was originally
fitted into the base using thread locking
fluid, so a flame played onto the exposed
threads allowed it to be unscrewed from
the accessory base with a pair of pliers
without burning the paint finish
(damaged thread remember). Once free,
the stud and anti-rotation pad were
re-assembled into the base. After marking
centre lines between the stud and each of
the dowels, and dowel positions along
these centre lines 22mm in from the front
and rear edges of the base, the
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intersections were punched ready for
drilling. The positions of the dowels are
not critical but the dimensions given put
them where there is a reasonable depth
of the anti-rotation pad to take the
dowels.

| used a suitable length hex-head
machine screw and nut as a makeshift
jack in the accessory base bore to keep
the pad firmly in place whilst centre
drilling and drilling the dowel holes. |
drilled them 12mm deep through the top
of the cast iron base into the pad, NOT all
the way through. These holes must be
vertical, so free-hand drilling is not an
option. | used my home-brewed mill drill
but otherwise | would have used the lathe
as | did when first making this accessory.
That would mean reassembling the lathe
and then taking it to pieces again; thank
goodness for a proper drilling machine.
Dowel sizes are also not critical; | used a
Y% x 1 inch roll pin cut in half because |
had one, and only one. | would regard
3mm as the smallest suitable diameter.
Once cleaned up, the lengths of my

resulting two dowels conveniently
allowed them to press in below the top
surface of the base. With the stud
unscrewed and removed again, | ran a
M6 tap through the original thread and
on through the anti-rotation pad to take
the steady retaining nut that must now
change gender to become a bolt.
Modification of the nut involved no more
than a piece of threaded rod screwed into
the nut with thread lock fluid and allowed
to protrude 14mm (I used a piece of cut
down socket cap screw). Photograph 2
shows the modified base ready for
refitting, along with the steady fastener
(the modified nut). There is only one
further item to actually make or obtain — a
grub screw to blank the hole when the
base is not being used. Must remember
to fit it!

The steady has been a really useful
accessory and easy to set up onto the
accessory base. | still haven’t got around
to using the base for any other
‘accessories’ but at least the chuck jaws
will no longer collide with it. B

Hobbymat Base Update ”
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A Stand for a Super 7

Albert Bishop adapts a Myford type 4 Cast Iron Stand to take a Super 7

| have owned a Myford Super 7 for about four and a half
years, but | had not made a great deal of use of it because

it was in the garage of my friend’s calibration laboratory.
At first | used to use it there at weekends, until | lost a

set of his keys. Although | happily paid for new locks and
keys, | did not feel right about asking him to trust me again
at weekends. | have managed most jobs with my modified
Clarke CLM300 in the meantime, but the time had come for
the Super 7 to come home to my garage/workshop.

he original plan was to move the
I lathe onto wooden blocks while |
brought down the original steel and
wood bench for installation and levelling,
then to follow on with the lathe. | had the
opportunity to buy a cast iron stand from
an earlier Myford (as seen at Chesterfield
MES, MEW 220). This has a cast in plinth
for the earlier model (photo 1) which was
not suitable for the Super 7, so | had to set
about adapting the stand.
The requirements for the stand were:

® The stand had to be fitted with new
mountings to suit the Super 7.

¢ | wanted to use the existing chip tray,
which needed to be flat and level on the
stand before fitting the Super 7.

® And, most importantly, the new
mountings must accept the Super 7 first
time of trying, as | would be dependant
on help from friends to lift it into place,
and | didn’t want them to have to work
by trial and error.

The new plan became:
¢ L evel and bolt down the cast iron stand
and establish the position for the Super 7.

-

=

Using a scriber tip to locate a centre.

April 2016

e Make and fit a block for the tailstock end
mountings, similar to the normal Myford
raising blocks. This would be used to
establish the datum for the rest of the
work.

e Fit a piece of 8mm steel plate over the
existing plinth with an overhang to
provide mountings for the headstock end
of the Super 7.

The first stage was straightforward using
a level on the top edges of the stand,
packing the feet as necessary, and bolting
down. | used some self-cutting bolts
directly into the concrete floor.

A line was then marked across the stand
to mark an approximate centreline for the
tailstock end mountings.

A piece of 50x50mm BMS was cut to
150mm length, deburred, marked with a
centre point, and mounted in the vice on
my vertical mill. (The vice is semi-
permanent and squared to the table
travel). To locate the centre point, | used
my fine scriber tip in the drill chuck, see
technique in photo 2. It is quite easy to
see the tip, using a magnifier if necessary.
| sometimes use one of the twin lens

S

The original stand.

headband magnifiers, but as | do work for
Rolls-Royce | have to have pass very
stringent eyesight tests, and as a result |
have appropriate high power safety
glasses. The centre point was then lightly
drilled with a 60-degree point drill,
followed by a BS3 centre drill.

The mounting holes for the Super 7 are
offset from the spindle centreline. So |
moved longitudinally 52.5mm and
repeated the drilling sequence. | then
moved 117.5mm in the opposite direction
and repeated the drilling sequence. The
reason for only centre drilling so far was
to give an opportunity to verify the
correct hole positions prior to final
drilling.

| then drilled through the third hole
6.9mm and tapped it M8 x 1.25. | start taps
using the drill chuck and hand feeding
using the manual down feed whilst
turning the spindle by means of the
drawbar nut (photo 3). | then moved
117.5mm to the other end hole and
repeated the drilling and tapping. Then |
moved 52.5mm back to the central
position and drilled through with a letter-P
drill for 8mm clearance.
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Plate clamped to vice.

The block was then transferred to my
bench vice to continue tapping the two
holes as deep as possible (standard taps
will not usually tap the full 50mm through)
for the eventual lathe mounting studs.
After deburring of the holes, the block was
then located on the stand as near as
possible to the previously marked
centreline for the tailstock end mounting
studs and used as a guide for spotting the
centre hole using the letter-P drill in a
pistol drill. This mark was then drilled
6.9mm through the bottom of the stand
and tapped M8 x 1.25.

| then counterbored the central hole in
the block to accommodate an M8 cap head
bolt. | did not have a counterbore so | first
drilled 15mm to sufficient depth and used
a 15mm end mill to give a flat bottom.

The block was then placed in position on
the stand, with the 65mm spaced hole to
the front, and loosely bolted down. It was
then raised with packing pieces until it was
level with the top of the stand, and
squared to the front edge of the stand
(photo 4). | am afraid | had to use a
woodworking square - it was the only one
| had that was big enough, and it is
accurate.

Now comes a little tip: Later, | would
have to accurately mark out the positions
of the remaining four holes, two to attach
one end of a plate to the plinth, and the
remaining two for the headstock end
mounting bolts/studs for the Super 7.
These all needed to be set from the
positions of the first two mounting bolts/
studs.

28 www.model-engineer.co.uk

Centred bolt.

Plate bolted in position.

In order to be able to datum from tapped
holes, | keep various hexagon headed
bolts that | have lightly centred by drilling
with the 60degree point drill in the lathe.
This provides accurate centres of the
threaded holes for use as datums for
marking out when parts are too large for
my marking out table (photo 5).

| bought a piece of 8mm plate quite a lot
larger than | needed. | thought, without
much enthusiasm, about hacksawing out a
piece 150 x 410mm, and then wondered,
with a little more enthusiasm, who could
do this for me. Now came one of the
benefits of my work. | just happened to be
visiting a small engineering company to
calibrate their instruments, and they kindly
cut it to size for me on their large bandsaw.

After removing all burrs, | established a
centreline on the plate by pop marking the
centre at each end and joining the dots. |
had to establish the positions of the four
threaded holes in the plinth and | found
that | firstly needed two %s inch clearance
holes 62mm from one end, and at 110mm
spacing centred across the plate.

I marked out a line 62mm from one end,
and centre popped the intersection with
the longitudinal centre line.

| did not want to disturb the vice on the
miller, and anyway it did not have
sufficient opening to handle the 150mm
wide plate. | decided to clamp the plate
securely to the top of the vice (photo 6),
and tapped it until the main centre line
aligned with the ‘Y’ axis of the miller,
using the famous scriber tip again. A quick
check that the longitudinal travel covered

the two hole positions and oops!! start
again. When all was lined up and ready, |
found the intersection point of the two
centrelines and moved 55mm to the left. |
then used the point drill and centre drill to
give a start for drilling. Then | moved
110mm to the right and repeated this. A
quick check that the marks were at 110mm
centres and central to the plate, and the %s
inch clearance holes were drilled on the
pillar drill.

| could then position the plate over the
plinth with the two holes at the end of the
plinth nearest to the datum block and fix it
with two %s BSW bolts with centred heads
(photo 7).

I now had four datum holes from which |
could mark out the two remaining
positions for the plinth bolts and the two
remaining lathe mounting points. |
decided that this would be done using my
precision trammels, set up with my
calibrated length bars, and slip gauges. |
have an old 600mm digital caliper that
failed electronically, a common
occurrence, that | use as a beam for the
trammels. (Readers may find it useful to
know that replacement caliper read heads
for some models are available from
several of our advertisers - ED).

| coated the plate with marking out blue
in preparation for marking out, and
calculated the distances, both in X-Y
direction and diagonally.

My trammel heads have been machined
so that the machined sides are exactly
7.5mm from the centres of the pointed
inserts (photo 8). They were set up using
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Myford Super 7 Stand ”

Trammel head.

my calibrated length bars and gauge
blocks (photo 9). As the length bars are
Imperial, | used imperial gauge blocks with
them. The calculated dimensions were
converted to imperial sizes. | am happy
working quite fluently in either imperial or
metric, but mixing the two never makes
sense. The positions of the two holes to
mount the plate on the plinth worked out
at 4.331 inches between centres in the Y
direction, 8.779 inches in the X direction,
and 9.789 inches diagonally. The trammels
were set up for longitudinal (X) and
diagonal sizes, and the centres marked off.
The intersections were checked to be 4.331
inches (110mm) apart, and the
intersections were centre popped.

| took the plate to the vertical mill, but
this time | clamped a threaded piece of
bar to the back of the plate, and mounted
the bar in the vice. This was more
satisfactory than just clamping the plate
on top of the vice. Each hole centre was
located using the scriber tip again, and
the holes were drilled lightly with the 60
degree point drill, centre drilled, and
drilled through the %s inch clearance
holes. After deburring, the plate was
fitted in place over the plinth. It was
already coated with marking blue
previously, so the trammels were now set
up to mark the remaining mounting
positions for the Super 7.

These positions were marked on the
plate in a similar manner with the
trammels, centre popped and drilled and
tapped M8 x 1.25 on the vertical mill. The
plate was once again fitted to the plinth on
the cast iron stand, this time permanently.
Before mounting the chip tray, packing
pieces were made to fit on top of the plate
in order to level it with the block at the
other end.

The 8mm studding was then cut to about
3inch lengths, and screwed onto the
Super 7 mounting positions. The chip tray
was placed in position and once again
checked for level. When this was
confirmed, it was fixed down with 8mm
penny washers and 8mm nuts (photo 10).
These nuts would be adjustable later to
finely level the Super 7.

| collected the Myford from my friend's
works and brought it home.

With the help of a very kind and strong
neighbour, we carried the lathe into
position, and with the very slightest
amount of wriggling it dropped neatly into
place, and proved to be very nearly level.
Photograph 11 shows the lathe nestled
well on it's new stand.

April 2016

Setting trammel with length bars and slips.
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The stand ready for the Super 7.

The Myford in its final position.

| since levelled the bed with a precision
level, adjusted the spindle bearings to stop
oil from spraying out behind the chuck
(which incidentally brought the driving
pulleys back into proper alignment), and

performed some successful trials. | am
now building some wooden racking up
behind the lathe to hold all of its
accessories tidy and out of the way when
not in use. i
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Making Taps for

Cutting Square Threads

Andrew Johnston describes his approach to making custom taps.

The brake shaft and nut on my
4-inch scale traction engine
requires a Y2 inch diameter

8tpi single start square thread.
Although | am conversant with
screwcutting on the lathe, |

have never cut a square thread
before. This article describes the
machining of the square threads,
and specifically the manufacture
of taps to cut the internal
threads in the nuts. The finished
brake shafts and nuts are shown
in photo 1.

Square Threads

The principle features of a single start
square thread are shown in fig 1. The
width of the thread crest, the width of the
thread root, and the depth of the thread
are all equal, and are half the thread pitch
(P). In general, for a square thread the
loads are axial, there are no radial loads.
This can be an advantage for something
like a flypress, where the load is required
axially. However, it can be an issue for,
say, a lathe leadscrew where some radial
force can help to disengage the half nuts
when the half nut lever is operated. There
are three points where a square thread
can interfere, the root diameter, the outer
diameter and on the thread flanks. The
three points are independent, clearance
on one does not affect the clearance, or
otherwise, on the others.

Screwcutting the
External Thread

Cutting an external square thread on the
lathe, in terms of technique, is no different
to any other thread form. Only the shape
of the tool changes. In plan form the tool
needs to be rectangular with a width
equal to half the pitch, i inch in this

case. ldeally the tool will have different
clearance angles on the leading and
trailing edges. The leading edge requires
a clearance angle determined by the helix

30 www.model-engineer.co.uk

Finished brake shafts and nuts.

angle at the root diameter of the thread.
The trailing edge requires a clearance
angle set by the helix angle at the outer
diameter of the thread. For the brake shaft
thread these angles are 6.05 degrees and
4.55 degrees respectively. A HSS toolbit
was ground by hand, using a micrometer
to check the width of the cutting edge,
and a combination square to assess the
side clearances. To provide clearance
with respect to the nut on the flanks of

the thread on the brake shaft | considered
making the tool wider than needed,
cutting the square thread on the shaft, and
then reducing the tool width to make the
taps. However, | wasn’t sure how much
clearance would be needed, so it seemed
better to make the tool exactly %s inch
wide and adjust the fit after both the shaft
and nut had been made. A trial 8tpi square
thread was cut on a suitable piece of 1%
inch diameter scrap (photo 2).

Pitch (P)

B P/2 B Py

Outside diameter (O/D)

Root diameter

Features Of A Square Thread
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Trial external square thread.

Finished brake shafts.

Following the satisfactory trial, the brake
shafts were made. The OD of the brake
shaft was reduced from the nominal V2
inch by a few thou, for clearance. Running
the lathe at slow speed, and using needle
files, care was taken to ensure that all fine
burrs were removed from the thread after
screwcutting. The finished brake shafts are
shown in photo 3.

Designing and Making Taps
for the Internal Thread

While it would be possible to screwcut
the internal square threads in the bronze
nuts, the nuts would have been difficult to
hold due to their shape. Instead | decided
to make a set of serial taps to cut the
internal threads, if for no other reason
than it would be interesting. Serial taps
are different to normal hand taps in that
successive taps only cut part of the full
thread depth, even when fully engaged.
Serial taps can have V-shaped threads for
use in tough alloys such as Inconel, but

Cutting the flutes.

April 2016

Making SquareTips ”

~~—2B

Features Of ATap

are most commonly used for square and
Acme thread forms.

The basic features of a tap are shown in
fig 2. Tables recommending the number
of taps, and their diameters, for varying
square and Acme threads can be found in
Machinery’s Handbook. | chose to use a
set of three taps, with thread depths of
41%, 80% and 100% of full depth. From
this the diameters A can be calculated,
these are 0.426, 0.475 and 0.500 inch. The
small end of each tap (B) also varies, but |
failed to notice this and made all my taps
with the small end equal to the root
diameter. Ideally the shank diameter (D) is
equal to the root diameter minus 5 thou,
but | left it as the root diameter, 0.375 inch.
There is some flexibility on the length of
the taps, | chose L to be 2.5 inch and C to
be 1 inch for all the taps.

The taps were made from silver steel.
Machining the shank, the thread OD, the
taper, cutting the square threads and
milling the driving square on the end are
all straightforward.

Before hardening the taps need to be
fluted to produce the cutting edges. A look
at some of my commercial taps indicated
that the flutes were of circular form.
Having decided upon four flutes | made a
sketch in CAD to experiment with diameter
and depth of the flutes. The flutes could be
cut with a ball nose cutter, but | have a
horizontal mill and a s inch radius convex
cutter bought some years ago on a whim.
Clearly it would be quicker to cut the flutes
using the horizontal mill. Depth of cut was
0.145 inch. Cutting the flutes, in one pass,
is shown in photo 4. Note the home

Taps before hardening.

made extension to the dividing head
tailstock centre to prevent the cutter from
cutting it.

As with the brake shafts great care was
taken, with the aid of needle files, to
remove all fine burrs on the taps resulting
from the machining process. The three
taps, before hardening are shown in
photo 5.

The taps were hardened using an electric
furnace, soaked at a temperature of 780
degrees C for half an hour. The taps were
then quenched in brine. The taps were
tempered at 215 degrees C, soaking for
another half hour, and then quenched
again in brine.

The final operation on the taps was to
grind a relief on the cutting edges on the
tapered section. This could have been
done using a needle file before hardening.
However, | bought a tap and drill grinding
accessory for my Clarkson T&C grinder
last year, so this was an opportunity to use
it. The instructions are somewhat sparse,
as befits an item from a time when the
foreman would know what was what,
without the need for detailed instructions.
In simple terms the tap is held in a 6 jaw
self-centring chuck. The whole assembly is
then rotated on the base so that the taper
on the tap is parallel with the grinding
wheel. The chuck is then rotated
clockwise, looking from the tap end, and at
the same time a collar with a spigot on the
end of the chuck shaft bears on an angled
plate which causes the chuck, and tap, to
move back, away from the grinding wheel,
as well as rotating. The result is that as the
tap rotates towards the cutting edge less
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Grinding the relief on the taps.

material is taken off the taper. The set up
is shown in photo 6. The collar, with four
studs, and the angled plate can be seen
centre left in the picture. The cut is applied
using the cross slide handle. After
grinding the taps easily cut a test thread in
a piece of scrap brass bar.

Making the Nuts

To simplify holding the nuts they were
made as a pair, and separated as the last
operation. The nominal root diameter

of the thread is 0.375 inch (9.525mm). |
drilled the nuts 9.7mm to allow for some
clearance on the root diameter. Tapping
the nuts proved to be rather more difficult
than the brass test piece. This was due to
two reasons. First, | hadn’t hardened the
first tap properly and although it cut well it
twisted slightly. The lack of hardness was
because | didn’t agitate the tap enough
when quenching. The second problem
was failing to take account of the fact that
the small end of the tap should increase
with each tap. It should be equal to the
OD of the previous tap, minus 0.005 inch.
Since | didn’t do this it meant that the
second and third taps were cutting on
fewer teeth, with a consequent increase in
depth of cut, than they should have been.

Embryo nuts.

Effect of relief and no relief.

However, by using the second and third
taps a turn at a time, and swapping back
and forth between them, the threads were
eventually cut. | also found that a large
dollop of Rocol RTD cutting compound
helped. The tapped embryo nuts are
shown in photo 7. In the picture the
threads have been counterbored with a 2
inch slot drill, so that the sharp start to the
thread is not exposed. When grinding the
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relief on the taps it wasn’t clear whether
the operation had worked. However, after
cutting the threads in the bronze nut it is
clear that the teeth on tapered section are
relieved, as they are clean, whereas those
on the parallel section without relief, are
smeared with bronze (photo 8).

At this point the brake shafts would
screw into the nut a couple of turns, but
no further. Interference on the OD and the
root diameter have already been allowed
for, so the only remaining interference
must be on the thread flank. This was
addressed by putting the brake shaft back
into the lathe, still set up for screwcutting,
and shaving a couple of thou at a time off
the thread flank until the nut fitted
smoothly. Re-aligning the screwcutting
tool with the existing thread is simple. The
lathe is set up for screwcutting, but with
the tool clear of the work. A dummy
screwcutting run is then started, and
stopped part way through by killing the
power to the motor rather than
disengaging the half nuts. The top slide
can then be used to move the tool parallel
to the lathe axis until it aligns with the
existing thread. Thereafter the top slide
can be moved a couple of thou at a time to
take material off the thread flank. | needed
to take off about 4 thou to get a good fit.

Conclusion

This proved to be an interesting exercise,
and it is useful to know that custom taps

.&\0 can be made if required in the future. B
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SUPPLYING INFORMATIVE, INSPIRATIONAL AND HIGH QUALITY BOOKS AND DVDS TO MODEL ENGINEERS WORLDWIDE FOR OVER THIRTY-SIX YEARS

CAMDL

MINTATUREK
STEAM SERVICES

MAIL ORDER to:- Barrow Farm Rode Frome Somerset BAII 6

Metal Finishing Techniques

(2nd edition) - Weiss * £17.40
Looks at the various methods of getting that
‘right’ finish on metal. After a 10 page
introduction to the subject, 10 chapters cover:
Grinding,  Sanding, Buffing and Polishing, Honing
and Lapping, Reaming, Broaching, Burnishing and
Scraping, Bare Metal Finishes (including plainish-
ing and peening, chasing and repoussé, engraving, knurling, oil or
grease coating, other rust barriers and etching), Metal Colouring
and Painting. There is a huge amount of information, which any
model engineer will find useful. High quality paperback, full of
B&W photos,and diagrams, plus a listing of contact and suppliers.

Workshop Projects

Watkins © £ 6.85

Drawings and building instructions for twelve
items of useful workshop equipment.Two are
for general use, nine are lathe accessories, and
the last is a neat wood turning lathe. Most of
the accessories described are intended for use
on Myford Series 7 lathes but can be adapted
to fit other makes.The projects show you how
to build die holders, a machine clamp, a cross drilling jig for the

COMING SOON!

James  Rizzo’s
new book on
building Stirling
Engines.

This first volume
in a projected
series covers
Bell-Crank engines. It includes six
designs, with building details, you
can make, from a simple beginner’s
engine, progressing via a Hot Air
Fan to more complex models.

A Treatise on Gear Wheels
1907 * Grant * £ 9.70
Back in 1907, many gears were used as cast, and
some were of the mortise gear style (cast wheel
with wooden teeth), hence the need for pattern
makers and carpenters to be able to set out
accurate tooth forms. This treatise starts at the
beginning, with a discussion of theoretical tooth
action, working forwards to the interchangeable tooth shape,
and thence to the involute and cycloidal tooth systems. Spiral,
worm and bevel gearing are addressed, and also pin tooth
(lantern pinion) and skew pin bevel gears. Manufacturing meth-
ods arediscussed, principally milling, hobbing and planing. Ideal
reading for those wishing to understand more of the theory of
gearing. 105 pages, full of drawings and diagrams. Paperback.

Greensand Casting Techniques from David
Gingery’s Workshop * 45 mins  DVD £20.48
Good semi-professional film for those interested
in doing their own casting. Dave Gingery goes
through the basics of green sand moulding - the
sand mix, tools required etc and then gives a
practical demonstration of the art, moulding and
pouring a casting for a flywheel. You also see his famous gas fired

lathe, a swan-necked turning tool holder, a tailstock die holder,
a machine vice, a floating toolholder, a saddle stop, a milling head,
a collet chuck, a rotating centre and the wood turning lathe.
Practical projects for practical model engineers, as well as useful
ideas and ‘asides’.104 A4 format pages. 30 B&W photos. 86
drawings. Plus a selection of appendices.

Fundamentals of Machine Lathe
Operation ¢ 95 mins - DVD £30.54

THE DVD for the beginner to the lathe - there re-
ally is no better way to start learning how to use
a lathe. However, it is basic, so if you have some

more details.

120 pages, plus an eight page
colour section.

Due late April/early May; watch
our website or advertisments for

crucible furnace in action.

Building Small Boilers for

Gas Firing « Weiss * £19.40

Covered here are the materials, tools and
techniques needed to build smaller copper
tubed, gas fired boilers that can be soldered in
a single session.With a capacity of under three
bar/litres, boilers of this size require less
independent testing for public operation.There
is a comprehensive explanation of how to build 3 vertical and 3

experience in lathe operation, don’t buy this DVD, buy the one following.

Advanced Aspects of Machine Lathe Operation

120 mins - DVD £30.54

In this DVD Rudy continues the tuition process, demonstrating rather more

o advanced details than contained in the video above, specifically how to

& achieve a very high degree of accuracy while boring, turning, facing,
[— threading, milling or grinding on your lathe.

Fundamentals of Milling Machine Operation

120 mins « DVD £30.54

Covers virtually all aspects of using a vertical, bench type, milling machine

in detail - great if you have just bought a mill! Includes drawings and
instructions for making a fly-cutter; as a ‘try-out’ piece.

Advanced Aspects of Milling Machine Operation

120 mins « DVD £30.54

Shows you the methods by which your mill can be highly accurate in every

function. Rudy Kouhoupt also describes techniques that will expand the
usefulness of your mill and dramatically improve your skill levels.

E

Brinding Grinding Lathe Tools
Tool 125 mins * DVD £30.54
£ Here Rudy teaches you that most critical skill - how to grind lathe tools to
Vﬂ perfection. Really very good, and also includes plans for building a simple, but

effective, grinding table. In the main covers tools used in European type (ie
horizontal) tool holders.

Peter Angus Locomotive Builder

Angus * £38.35

Working with his colleague Mike Lax, Peter Angus has constructed
over three hundred live steam locomotives for the |émm narrow
gauge track widths of 32m and 45mm.All of these models look good
and behave like the real thing, being very reliable and having good
handling characteristics.You will find photographs of the vast majority
of Peter’s locomotives within this book, but there also historical and
technical details of the prototypes, how the models have been built,
the ways he ensures their realistic performance, the different methods of firing, how he
fits unobtrusive radio controls,and so on, all whilst keeping a near scale appearance.This
book will be a source of inspiration to anyone building their own smaller-scale live steam
locomotive. The prototypes range from well known narrow gauge locomotives,
through Garratts, Kitson-Meyers, Sentinels, and Avonside locomotives to the very unusual.
221 pages, full of all sorts of delights, including archive B&W photos of prototypes and
colour photos of models in various stages of assembly, plus some drawings. Hardbound.

locomotive boilers, complete with dimensioned drawings and
copious constructional photographs.An appendix provides the necessary stress calcula-
tions and heater performances. Aimed at the beginner who wants to build gas-fired boil-
ers to run his smaller stationary models from, or to fit to their I6mm NG or Gauge |
locomotives, there is also much here of general use to builders of larger copper boil-
ers.|120 A4 format pages with drawings and numerous all colour photographs. Paperback.

Model Steam Locomotives - 1954
Greenly rev. Steel * £20.15
A reprint of the eighth (1954) edition of this wonderful book, revised and
updated by Greenly’s son-in-law Ernest A. Steel, and daughter Elenora,
but still very much Henry’s work. Greenly’s experience of designing and
building model locomotives ranged from Gauge | to 15" gauge;all are
covered here, but the mid-range gauges are stressed. The first four
il chapters cover choice of scale and gauge, locomotive types, principles
of model locomotive design and boiler design. Another twelve chapters cover specific
parts of the locomotive. All are very fully illustrated with drawings, tables and
photographs. Any book which effectively remained in print over fifty years has to have
been top quality, and this is one of the very best books written on building model and
miniature steam locomotives, and an invaluable reference for locomotive builders in the
2|st century. 322 pages and paperback.

Clockmaking for the Model Engineer
Thorne * £14.60
Provides the model engineer with an ideal introduction to the fascinating
world of clock making. There are no instructions on how to get the best
from your lathe, how to set-up work etc. - it is assumed that you know
these things already. Colin Thorne takes you through the construction
of a typical clock, describing those techniques of the clockmaker that
EENRRaESEs  differ from, or are seldom used, in model engineering. Finally, drawings
are provided for one simple,and unusual, clock which requires you to make all the pieces
likely to be found in more complex timepieces. Any model engineer considering making
his first clock should have this book on his bookshelf. 88 A4 format pages. 58 drawings
in text plus 9 drawings for the Benjamin Franklin Clock and || B & W photos. Softcover.

Robert Stirling’s Models of the “Air Engine”

- Rizzo * £15.40

Describes the two earliest surviving hot air engines, which Robert

Stirling presented to the University of Edinburgh around 1822, and

slightly later; to the University of Glasgow, and how to build working

- replicas or models of them. James Rizzo was granted unprecedented

4 . | access to measure & inspect the engines and then built half-size models

L | of both.Whilst the building instructions refer to these models, the draw-

ings are dimensioned full size, with metric and decimal inch measurements for accurate

conversion. Other than possibly for the flywheel, no castings are required.A tremendous
‘projects’ book. 100 page, paperback, full of drawings and photographs. Paperback.

Prices shown INCLUDE U.K. Post & Packing; buy two or more items and SAVE ON POSTAGE - automatically calculated if you order online, as is Overseas postage.

nline at: www.camdenmin.co.uk or phone 01373 830151 to order




A Sim
Chuck Back Stop

Peter Darveniza details a
device to help you turn

a series of objects with
repeatable accuracy.

A requirement to cut a number
of steel rods accurately to the
same length in the lathe set me
thinking about how to achieve
this. | did some research,
consulting numerous articles
on chuck back stops in Model
Engineer, Model Engineers’
Workshop, other magazines and
books. | felt the designs | found
were all overly complex and
required a lot of work to build.

| thought about the problem
and came up with the solution
presented here.

ple

You are

Original Depth Stop (left) and the New one (right).

The design is simple and can be
constructed very quickly, in fact my
first attempt was made from scrap
and was completed in less than 2 hours
and has been in use frequently over the
past 5 years. The design worked so well

| decided to remake it in better material.
While the design presented here is for

a larger lathe, the project can be scaled
and measurements modified to suit most
lathes. The design is very simple and great
accuracy is not required in construction for
it to work. While a rotary table or indexing
device can be used to index the holes in
the main body, this is not necessary, my
initial and recent attempts were done
without using either of these devices.

The device essentially consists of a
spigotted boss anchored in the rear of the
lathe spindle through which an adjustable
rod, the backstop, fits. The boss, or main
body is anchored in the spindle by 3 pins
which push out and clamp to the inside of
the lathe spindle. The pins have 45 degree
tapers on their inside ends which are in
contact, at 90 degrees, with screws also
having a 45 degree taper. Turning a screw
causes the pin to move outwards as the
taper on the screw pushes the taper on the
rod. The adjustable backstop rod is fitted
with a moveable stabilizing collar situated
in the spindle behind the chuck to prevent
‘rod whip’. In use, the rod is adjusted and
set to provide a 'backstop' for material

i) el B
\@ ‘
Section A-A \@

General Arrangement

Showing sectionalised Main Body & Stabilizing Collar
with Capscrews, Clamping Pins & Rod

Hidden detail not shown
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Lathe Chuck Back Stop ”

2. Main Body Clamp Screw
M6 Allen head capscrew, 4 off

LTQT s

>

@5

-

Mat’l: Mild steel, 3 off

e

@5

Mat’l: Mild steel, 1 off

3. Main Body Spindle Clamp Pin —f

Drill 3 holes
equi-spaced on 9 PCD
?5.1 x 22 deep, tap M6

@40

Drill 1 hole
@5.1 x 22 deep on 15 PCD
Tap M6

1. Main Body
Mat’l: Mild steel, 1 off

4. Main Body Rod Clamp Pin
Main Body, Screws And Rods

All dimensions in mm

Drill 3 holes
@5 x 15 deep
120° apart

Drill 1 hole
@5, break into centre hole

-I, / 'I' SN

mounted in the chuck, it can be set at any
depth and is then clamped. Material to be
cut to length is placed in the chuck with
the inside end butted against the stop. The
lathe saddle is then locked and only the
cross slide is used to feed a parting off
tool into the work. This process is
repeated, thus cutting successive rods to
the same length. The new depth stop is
shown in photo 1 (on the right) alongside
the original depth stop made from scrap
(on the left). A sectioned general
arrangement is fig. 1 which shows details
of the device.

Main Body

The dimensions of the Main Body are
shown in fig. 2. Make a start by chucking
a length of 50mm diameter mild steel
squaring and cleaning up both ends to
27mm final length. Next, set the material

April 2016
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Using parallels to set the work for machining the spigot.

up in the chuck so that the spigot can be
turned gripping about 5mm in the chuck
jaws. Setting the material correctly so that
it runs truly is often a problem. Parallels
can be set between the chuck face and the
work to set the work square (photo 2) the
parallels MUST be removed before turning
on the lathe. As you will be machining
close to the lathe chuck be careful not to
hit the chuck jaws with the cutting tool.
Measure the diameter of the rear of the
lathe spindle bore with a pair of inside
calipers. Turn the spigot on the main body
to this measurement; try to achieve a neat
easy fit into the rear of the lathe spindle
tube, in my case 40mm. Finally, drill the
central 8mm diameter hole for the rod
(photo 3), A better and more accurate
hole size and finish can be achieved if the
hole is bored first with say, a 7.5mm drill
followed by an 8mm drill. An inaccurately
ground drill can drill oversize if the cutting

=

Machining the spigot, the central hole has been drilled.

edges are ground to different lengths, that
is, if the point is not central. Two stage
drilling removes this risk and results in

a correctly sized hole as an off centre

drill point has no effect on the final hole
diameter. A reamer, of course will give a
more accurate and better finish, use that if
you have one. Remove all sharp edges on
the job as the work progresses.

Reverse the job and re-chuck, holding it
on the machined spigot. The 120 degree
divisions can be laid out by using the 3
jaws of the lathe chuck and a piece of
wood to index the marks as shown in
photo 4. Before doing this turn off and
unplug the lathe, an accidental start could
be dangerous and disastrous. Now mark
the periphery and face of the spigot in 120
degree divisions with a HSS lathe tool (a
carbide tool could chip) set on centre
height rotating the chuck by hand and
using the wood and the chuck jaws to
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divide the circle into 3. Loosen the tool
post so that the tool can swivel, hold it
against the face by hand pressure and
wind the cross feed back out dragging the
tool across the work to mark the face
(photo 5). Run one mark right across the
face on one division, one side of centre is
for a external peripheral clamping pin, the
other side is for the internal rod clamping
pin and screw. The other two marks run
from the centre to the periphery. Remove
from the lathe and use a jenny, odd legs
or even dividers used like odd legs to
mark the screw hole depths from inside
the 8mm central hole (photo 6).
Alternatively, these points can be marked
using a sharp lathe tool (re clamp the tool
post) fed very slightly into the work while
it is still mounted in the chuck turning the
job by hand and marking a circle.

Next, the 4 holes for the clamping pins
must be drilled. Three holes are for the
pins which clamp the spigot in the end of
the lathe spindle and one hole is for the pin
that clamps the depth rod. While these
holes can be drilled using a rotary table or
indexing mechanism to index the holes,
this degree of accuracy is not really
necessary. Set the main body up in a vice
on a short length of 8mm rod using a
square to sight and set one of the marked
divisions to vertical as shown in photo 7.
Centre the drill press on the periphery of
the outside of the job using a flat ruler and
point mounted in the drill chuck as shown

Setting up for drilling a pin hole.
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Method of dividin a circle into 3 using a block of wood.

in photo 8. Move the mill table backwards
and forwards in the Y-direction holding the
point on the ruler with the other hand until
the ruler is flat or level, this indicates that
the point is now at a tangent to the
periphery. | prefer to use a point as shown
rather than a drill bit as the drill point has a
flat on it which can result in a centring
error. Start each hole with a centre drill
followed by the 5mm drill. A neater more
accurate hole can be achieved by first
drilling an undersized hole followed by the
5mm drill as previously described. This will
ensure that the 5mm clamping rods will be
a close fit in the holes. Drill the 3 pin holes
just past the point where the tightening
screw will push against the pin, they
should not intersect the central 8mm hole
(photo 9). Re-centre the main body for the
drilling of each new hole as the work is
rotated. The hole for the back stop rod
holding pin is next drilled from the
periphery into the 8mm central hole. The
central 8mm hole will need cleaning out
using a drill or reamer to remove the burr
created by the intersection with the pin
hole. Ensure that the pins are a reasonable
sliding fit in the holes, that way the pins
will not fall out in use and a retaining
mechanism will not be required. If they are
loose the mechanism will still work, the
pins will just fall out whenever the device is
removed from the lathe spindle.

Lastly, to complete work on the main
body, 4 x M6 holes must be drilled and

2

Marking out the pin hole positions.

6]

Setting out the screw hole
PCDs using odd legs.

tapped in the back face to take the
tightening screws. Carefully locate and
centre punch the positions previously
marked, set the job up in the vice on
parallels or pieces of suitably sized material
and drill and tap the 4 holes using a 5.Tmm
drill and M6 tap (photo 10). The holes
should be drilled and tapped through, and
past, the pin holes, this allows enough
thread to be formed in top of the hole
using a taper tap. Be very careful when the
drill breaks into the existing cross hole to
ensure that the drill bit does not grab and
break, peck drill the hole, carefully moving
the drill bit up and down until breakthrough
is achieved. Tapping can be carried out as

Model Engineers’ Workshop



each hole is drilled by starting the tap in
the job by holding it in the drill press and
turning the chuck by hand with the power
off. This ensures that the tap starts
squarely and it is less likely to break when
tapping. Use the chuck key to rotate the
chuck and start the tap (photo 11) once
the tap bites loosen the chuck, raise it and
finish tapping the hole using a tap wrench.
Finish with a bottoming or plug tap if you
have one to ensure the thread runs as close
to the bottom of the hole as is possible, but
as previously described a taper tap should
provide sufficient thread for our
requirements. This completes the main
body other than clean-up work to remove
burrs and to ensure that the pins can slide
in and out of the holes firmly but easily.

Clamping Pins

The clamping pins are made next. | was
fortunate to have been given a number
of standard stainless steel machine
pins which | used. Alternatively, | would
have made the pins out of bright mild,
stainless, or silver steel. Cut the pins
roughly to length and slightly dome the
end which is to bear against the inside
of the lathe spindle. This can be done
in the lathe using a standard lathe tool
to provide a slightly flat point or, use a
form tool to create the dome, aim for
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Starting a tap by hand using the drill press to keep it square.

b i . ) " o

a flattish dome. At this stage, the pins
can be tried in the drilled holes, finished
pin length should be just long enough

to for the pin to extend to the centre of
the tapped hole when the domed end of
the pin is just inside the periphery of the
spigot, that is, the end of the pin should
be visible through the tapped hole. The
rod holding pin should be made in the
same way, the length of the pin being

to the centre of the screw hole when

the dome is level with the outside of the
rod hole. This sounds more complicated
than it is. Once cut to length, a 45 degree
taper is machined on the opposite end of
each pin to the dome. Make a pin holder
as per photo 12 to hold the pins when
machining the taper. The pin holder is a
10mm diameter 20mm long piece of mild
steel with a 5mm hole drilled through it,
a hacksaw cut through one side forms a
primitive collet. Clamping in the chuck
should close the holder on the pin ready
for machining (photo 13). If the holder
is too stiff and the chuck will not close on
the pin another hacksaw cut on the other
side, opposite the first cut, partially, but
not all the way through, should make it
more flexible. Set the topslide over to

45 degrees to cut the taper. As the pins
are short beware of the proximity of the
rotating chuck to the cutting tool when
machining the taper.

% Id" .

Pin and screw holding devices.

Lathe Chuck Back Stop ”

ATy

&

Setup for machining the 45 degree
taper on a clamping pin.

The pin tightening screws are machined
next, 4 x M6 are required, they can be
slotted, Allen cap screws, or hex cap
head. | used 3 black Allen head screws for
the peripheral clamps and a silver screw
for the rod clamp to avoid confusion
when using the device. A 45-degree
taper is turned on the end of each screw.
Make a small jig, which is just a 10mm
long length of 10mm steel tapped M6, to
accept the screw. A locknut is necessary
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on the screw to ensure that the screw
does not unscrew when machining the
taper (photo 14). When the pins and
screws are finished assemble the work
and check to see that the pins are the
correct length. That is, they mesh nicely
with the screws on the tapers, they are
below the surface when withdrawn and
that and they rise above the surface
when the screws are screwed in. Adjust
as necessary. Grease/oil the 45 degree
tapers on the rods and screws when
complete.

Setup for machining the 45 degree taper on a screw.

Depth Rod

The depth rod can be made out of any
suitable material; my first rod was made
from % inch black hot rolled mild steel.

In the revamped version | used 10mm
ground stainless steel. This is cut to length
(500mm) and each end finished in the
lathe to provide a neat square face. Finally,
use a centre drill to machine a small
depression in rod end to provide a recess
into which pips on rods being cut to length
can project. These pips are often the result

Completed Components with a 300mm rod.

of squaring up work in the lathe using a
tool not quite on centre height, they are
hard to see and can affect the repeatable
accuracy of rods being cut to length,
providing a recess for them allows for that
problem.

Stabilizing Collar

A stabilizing collar is required on the

end of the rod to prevent the rod from
whipping around inside the spindle when
the back stop is in use. The collar should

500

e S

.
L

8. Rod

-
Fg-

iy

Qsﬂ |

All dimensions in mm

Mat'l: Mild steel, 1 off

6. Stabilizing Blank Screw
M6 Allen head capscrew, 1 off

7. Stabilizing Blank Pad
Mat’l: Mild steel/brass, 1 off

20

Stabilizing Collar, Rod, Pad And Screw

‘\ t
Drill @10 x 6 deep

Drill 5.1 & tap M6 x 6
Drill @5 to break into centre hole

5. Stabilizing Collar
Mat'l: Mild steel, 1 off

Light centre drill

| o8
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be a neat sliding fit inside the spindle so
that it does not rattle in use, particularly
at high spindle speeds (fig. 3). The collar
is drilled and tapped to take a 6mm Allen
screw to hold it onto the rod, a small pad
should be placed between the tightening
screw and the rod to prevent the screw
from digging into the rod and damaging
it. The head of tightening screw must be
counter bored into the collar so that it
does not protrude above the surface of the
collar. Alternatively, the cap screw could
be replaced by a grub screw. Machining
operations for the tightening collar screw
and pin are similar to those for the main
body. Set the collar up in the vice on

the drill press; find the collar centre as
previously described using a point and
ruler. Firstly, drill a T0mm diameter hole
6mm deep for the screw head, mill the
bottom of the hole flat so the screw head
can seat properly. (or leave it, this is not
critical) Test the size and depth of the
counterbore using the screw head ensuring
that the head is below the surface when
fitted. Next extend the hole by drilling

a 5.Tmm diameter tapping hole 12mm
deep, followed by a 5 mm hole (for the
pin) breaking into the centre hole. Tap the
5.1mm hole M6 over a length of 5mm.
Make a 5mm diameter 4mm long pin for
the bottom of the hole and cut a 6mm
screw to 5mm in length (the screwed
section). When making the pin, initially
cut it over length and file to reduce the
length testing in the collar until the correct

length is achieved, use a piece of bent

wire inserted into the 8mm centre hole

to remove the pin from the hole during
testing. Finally, assemble and ensure that
the screw has enough travel to clamp the
pin to the rod and that the head of the allen
screw is below the peripheral diameter

of the collar when the rod is clamped.
Photograph 15 shows all the components
laid out including a short 300mm rod.

Assembly & Use

Finally, assemble the items and check that
the pins clamp the main body in the rear
of the spindle and that the rod clamping
pin actually clamps and holds the rod. The
rod can be set to any length inside the
spindle tube and then clamped using the
clamping screw.

In practice, when cutting rods to the
same length, | find greater precision can
be achieved using a two stage process to
machine rods to length. Initially, the
number of items required is parted off
slightly oversize using the backstop. Once
this is completed each rod is placed back
in the chuck successively (against the
backstop) and machined to length using a
very sharp cutting tool with a fine
finishing cut across the face with the
saddle clamped.

Hollow items with internal diameters
greater than that of the rod can be cut to
length using the stabilizing collar as a
backstop.

Lathe Chuck Back Stop ”

If parting off or machining large
quantities to the same length tool wear
must be taken into account, using the two
step process mentioned above would help
alleviate this problem to some extent.

As the device projects from the end of
the lathe it should be guarded if access to
the rear of the lathe is possible to prevent
entanglement with the spinning screw
ends.

Conclusion

| found the back stop worked very well
in use, it is easy, quick and simple to fit
and gives repeatable accurate results.
The central rod can even project into
the jaws of the chuck if the work is short
and larger than the rod diameter. An
embellishment could be to make a rod
or rods with a flat plate on the end which
could be used as a backing plate to help
mount larger diameter items squarely in
the chuck.

A variation in construction for smaller
lathes is that the clamping pins may be
replaced by balls, this would require much
shallower ‘ball holes” and result in a
smaller diameter main body. A ball
retaining mechanism would be required to
ensure the balls do not fall out when the
device taken out of the lathe, this could
simply be 3 or more centre pop marks on
the very edge of each hole, made after the
balls are inserted, to deform the edge of
the hole to hold the balls in. B

YOUR CHANCE TO TALK TO US!

Scribe a line

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

Signing off

Dear Readers, Elsewhere In this issue

of Model Engineers' Workshop you will
find a short piece of ‘how it was done my
way’ being the very last such item from
my keyboard. The reason is that | have
been diagnosed as having Parkinson's
Disease - a degenerative disease of the
brain, for which there is currently no cure,
though there are treatments which may
extend my life a long time. The downside
is that signals from brain to limb muscles
are often incorrect giving rise to tremors.
For example, this once professional typist
now uses one finger. Using smaller tools,
drivers, keys, T0BA nuts and screws is next
to impossible. | have also surrendered

my driving license but due to generosity
of friends | can still get to local and club
events. | intend keeping up my interest in
this greatest of many hobbies and hope to
continue encouraging others as and when.

April 2016

| first read Model Engineerin 1955,
commenced cutting metal ¢c.1963 on a
Centrix Micro lathe mounted in a home
writing desk in the living room corner. |
started a Rob Roy loco on this lathe and,
wanting a boiler finished met the late Alec
Farmer who, living in my same post-code
area, encouraged me to join the
Birmingham SME in 1968 - the same
month that Alfred John Reeves, founder of
that famous ME supplier, died. Alec and
his BSME friend Don Crisp bought the
Company that year and took me on the
staff in October 2nd 1970 to write letters
and general background office duties.
Eventually | learned foundry pattern
making - mostly brass fabrication; then
ink-tracing older drawings and more
recent ones too and then into design of
my own creations or at the desire of my
employers. | also made a number of
special tools including a hand-cranked

device to make brass ‘Olivers’ for
fairground models, and a set of forming
rolls for the American 5-inch gauge
‘Rogers’ 4-4-0 which | designed along with
three other locos.

Sadly, the original Reeves went into
voluntary liquidation on 22nd December
2000 making myself and five others
redundant. The trading rights changed
hands the following week, now known as
Reeves 2000 with whom | have no
connection. | was fortunate to be taken on
to the staff of Barrett Engineering of
Walsall, makers of gauge one live steam
locomotives. | reached retirement age in
July 2004 and have continued my interests
supported by my lovely wife Mary, and
promoted to the rank of ‘Chief Domestic
Technician’.

God bless you all.

David Piddington, Birmingham
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Centring Tips

Dear Neil, | very much enjoyed Jouni
Pirritimaki’s article in the March issue.
However, it is perhaps fair to point out to
newcomers that it is not good practice
to rely on the DTl when centring a rough
sand casting in the four jaw chuck.

The outer coating of sand and iron
melted together can be very tough and
abrasive as well as often quite irregular,
which can easily wear the tip of the probe,
and because of the ‘humps and hollows’
give a false reading. For smooth regular
work it is fine.

The other point to remember is that what
comes to us from the foundry is not
necessarily round; it can vary quite a lot
and still look right. | have in the past
destroyed a couple of castings by not
allowing for this, | am inclined to think that
the ‘rapping’ of the pattern on the sand
may well be the cause.

Nowadays | prefer to mark out with a
centre finder from four points around the
circumference, which often leaves a small
triangle or rectangle in the middle. A
carefully placed centre do in the centre of
this will give a fairly accurate true centre,
and then | use the ‘two centre’ method as
shown in photo 15 of Jouni’s article. For
rough setting | find that a piece of white
card or plastic placed below the work give
a good chance of gauging any run-out; a
tool placed near to the closest inward
point gives an idea of how much
adjustment is needed. In fact, | often set
up by eye, and on checking find that the
wobble is only a couple of thou.

Before starting on the turning operation |
place the tool at the largest diameter
position required, and swing the lathe
over by hand, which is the final check to
make sure that the job will come out of the
casting so mounted.

| bet that it takes me les time to set up
and centre in this fashion than it took me
to type this letter.

Ted Jolliffe, Clapham

Fairly Quick Tool Change!

With only minor modifications the neat
tool tip holders described by Jacques
Maurel can form the basis of an effective
‘fairly quick tool change’ system when
combined with a simple slot in a block
type tool-post whether single, double or
four way. The inherent upwards tilt angle
of the tool means that cutting tip height

is defined by how far forward it projects
from the holder. So, if some means of
repeatably locating the holders at the
same projection in the tool-post, tool-in-
holder assemblies can be interchanged
retaining the tool tip height and projection
from the post just like a proper (expensive)
Quick Change system.

The simplest location method is step
close to the front of the tool-holder
engaging against the base of the tool-post.
Alternatively make all the tool-holders the
same length and butt them up against a
stop fitted inside or across the end of the

MEW Inspiration

Dear Neil, Thank you VERY MUCH for
your magazine. | enjoy my retirement
thanks to MEW. | am an absolute
beginner and | like the diversity of the
articles. The advanced ideas give me
a vision, the simple ones a working
method.

| saw the table protector in issue 239,
page 36. | made it directly from
plywood, that | have waxed (!).

You can see on the photo some of the
tools | have made. Amazing that | did it
myself, completely alone, without any
direct help.Today, | have still seen

Thank you very much.

nobody working on a lathe or a milling machine.

Because my floor is combustible, or may be because | am French (oh yes), | was not
charmed by the 'shades of Lord Nelson's cannon balls' (Jock Miller, MEW 215, page
19). Thus | have not soldered the self-turned brass ball on my chuck key, it is screwed...

Bernard Zaegel, Leidschendam, The Netherlands.

tool-post slot. If the stop were made to
screw in place an alternative position or
two could be provided for when more tool
projection is desirable to clear features on
the job in progress. Off machine setting
makes life much easier, especially when
sharpening or touching up tools mid job.
Best done with a simple jig comprising a
replica of the tool-post slot and locating
device with a tip height setting indicator
fixed a suitable distance in front. Although
a simple stop would work fine as only the
projection distance needs to be set a
scribed line indicating the tip height is
probably sensible as a sanity check.

Slotted block tool-holders are easily
made by screwing and gluing standard
stock plate and bar sections together.
Chewing out from solid in the usual way
needs a fairly hefty mill if the job is to be
done in reasonable time. Two slot versions
are narrower than the common four-way
and better suited to smaller machine
where space is limited. In retrospect I've
pretty much never used more than two
slots on a four-way so two parallel slots on
opposite sides of the block would have
done just fine. A standardised two slot
block system would work well with Peter
Nicolson's threading tools and Peter
Shaw's parting tool too.

Realistically some sort of indexing/
locating key or device is desirable.
Especially when rotating a two slot block
to keep two tools in operation on the
same job. For example, paired roughing
and finishing or turning and facing tools.
Given a locating device its perfectly
practical to make extra tool-posts so as to
have enough toolsets ready to go do a
complete job. Changing a tool-post
complete with tool-holders is probably
quicker than swopping out tools even if
the hold down device is an ordinary stud
and nut.There are various ways to make
changeover faster by using only a partial
turn to release rather than unscrewing a

normal nut. An interrupted thread or some
sort of rotary cam action device are
probably the obvious ones for a
commercial device. However, both appear
to have certain design subtleties making
the difference between working ... sort of/
usually okay / really well ... which is
probably not the sort of thing you want to
tangle with in the home shop. An
inherently reliable, more easily made,
system is to hold the tool-post it down
onto the top-slide via a freely rotating, but
vertically restrained, pillar cross drilled
near the top passing through a hollow
castellated head bolt screwing into the
block. A suitably stout tommy bar can be
running through both cross drilling and
nut castellations generates the actual
holding down forces. Clearly once the
basic position of the hollow bolt has been
set only a fraction of a turn is needed to
loosen the tommy bar enough for it to be
withdrawn allowing the tool-post to be
lifted off and a replacement fitted
whereupon a similar fraction of a turn in
the opposite direction will lock things
solidly again. One of the 14TPI pipe
threads would probably do just fine for the
hollow nut giving around % or 'srd of a
turn between release and lock.

If going to the trouble of making multiple
blocks carving one from solid to take a
direct mounting version of Peter Shaw's
parting tool or one of the commercial
blades, HSS or carbide tip according to
taste, would probably provide a welcome
increase in rigidity compared to simply
mounting a holder in the slotted tool-post.
The other side of this solid tool-block
could usefully mount a bar type boring
tool holder using eccentric bushes to set
tip height as per the George Thomas
design published many years ago in
Model Engineer and reproduced in his
book Model Engineers Workshop Manual.

Clive Foster, Crowborough, Sussex

We would love to hear your comments, questions and feedback about MEW
Write to The Editor, Neil Wyatt, Model Engineers” Workshop, MyTimeMedia Ltd., Enterprise House, Enterprise Way,
Edenbridge, Kent TN8 6HF. Alternatively, email: neil.wyatt@mytimemedia.com
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Cutting Identical Lengths
for the Novice Mill User

David Piddington offers some wise words to workshop novices.

There is currently increasing
evidence of a desire to
encourage younger people —
teens to forties (and older?) - to
enter the model engineering
hobby, and quite right too if

it is to survive the onslaught
from alternative electronic,
athletic and other interests. For
the purpose of encouraging
newcomers to this best of all
hobbies, | have used the word
‘novice’ instead of ‘beginner’
though there is little difference
between the two. My copy of
the Oxford Dictionary of English
introduces ‘beginner’as ‘a
person just starting to learn a
skill or take partin an activity’,
and ‘novice’as 'a person new
to and inexperienced in a job or
situation’. | prefer the latter for
the purpose of these notes as
‘inexperienced’ suggests that
some knowledge of our hobhy
has already been acquired.

narrative uses only Imperial inch/

foot measurements, for that is what |
was trained in and still use as it comes
naturally to me. | suspect many novices
are by this time fully conversant with
electronic calculators and conversion one
to the other should not be a problem. My
Casio AZ-45F pocket calculator actually
does fractions as well and | recommend
sourcing one of these.

Inevitably in the 21st century, these lads
and lassies will come from family
backgrounds outside of traditional
engineering, and may also not have had

I must apologise in advance that this

42 www.model-engineer.co.uk

Tom Senior vertical mill.

access to industrial-type machinery within
their educational backgrounds. It is
therefore, that we as active model
engineers using such tools in our home
workshops, should endeavour to ‘fill the
gap’ of teaching the ‘getting started’ steps
into this hobby for those who have had
the initiative to ask questions like ‘how do
| start?” My personal answer to that
question is, ‘Go to your nearest ME club
and ask questions about everything you
see there’. If the seed falls on good soil,
then the fertilizer can be gently added and
the crop will increase.

The almost universal machine tool for
this hobby is the lathe on which there are
copious volumes of instructions available.
The book | would recommend for novices
is The Amateurs Lathe by Lawrence
Sparey, first published in 1948 (ref 1), my
copy being a 4th edition, and now running
to several more. Although | had an
engineering apprenticeship, | did very little

actual machining due to my dry skin being
easily damaged by the coolants of the
1950s, and | spent most of my time in the
fitting and assembly departments. On
acquiring my first Myford Super 7 lathe
second hand in 1968, ‘Sparey’ became
almost my bible and | recommend it to
you also.

| was recently asked by a friend,
currently without his workshop which is
being rebuilt, if | would machine to length
some identical pieces of 30mm square by
2.5mm steel tube of which he had roughly
hand-sawn to length prior to finishing.
The easy, quick way would be to have set
the lengths across the mill table at 90
degrees and traverse the table
appropriately past a revolving end mill
that had a 1%s inch length of flute. Most of
my cutters are imperial inch sizes which is
what | was trained in half a century ago,
as are the feed screws of my Senior ‘E’
mill and Myford S7 lathe. The lengths of

Model Engineers’ Workshop



Milling Advice for the Novice

A typical milling vice of robust construction.

these tubes were also specified in inches
at 7'z and 8% inches and my mill cross
travel is only 5 inches. Unfortunately
although my mill was fitted with dual-
reading linear scales in 2006 and 7, the
longitudinal scale (ref 2) has decided to
fail and is, temporarily anyway, out of
action. So for this particular work,
recourse was made back to the original
10tpi leadscrew with its 100 divisions on
the feed dials. This, | feel, is where the
novice to the arts of milling may find my
notes of use for this is how | worked for
well over 15 years until fitting the
readouts, and | feel it is good to know, and
use, the ‘old fashioned’ ways of
measurement.

WARNING - Milling machines and
drilling machines, in common with most
powered tools, are dangerous. Health
and Safety demands that anything
revolving should have a guard around it.
Unfortunately for model engineer
workshops, guards can be a considerable
hindrance, and inconvenience, in getting
at components for measurement without
damage to ones person. So, for what
follows in this narrative please take note
that in all instances where | have used the
ancillary equipment, | always stop my
machine first. Rotating multi-tooth
milling cutters are very adept at
removing unwary fingers and/or catching
hold of loose clothing, or even long hair,
with disastrous results.

Having already told of my lack of
experience of using milling machines;
none whatsoever of the horizontal milling
machine where rotary cutters are secured
to a driven mandrel horizontally disposed
above the worktable. | will assume that the
novice reading these notes will have
acquired a vertical milling machine of
which there are two basic types. Firstly
what | call a ‘mill drill” of which most |
have seen have a vertical column without
a keyway, so that the drive head may be
quickly positioned where it is needed. The
‘true’ milling machine, such as my ‘Senior
E’ (photo 1) has such a keyway and thus
all components to be machined have to be
set to where the cutter will operate. With
practice, hole centres, areas etc. can be
repeated on successive components. My
‘Senior’ also has the facility of rotating the
drive head in the longitudinal, vertical
plane to enable drills and cutters to work
at angles. Useful on rare occasions but has

April 2016

Rotary base for the milling vice.

the disadvantage that it is difficult to
accurately reset to the normal vertical
position at which my machine is now
permanently set. It is easier, for me
anyway, to set the component to the
desired angle.

For holding cutters | recommend a
‘Clarkson Autolock’ chuck but there are
other similar chucks. Most will have the
facility for gripping threaded shank
cutters, which are always, as far as | know,
threaded to the Clarkson chuck metric and
imperial standards. It is also vital that you
have a drawbar with locking nut to secure
your chuck through the machine spindle.

| will assume that included in your basic
equipment you have a machine vice. Do
not buy cheaply. Go for the best you can
afford, preferably new and, if possible, buy
one that has the axis of the feed screw
slightly above the vertical centreline of the
vice jaws. Most vices however seem to be
of the on-centreline type, which are fine
when new, but after use gripping
components tightly with the upper halves
of the jaw only, wear occurs at the
business end of the screw. The jaw will tilt
backwards ever so slightly, and work
under cutting loads can move upwards
and be spoiled. With the screw axis above
the jaw centre, the tightening force will
‘push’ the work downwards into the vice.

My vice, which is of the former type,
(photo 2) is shown here set across the
mill table. This vice was supplied with a
base enabling the vice to pivot on a centre
stub that should allow a work piece to be
set to an angle away from the nominal
square setting once this is achieved. A 180

Angle plate fixed to the table.

degree section of angular divisions were
engraved on the base. Additionally, there
was a ‘central’ longitudinal keyway on the
bottom and at the end of each was fitted a
location plate which was not correct for
my machine so | knew | would have to
adapt to suit. | examined one of these
vices at an exhibition trade stand and
asked to buy one, which was given to me
pre-boxed from under the counter. When |
checked it at home - after the exhibition
had closed of course, and the trader’s
business was a long way away - | checked
the vice, and found that the angular scale
had been put with its centre about 25
degrees off-centre. Grrr! It's another story,
not for novices, how | corrected this but |
learned the lesson to check the one in the
box as well as that in the display. It was
while checking that | also found that the
rotation stub was not on the axis of the
underneath keys, which | could not have
checked at the exhibition anyway. That
had to be corrected too. Another Grrr!
(photo 3)

The next almost essential piece of
equipment that is good to consider is a 90
degree angleplate, commonly of cast iron
and purchased ready machined accurately
on all faces except those within the angle.
Mine measures 5 x 4 x 3 inches, has web
strengtheners at each side of the unit,
three vertical slots on the 5-inch face and
four horizontal slots on the 3 inch face. On
the latter face | machined a % inch groove
to accept a tenon to locate the angle plate
accurately in line on the machine table.
(photos 4 and 5) An improvement | made
to mine was to machine the top of the

This groove accepts a tenon to help with
accurate location.
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inner face at the very top as shown, say %
inch. | went a bit far with mine, but some
of the cast surface adjacent to the slot/s
must remain for clamp nuts and washers
to grip on. Remove just enough metal to
clean up across the surface, no more as in
(photo 6). We will use this later.

In order to machine the square tubes, or
any other pieces of material, we must first
set the vice jaws parallel to the axis of the
machine table. For accuracy this is best
done with a d.t.i. - a dial test indicator,

clock gauge or some other term
depending on where you live. (photos 7
and 8) shows how | used mine. Note that
the indicator is held in the mill chuck with
a made-by-me adapter. | achieved an error
of 0.0005 inches as can be seen, this over
a length of 3 inches; good enough for this
particular job,

Next position the angleplate from the
vice. A quick way is to use a setsquare as
shown in photo 9, but the precision
method uses the d.t.i. in exactly the same

way that the vice itself was set (photo
10). You will, of course, have to estimate
where the vice and angleplate are set in
relation to the work so that there is
minimal overhang from the vice to the
cutter. This has to be minimised to avoid
vibration during the cutting process.

We can now start to cut metal. The
‘blanks’, pieces cut off prior to machining,
should be made ' inches (3m) longer than
actually required i.e. each end has only %
or half the allowance machined off. The

...and LHS.

Alternative method using the DTI.
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Cutter just touching the work.
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End of V|-/Ol'k after cleaning up.

extra metal is called the ‘machining
allowance’. A cutter must be selected and
here is an apparent conflict for a rotary
cutter which cuts on the end is called a
‘Slot Drill’, whereas an ‘End Mill" is
generally used for cutting on its side
flutes. A slot drill will also cut with its side
flutes but usually has only two flutes
instead of the end mill’s three or four. For
the job in this description, | used a
four-flute end mill of i inch diameter,
which has a flute length slightly longer
than the material we are facing to length.

Place your first piece of metal in the vice
with the other end resting against the
angleplate (photo 11). Wind the ‘x’ and
'y’ axes until the rotating cutter revolving
at around 300rpm just touches the bar,
then set the ‘x’ dial reading to zero and by
small amounts traverse the table a few
‘thou’ (“thousandths of an inch’) in the
X-axis to ‘put on the cut’. Cut across the
end by traversing the y-axis so the work
moves against the direction of rotation of
the cutter. Wind the slide back after each
cut before taking. You will note that the
cutter revolves clockwise when looking
down at it in the normal mode. If you
attempt to feed the cutter in the reverse
direction past the work, this is called
‘climb milling” which is not recommended
as there is every chance that the cutter will
‘climb’ out of its contact with the work and
damage is almost inevitable. Photograph
12 shows the face cleaned up right across.
Please note that the cutter is left in the just
finished position; another indication that it
revolved clockwise as stated before.
Repeat for all the bars noting that they
should be placed on your bench ready for
their finishing cuts each the same way
around. It is very easy to forget so the
same end is, accidentally, machined twice
and the other end not at all.

We must now consider measurement of
the lengths. | expect that most readers
will, by this time, have one or more
micrometers but with a job like this in the
mill where one end cannot be accessed
without removal from the machine,
something like a depth gauge — a
micrometer with one end only - is more
useful. Even better is a vernier, of which
there are basic engraved and electronic
reading styles’. Both types have Metric
and Imperial inch scales. The electronic
type makes things really easy for readers
who perhaps may not understand the
principle of a vernier scale. The vernier
scale was invented in its modern form in

April 2016

Milling Advice for the Novice

‘ Internal diameters etc.

el ; AP STAINLESS
130 40 wg =
= HARDENED D—

’ Depth of holes etc.

External diameters etc.

Three ways of taking measurements from a digital caliper.

Step - from
shoulders etc.

The step measurement facility.

1631 by the French mathematician Pierre
Vernier (1580-1637). Its use was described
in detail in English in Navigatio Britannica
(1750) by John Barrow.

Photograph 13 shows the front face of
my digital reading calliper on to which |
have superimposed text indicating the
three main uses for this instrument which
covers, external sizes, internal diameters
and sizes, plus depths of holes. There is a
cut-away on the extreme end of the latter,
which is to get to the extreme bottom of
a bore should the boring tool tip have a
small radius on it. There is one more
facility accommodated on this tool,
shown in the picture of the reverse
(photo 14) which is called ‘step’ and we
will use this to measure the length of our
work, As my pal’s tubes were longer, 7%
inches, than the capacity of my
measuring equipment, i.e. the vernier, an
intermediate block will be required to
allow for the increase. This is where
seasoned modellers like me have an ‘odd
and sods’ box containing odd ends of
material, too good to throw away, but no
immediate use for. Anyway, | found a

piece of 2 inch square mild steel just
over 5 inches long, which | carefully
machined in the lathe to 5.000 inches
exactly.

We can now measure the ‘step’ from the
end of the machined bar and add on the
measuring bar length. As you use the step
function, use the slide locking screw to
retain the measurement while you are
handling it to read the other side. From
that we can then remove metal from the
bar in known increments using the
graduations on the feed handle dial until
the final size is reached. At this point set a
length stop to the ‘X’ (longitudinal) axis of
the mill table. | recommend that with the
second bar, as you approach the stop
position, check, and re-check as the cutter
advances. If the table has not quite
reached the stop, which may be a very
small amount, then its position can be
altered accordingly.

My pal who asked me to machine these
tubes for him, admitted that he did not
know the principle on which a vernier
worked. It is quite simple but requires good
close-range eyesight, or use of a lens.
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Photograph 15 is the measurement
department of my vernier height gauge,
not an electronic one, but much older,
manual, and best for showing the principle
of how verniers work (photo 16). The two
primary elements are the rule and the
adjustable scale. The rule is permanently
fixed into a substantial base, not shown
here, and the rule is guaranteed to be truly
vertical. The scale has a knurled locking
screw, as does the adjuster block. Both the
latter and the scale are connected with a
thread having a knurled nut for adjusting.
When the adjuster is locked to the rule,
then turning the knurled nut the scale may
be moved in either direction and, in its
turn, may be locked to the rule.

Rule - actual
sizes engraved

Adjustable scale

Close up of the scales.

Photograph 17, a ‘posed’ image, shows
that the ‘0’ (zero) on the scale has been set
exactly adjacent to the ‘2" i.e. 2 inches.
Counting upwards on the rule’s scale we
come to line 49 corresponding to the ‘25’
on the Adjustable Scale. There is no
particular need to have as many as 49
divisions, but there has to be a different
number.

Now go back to photo 15 where the
Scale was set arbitrarily at the rule
position between the first and second digit
above the ‘2". We now move upwards on
the scale to where two lines, one on each
are exactly opposite each other. In this
instance it is the position ‘11’ (eleven). For
novices | recommend locking both slides

25 divisions on slide |
49 divisions on rule

n

Scale zeroed at 2 inches.

Scale at 2.036 inches.
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Using the digital vernier to check the length of the bar.

Rule - actual
measurements

so that the setting is saved while we
calculate the measurement (photo 18).

Now to the calculations. The rule is
marked on the left side in inches so that
each division is 0.025'. The photo shows
the aligned lines are above the rule’s ‘2" so
that the measurement is: 2 inches plus
0.025 inches plus eleven divisions on the
sliding scale = 2.036 inches.

Now comes the completion of our task.

Look back to image 12, now look at
photo 19, a ‘posed’ image once more
showing how the vernier is now used with
the step function to measure the bar
length. So for these tubes, the vernier
reading from the angleplate will be 5
inches plus 2% inches total 7% inches, or
put into decimal measurement, which is
what the digital vernier uses, we have 5 +
2.25 =7.25 inches.

When the finish dimension is nearly
reached, say 0.005" or 0.03mm, set a travel
stop tight enough for it to move slightly
but not over tight just yet. When you have
taken the final cut and measured to
satisfaction, tighten the stop fully. Replace
with the next bar, and as you approach the
stop, recheck with the vernier say, at 0.002
inch intervals, to ensure that the stop is
correctly set. Having completed that you
may have confidence in the whole batch,
be cautious and do not wind the machine
table hard into the stop. Gently does it! B

REFERENCES

1. The Amateurs Lathe, Lawrence
Sparey,1948 (various publishers)

2. David Piddington, Engineering in
Miniature Volume 29 issues 2 to 7

inclusive

Model Engineers’ Workshop



Airbriish Company

Ltd
Q airbrushes for any budget

uality

SR

5&DJUST.HBLE -
NON-SMELUINGE -

BBBBBBBBB WASHES L
NON SMELLING!

ASHES

. dea‘swrto .Iapply
than traditional oils
® Fast drying to a matt finish

WATER-BASED ACRYLIC
METALLIC PAINTS

f The Airbrush Company

www.Airbrushes.com 01903 767800 sales@airbrushes.com



A Quick Instrument Vice
with an easy swivel and tilt

Malcolm Leafe describes a ‘quick and dirty’ solution to a gripping problem.

This article was prompted

by Brian Moseley's series

in MEW issues 226 and 227
where he produced a fine
multi-adjustable vice (A

Useful Mini-Vice) and also

by an earlier series by David
Piddington where he machined
a very nice similar vice from

a set of castings. My vice,
whilst again similar, follows

a different approach — | had
accumulated a small pile of
machined components which
required de-frazing/ breaking
of sharp edges or harridging
(acknowledgements to the
aforementioned D. Piddington
for the latter splendid word).
However, due to a recent
house move; | had mislaid my
15-year-old instrument vice
and so, armed with various bits
of scrap from the stores i.e.
the rusty pile in the workshop
corner, | set to making a quick
and dirty replacement. The size
and materials used will depend
on your own ‘stores’ and
ambitions but | have appended
a few sketches and, a selection
of photographs of the item
together with a few notes on
sizes/ techniques.
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The first items produced were the
jaws. The trusty bandsaw soon
chopped off two 3 inch(ish) lengths
of 1 inch square bar — mine started out
as matt chrome plated scrap but this

is an option. The two were nipped in a
milling vice and a few minutes with a "2
inch endmill soon cleaned up the ends, a
change of position saw the same cutter
bringing the other ends to 45 degrees
and, reversing their position, two useful-
looking 90 degree vee-notches were
equally quickly cut. | have a number of 2
inch thick hardened and ground blocks
with standard angles which makes jobs
like this quick to set up, however, | have
not yet used the notches.

A number of holes were now required in
the jaws. That for the vertical stem was the
first to be tackled. This could be a 4-jaw
and wobbler job in a lathe but for this and

The vice attached to the swivel base.

Construction
of the vice.

the other holes | used a jig borer. The hole
was drilled and reamed to 0.75 inch
diameter and about % inch deep - check
that you are working on the correct end of
the jaw. The mounting stem was also from
scrap (a shaft of unknown provenance),
hence the superfluous thread on the end
which is shown in the photos. The end
which fits into the jaw was left at the
original 0.75 inch diameter and the section
between the 0.75 inch bit and the thread
was turned to 0.5 inch diameter. This was
then fitted into the end of the jaw with
Loctite — or a similar glue. The stem length
is to choice — whether you will wish to
have the opportunity to raise the vice or,
as in mine, simply wish to swivel and tilt
it. After a suitable elapsed time the two
jaws were clamped, vees uppermost and
side by side, in a machine vice and the
holes for the lower guide bar and for the
clamp screw were drilled/ bored/ reamed
as appropriate — those for the guide bar
are 0.5 inch diameter and those for the

Model Engineers’ Workshop
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iy
Instrument vice mounted in a bench vice.

screw were 12mm - a tad of modernity
creeping in here. The lower hole in the
fixed jaw thus passes through the 0.75
inch diameter part of the already glued-in
mounting stem. A couple of parallels will
be found helpful in avoiding creating extra
holes in the vice.

| had considered using a circlip to retain
the clamp screw in the fixed jaw but a
change of mind (the design was constantly
under review, as they say) | settled on a
coil spring to separate the jaws and so %
in dia.recesses were counterbored % inch
deep (in both jaws) in the upper holes
provided for the clamp screw, to
accommodate the spring when the vice
was closed - this will depend on the
spring chosen.

The clamp screw was economically
made by using a piece of 12mm studding
which was screwed and glued into an
appropriately sized axial hole drilled (and
tapped 12mm) into the end of a selected
piece of 1 inch diameter scrap BMS - this
latter was skimmed to clean it up and a
short knurled section was produced on
the outer end to improve the grip on the
vice screw knob. A neat alternative would
be to fix the clamping screw into the rear
jaw and to simply thread the clamping
screw knob so that on tightening the vice
the knob swallowed the vice screw - it
would look neater. | failed to think of this
earlier but, as | noted previously, the
design was ‘in a state of continuous
development’.

The fixed jaw, with both the slide bar and
mounting stem in place, was drilled 3mm
and a rollpin was knocked in thus retaining
both items. A similar hole and pin were
also used to secure the 12mm clamp
screw into the handle/ knob whilst a
tommy bar hole was also drilled through
the knob - size to taste. The excess length
of the rollpins was ground flush.

At this stage the vice can be assembled
or even polished if you so desire, as the
photos show, mine is au naturel. The
complications of the swivelling/all singing
and dancing mount now came to the fore
and the excuse of the design being
constantly under review again has a major
influence on the ‘design’. The published
designs referred to earlier use very neat
versions of a possibly archetypal style for
the base. | wanted a vice mounted rigidly
and somewhat higher than bench-top
height and one which could be quickly
dismounted and cast aside (or even stored
carefully) — plus it had to be quick to make
—the vice was a tool not a project. | had
long considered that | would mount the
instrument vice from a bench vice to give
the desired height and quick disassembly
requirement.

My solution is very likely not original. |
cut and faced a 1 inch thick slice of 2.5
inch diameter bar — | chose stainless as
there was a length of it conveniently lying
just under the bench; but other suppliers
and materials abound - this was drilled
diametrically and reamed through at 0.5

How the cross bar facilitates angle setting.

inch diameter to suit the mounting stem. A
slot (0.060 inch wide) was then cut from
the periphery through to the 0.5 inch bore
and as, when trying out the device, the
clamping action seemed to need a few
more foot-pounds than | had reckoned on,
the slot was extended a further % inch past
the central bore- a largish slitting saw (5
inch or so) will be needed for this and a
milling machine will be useful. A %2 inch
deep flat was then machined on the
periphery of my particular block, as |
wished only to use a short mounting stem
and the vice would be in contact with the
top face of the block at all times. After due
consideration, a %s hole was drilled near to
the edge positioned % inch down from the
flat and % inch set in from the periphery, a
%e inch rollpin was knocked through the
block leaving about 8mm protruding on
each side. The mounting block is then
slipped over the mounting stem - it is
useful to drill the end of the stem and fit a
2BA screw and washer to prevent the
block being lost.

All that remains is to open the jaws of
the bench vice, pop the instrument vice
mounting between the jaws, allow the
rollpin to rest on the jaws of the bench
vice and ‘Robert is your mother’s brother’
you have a swivelling/ tilting small part
vice which is adjustable in most directions,
conveniently clamping it with a flick of the
bench vice handle. B

MODEL

ENGINEER Coming up in Issue 4531...

e An Accurate Scale Radiator

for an 1/C Engine by Mike Sayers
e Setting Stephenson’s Valve Timing

e CNC Elbows for a Shay

50 www.model-engineer.co.uk

* Sectioning a British Seagull

Outboard Motor

about his inspiration

e Mentors: Clive Fenn writes
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Buy online now at: www.gandmtools co.uk

Vertical Mill,
Vice,

Chuck,

3ph,

VGC,
£925.00

plus vat.

Boxford CUD 41/2" x 18" Centre Lathe, Tooled, 3ph, £750.00 plus vat. '_: W Colchester Bantam 1600 Lathe, Tooled, 3ph, £1850.00 plus vat.

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

« All items are subject to availability. « All prices are subject to carriage and VAT @ 20%. « We can deliver to all parts of
— the UK and deliver worldwide. « Over 7,000 square feet of tools, machines and workshop equipment. -
24, Opening times: 9am -lpm & 2pm — 5pm Monday to Friday. Closed Saturdays, except by appointment.

tel: 01903 892510 * www.gandmtools.co.uk ¢ e-mail: sales@gandmtools.co.uk

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

.y SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED
hm.{. CONTROL FOR LATHES AND MILLING MACHINES

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

MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES
HIGH PERFORMANCE INVERTERS The ‘original’ & best lathe speed control system.
For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available

240V 1-phase input, 220V 3-phase output, for |to suit wide a range of metal and wood turning lathes, including;
you to run a dual voltage (Delta wired) three |MYFORD ML7, Super 7, BOXFORD, & RAGLAN l|athes, Wood turn-

phase motor off your 1-phase supply. ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp). |Pre-wired ready to go! Power Range: 1/2hp, 1hp, 2hp and 3hp.
Built-in user keypad, display and Speed Dial. Super smooth control across entire speed range, giving chatter
Unique Integrated Emergency Stop Function. free machining and excellent finish unattainable with 1PH motors!
Advanced Torque Vector control for optimum Powered from domestic 240V Single Phase mains supply.

performance. High Reliability. Made in the UK, ISO9001:2008 Quality Assured.
Fully CE Marked and RoSH Compliant. ! -
Compatible with our Remote Control station Pendants.
Supplied pre-programmed at no extra cost.

REMOTE CONTROL STATIONS from £66 inc VAT

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

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

3-wire control - Behaves like a No-Volt-Release.
Beware of low quality copies of our original tried

and tested controls,

Fitted with 2-metre length of control cable ready for &
connection to drive, and supplied with wiring diagram.

s

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

Newton Tesla (Electric Drives) Ltd,
Warrington Business Park, Long Lane, Warrington,
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 | VISA
E-mail: info@newton-tesla.com

Visit www.lathespeedcontrol.com for more information.

MITSUBISHI
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Building an
Electronic Lead Screw

Chris Gabel describes the fitting and use of a kit solution from Automation Artisans.

The use of change gears on a lathe and the use of a gear train can

be traced back as far as Leonardo Da Vinci where the use of a

geared lead screw shows in one of his sketches. However, | find that
configuring an appropriate gear train to cut a variety of threads is time

consuming and frustrating.

Think what it would be like to be able to key in a thread pitch, in Metric
or in Imperial, or to be able to dial a fine finishing feed without having to
reconfigure the machine. If it didn't take months to build, An Electronic
Lead Screw could increase my productivity in the workshop while making
threading and fine turning an enjoyable activity (photo 1).

described on the pages of Lester Caine’s

Model Engineers Digital Workshop
website (ref. 1). It seemed so obvious:
use an electronic control to run the Lead
Screw and cut any thread or turn with any
feed simply by keying in the dimensions
of the thread or feed. But you needed four
components, The ELS controller, a sensor
on the lathe spindle so the controller
knows where it is, a stepper motor, and a
power supply to make it all go (photo 2
and fig. 1).

As a project this seemed a considerable

departure from the construction and tool

I had found an Electronic Lead Screw

My system: controller, stepper,
and power supply.
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making | had been doing, and | shelved
the idea until further research had been
carried out.

Background Research

There is a great deal of excellent material
about this kind of work and spending a
bit of time reading can ensure success
and prevent a lot frustration. If you are
new to controllers, and steppers | suggest
reading CNC Cookbook (ref. 2) as a basic
introduction. This could be followed by
Jones on Stepper Motors (ref. 3). Then
you could explore the Automation Artisans
website (ref 4) where the development,
building and use of an Electronic Lead
Screw is fully described. One could join
the Yahoo user group E-LeadScrew (ref
5).This user group was set up 8 years ago
by John Dammeyer and others with the
purpose of developing an ELS system.
There are many picture files, and many
conversation threads posing questions
and giving answers. Original plans and
diagrams are on file too. The end result is
ELS sold primarily as a kit of parts along
with a good manual. This is backed up by
an excellent user group and forum with
prolific levels of help and advice available
from users and developers around the
world. Lester Caine has supplied superb
customer service and backup whenever |
had queries or misunderstandings.

The concept of an electronic Lead Screw
is firmly based in CNC. Simply stated, the
mechanical ratio of the gears that drive the
lead screw to produce specific threads and
feeds is replaced by a processor controlled
stepper motor. However, my interest is not
in programming or batch production of
parts. | really don’t need a CNC lathe, |

Gear change wheels and the stepper
motor alternative.

need more efficient use of my time in the
workshop, as well as access to flexibility in
set ups. An ELS system could provide this.

The three aspects to building an ELS
system are:

1. Amendments to the lathe, consisting
of connection of a stepper motor to
the lathe’s Lead Screw (photo 3) and
a sensor on the main spindle of the
lathe that puts out a signal once per
revolution (photo 4). With properly
thought out changes, it should be
easy to return the lathe to its original
configuration.

2. The ELS controller itself. The system |
have chosen to use is by Automation
Artisans (photo 5) distributed in the
UK by Lester Caine of MEDW. This is
the actual computer control. It also has
the drivers for the stepper motor built
in too. This requires assembly with lots
of soldering, as well as enclosing the
board in a functional case.

3. The Power Supply (photo 6). The
ELS uses 12 volts, the spindle sensor
5-30 volts, and the stepper motor
25 to 50 volts, all DC. So you need a
dedicated power supply to meet these
specifications.

Modifications to the lathe

The stepper motor is quite small and
needs to be connected to the lead screw
in a manner which will enable very fine
rotational control. That means a firm

Model Engineers’ Workshop



Electronic Lead Screw ”

i -Fig. 1 i

Electronic Lead Screw Block Diagram - Single Axis

1 RPM Signal to the ELS

ELS Controller
Input Keypad
Processor
Driver for Z Axis
Stepper Motor

Stepper Motor

Spindle Sensor

30-50 DC Volts 12 DC Volts
for the Stepper Motor for the ELS Controller

Power Supply
5-30 Volts DC ) .
for Spindle Sensor

Spindle sensor.

L o 8

My version of the automation artisans els controller. Power supply.
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bracket system is needed. Good practice
suggests that torque is more important
than speed, and a 1:2 pulley/belt system

is suggested. This means you need to
place a stepper motor with pulley, a belt,
and a larger pulley on the Lead Screw, all
attached on one end of the machine or the
other. The motor needs to be adjustable

+ or — 10mm to allow for belt adjustment
and fitting.

The Warco 250 lends itself to this
conversion, as there is ample room for
installation of the spindle sensor and good
options for placing the stepper motor on
either end of the machine. | chose to drive
the Lead Screw from the right hand end,
screwing and pinning directly onto the
stub end of the Lead Screw (photo 7)
after it had emerged from the support
bearing. It was easy to place the stepper
motor in line with this shaft extension. The
end of the bed casting is flat and clear of
fixtures, making a mounting bracket for
the motor easy to attach.

The lead screw extends beyond the
bearing a good 20 mm. There are two nuts
which provide loading of the bearing.
These were replaced with a spindle which
screws onto the lead screw, providing a
shaft for the pulley (photo 8). The lead
screw stub is threaded M12x 1.25. A tap in
this size is readily available. It is common
as a small sparkplug tap. A tapping hole of
10.5 x 35mm deep was drilled. | tapped this
using the lathe to get started, having
bevelled the top lip of the 10.5mm hole
first. This is a large thread and requires a
lot of effort and needs to run true as is
possible. | milled a hex into the diameter 20
stock to enable tightening of the spindle. If
you mill each side of the hex 1.5mm you
generate a size for a 177mm spanner.

A 3mm pin keyed the spindle to the lead
screw. The hole was drilled in the spindle
centrally, 6.5mm from the end. The
spindle was then screwed into place and
the bearing loading adjusted. | then drilled
through the spindle and lead screw, using
the spindle as a guide. The hole was then
sized with a 3mm reamer and the pin put
in place. This method of attachment
enabled returning the lathe to original
condition simply by removing the pin and
spindle, and re-installing the two original
Lead Screw nuts. Loading of the lead
screw bearing with the extension could be
adjusted with shim stock if necessary.

Stepper Motor Selection

The selection of a stepper motor seems
more of an art form than science. But as
a starting point, a NEMA 23 (frame size)
rated at 3.1 NM (power) works on a 10
inch or 2560mm Warco Lathe. The CNC
blogs, websites and user groups give

cr 'l 4
Hall effect spindle sensor bracket
and magnet.
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you a good idea of where to start, but
suppliers won’t commit themselves about
suggesting size or power. There are just
too many variables in applications. Under
advice | chose a NEMA 23 Stepper, 3.1
Nm, wired in Parallel, with the ELS set
for 3 AMP output. This is running at 40
DC Volts and | have not stalled it yet.

The belts | used are size T5. Belts Pulleys
and Stepper were supplied by CNC4You,
ref. 6. CNC4You were very helpful in
calculating the correct T5 Belt length,
given the pulley sizes and the distance
between centres.

The mounting plate for the Stepper Motor
is a 10 X 75 aluminium flat, attached to the
lathe bed with 2 M6 Cap Screws (photos 9
and 10). The holes in the mounting plate
are 30mm long slots, to enable sliding
tension adjustment for the belt. The
stepper motor needs to stand off from this
plate by 40mm, so two 10 x 75 x 40 plates
were made for the purpose. There are
several ways to fasten the motor, using
variants of plates or stand-off pillars. This
could be studding screwed into the base
plate, allowing the motor to be bolted into
place. | decided however to attach the two
stand-off pillars to the base plate with M5

Z axis e-stop.

-y PRSERE
Mounting frame
for stepper.

Motor support
attachment points.

countersink screws. The motor could then
be attached with cap screws, screwed into
the tops of the pillars.

The Spindle Sensor and E-Stop

In order for the ELS Processor to know
where it is, a pulse must be generated by
the rotating spindle, once every revolution.
There are two types which work well. One
is an optical sensor and the other is a Hall
Effect Switch. The Hall effect Integrated
circuit looks like a standard single
transistor. The Hall Effect Switch generates
a pulse whenever a magnet passes by the
end surface. It is necessary to buy one
which states it has a digital output. | found
a unit on eBay, which works well. The Hall
IC is contained in a mounting, the leads
are properly attached, and a tiny red LED
confirms that a pulse has been generated
every time the magnet passes by. On this
model Warco, the magnet can simply
attach to the large aluminium drive pulley
with adhesive, and the sensor can easily be
bracketed from a nearby stud. The bracket
for the Hall Effect Sensor was made from
2mm sheet, mounted on the belt cover
retaining bolt at the left hand top end of the
machine (photo 11).

The only other add-on needed to make
the system work is an ‘E-Stop’ emergency
stop micro switch (photo 12).

E-Stop is a standard facility in all forms
of CNC or stepper driven equipment. If, in
the case of the lathe, the saddle is on a
collision course for the chuck, because you
got the numbers wrong, the micro-switch
is tripped before actual impact occurs.
This does prevent a lot of damage. Mini
super magnets to hold the cased micro
switch in place might work on some
machines. Otherwise an adjustable
clamping bracket is called for.

Model Engineers’ Workshop
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Board bottom view.

The Power Supply

There are two ways to go about providing
power for your system. Indeed, your
personal expertise should dictate which
route is taken. This project requires a DC
power supply which provides 3 different
voltages: 5volts DC for the sensor; 12v
for the ELS system controller, and 25-50v
DC for the stepper motors. If you are
competent, it is not difficult to build, but
these are mains powered supplies and
can be deadly. If you are not sure, buy a
ready-made power supply unit. They are
priced from £30 to £60 and are made for
the purpose. This is a good, safe, easy
option and not that much more expensive
than building your own.

| chose to build a power supply, based
on a plan/layout found on the Arc
Eurotrade projects page of their website,
designed to work with their stepper
motors (ref. 7).

Parts can be found in the UK at RS,
Farnell and Rapid Electronics. The local
Maplin was good for connectors. | also
chose to install a small LED voltage meter
on the front, sourced from E-Bay (China
supplier).

The starting point is a circular toroidal
transformer. These have lots of wires, all
colour coded but you need to get the
connections right. Make sure you have a
data sheet. On mine, there are two
primaries (120v each) and 2 secondaries of
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Power supply transformer rectifier and capacitor.

200 Plus solder joins.

25v each (photo 13). Rapid Online
provided down-loadable data sheets for
these transformers (ref. 8).

The three main components all from
Rapid are:

e Toroidal Transformer 160 VA 0-25 0-25
¢ Bridge Rectifier 25 amp 200v
e Smoothing Capacitor 10000 uf 63V

The additional small board shown in the
photo is a separate 12volt DC supply
which powers the ELS. The main
components deliver 40 volts DC when
under load. Again, if you are not sure
about this kind of construction, go for a
ready-made unit.

Assembling the ELS Controller

Although you can purchase the controller
already assembled, most buy the kit of
parts consisting of the PCB board, a whole
bag full of push button switches, and
about a dozen components which need to
be attached to the board (photo 14). The
6 x 6 inch PCB board is well made with all
of the surface-mount components already
in place (photo 15). The assembly step by
step instructions in the manual are good,
and enable the construction to take place
quite painlessly.

You need a 15 watt very fine soldering
iron and good vision. There are over 200

Electronic Lead Screw ”

connections (photo 16) given all the
buttons, but the board is robust and
access is good. | suggest examining all
solder joints with a jeweller’s loupe, just to
make sure. All items in the pack were well
labelled and described.

You can test the board quite early on. In
order to actually function though, it needs
a pulse from the spindle sensor. | bought a
small pulse generator measuring about
20mm x 20mm, which can be used in place
of the lathe and spindle sensor (photo 17).
This made first trials much easier.

Sensor and stand alone pulse generator. >
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The Box

Getting the ELS board tucked
away safely in an enclosure
while allowing connections as
well as proper working of the
membrane keypad takes good
planning and problem solving.
Installing the finished ELS in a
box is one of the major parts of "
the project. The holes for the
pushbuttons need to be drilled
precisely. Pushbutton elevation within the
box needs to be adjustable if the micro
switch buttons are to function by pushing
on the top keyboard membrane. This is
one of the few cases where information in
the Yahoo ELS user group is wrong.
Layouts for the case hole cutouts which
are downloadable from the ELS site do
not fit and are just wrong. Perhaps they
refer to earlier versions. It is best to do it
by measurement. | used a boring head in
the mill to precisely locate and drill holes,
all by the numbers (photo 18). It went
together and aligned first time. The
original used a box made by Hammond
and supplied by Digi-Key. Mine was
supplied by Maplin and was Wisher
WGA-H2507. On the original box, the
board and display were a tight fit (photos
19 and 20), which explains why the
bottom margin of the membrane keypad
is very narrow. While the keypad

Placing bumpers on the buttons.
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membrane can be held in place by either
spray adhesive or double sided tape, | will
attach an additional frame surround to the
top of the overlay to improve the looks
and functionality of the keypad.

Adjusting the Switch
Button height

The location of the board and its switches
have to be at just the right elevation

to enable a touch on the membrane to
activate the push buttons. This is achieved
in two ways (ref. 9). First | put kitchen
cabinet small circular bumpers on the top
of each switch (photo 21). 3M ‘bumpons’
work too. Second, the board is supported
at each corner by L-shaped slotted bracket
pairs (photos 22 and 23). These make

a fully adjustable bracket system which
makes adjustment easy, thanks to Peter
farmer for these ideas.

Hanging bracket.

Checking screen and button fit.

There is a great deal of excellent
material about this kind of work and
spending a bit of time reading can ensure
success and prevent a lot frustration.

Connections

| wanted to proof the system from
disastrous damage done by plugging into
the wrong socket. The ELS requires 12v
and 50v in, four stepper wires out, sensor
power out and sensor signal in. | chose
to make each connection a different form
of plug and socket. This is to prevent
mis-connection. If you are only using

the Z axis the built-in DB25 connector on
the back of the ELS contains the sensor
connections, e-stop, and limit switch
connections. However, you do need
plugs and sockets on the ELS for ELS
power in, a plug and socket for stepper
driver power in and a connector going

to the stepper motor. | chose a 9-way D
connector plug and socket for the stepper
connection, and mini-din connectors

for the others (photo 24) with leads
soldered and insulated with heat shrink
(photo 25).

Model Engineers’ Workshop



Side mounting bracket.

Connections for Sensor, E-stop and Limit
switches are not well documented. These
all connect to the controller through the
DB25 connector. You need to refer to the
specific pin-out diagram found on the
Yahoo E-LeadScrew Group files but not in
the manual (ref. 9).

Working with the unit

If you have a mill, we all learn that the
table moves left or right ‘xcross’ on the

X axis. It moves towards and away from
you on the Y axis. The chuck/cutter moves
up and down on the Z axis. On a lathe the
saddle moves to and fro on the Z axis. If
you think about it this is the same as on
the mill, where if you move towards and
away from the chuck, this is the Z axis.
The X on the lathe is the direction the

Top Slide moves in. As on the mill, this
direction is perpendicular to the axis of the
chuck. Surprisingly, it all does make sense.

The ELS is configured for two different
jobs: The first is turning, the second is
threading. In reality the only difference
between the two is the coarseness or
fineness of the spiral cutting path which is,
of course, quantified as pitch.

In its most simple form the ELS is used
to move the saddle up and down the lathe
bed at a pre-determined rate. The rate of
travel is determined by the spindle rpm
while the pitch of cut is selectable. The
length of the cut along the stock is
selectable. So when you press start on the
ELS, it tells you to retract the tool, then it
moves the saddle/cutting tool to the
starting point, it then tells you to insert the
tool. You press start and the cut is taken.
The depth of cut is determined manually
using the cross slide. The even drive of the
stepper motor produces a super smooth
cut, assuming your cutting tool is of
sufficient quality and sharpness

The Warco lathe has powered cross feed
as well. This can be driven by the stepper
motor as well by simply by engaging the
cross feed using the engagement lever on
the saddle. The cut produced on a cast
iron casting was superb. This almost
convinced me that adding the X Axis
facility to the ELS might be not quite worth
the time and expense. Only after
successful use of the Z axis drive on the
ELS, so very easily making imperial
threads and metric threads on a metric
lathe, was | convinced.
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A variety of plugs.

Further Development

Using just the Z Axis means that you are
only using about a quarter of the unit’s
capabilities. The unit will control the cross
slide as well (X Axis), and do it in tandem
with the Z Axis.

The ELS has the control and processing
for both X and Z axis, but only has a single
stepper motor driver for the Z axis. So to
use both Axes you have to buy a stepper
motor driver as well as the second stepper
motor. What do you get for the extra
expense? With both axes functioning the
ELS will make automatic multiple passes to
produce a cut of a specific depth and
length. It controls the start and stop as well
as the tool insertion and retraction. For
threading it will cut the prescribed thread
of the prescribed diameter, using multiple
automatic passes. The ELS can also cut
tapers automatically, and there are
standard tapers included in its memory.

Finished connector with heat shrink tubing.

precisely the dimension needed and the
cut required. The ‘try a bit, see if it fits’
approach can still be used, as all aspects
of a manual lathe remain intact, but with
the ELS new skills quickly develop into
being able to use dimensions and plans as
they should be used. B

Automation Artisans for the controller:
UK Distributor Lester Caine MEDW
Stepper Motors and Drivers:

Arc Eurotrade; CNC4You

Power Supplies: CNC4You and
eBay in general

Enclosure: Maplin or Digi-Key
Connectivity plugs and sockes:
Maplin; Rapid Electronics

Digital Meter for the Power Supply
and Stepper Pulse Driver: eBay

Conclusion
This is a great project to gain a basic
understanding of CNC while improving
productivity and precision. The support
group provides good backup when you
are stuck. The actual construction of both
the board and lathe modifications were
quite basic. Connectivity required thought
and planning. In terms of craftsmanship,
this project requires good soldering skills.
The variety of tasks | can undertake
without pain has increased four-fold. The
efficiency gain while carrying out basic
jobs is considerable too. Suddenly | feel
confident in using plans which could
contain any variety of non-metric threads
One of the great benefits gained has
been learning to work with precision and
organisation too. One actually has to know

1. Model Engineers Digital Workshop is found at http://medw.co.uk

2. CNC Cookbook by Edward J. Hess ISBN-13: 978-0982110300

3. Jones on Control Of Stepper Motors, a Tutorial http://homepage.cs.viowa.edu/~jones/step/
4, hﬁp://au'roqrﬁsqns.com/ELS/

5. https://groups.yahoo.com/group/e-Lead Screw/

6. CNC4You : http://www.cncdyou.co.uk

7. hﬁp://www.orceurofrode.co.uk/proiects/PSU/index.h'rm|

8. http://www.rapidonline.com/pdf/500756.pdf From Rapid Electronics

9. ELS_Connections(2).PDF From the E-LeadScrew Yahoo Forum
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Machines and Tools Offered
B Colchester Master lathe, 6.5 x
36 inch, Single phase. Well tooled
with fixed and moving steadies,
3-jaw and 4-jaw chucks, small
and large faceplates, catchplate
etc. £950 ono. Selling to make
space! T. 01789 841223,
Stratford upon Avon.

M Jacobs No. 3 Morse taper
chuck arbors. Fit chucks
3,3A,14N,16N,36, 75A and 100CR.
New and in original wrapping,
machinable. £2 each + postage.
T. 01205 290312.

South Lincolnshire.

B Myford swivelling vertical
slide unused in original box
£200. 6 Dickson toolholders suit
Colchester Student £12 each
buyer collects.

T. 01227 464281. Canterbury.

B Jones and Shipman 540
surface grinder with 18 x 6 inch
magnetic chuck, £900.

T. 01642 321537.
Middlesborough.

M Elliot 10M shaper, single phase
excellent condition, £310. Myford
ML7 drip tray £25 ono. Large
swivel base machine vice suit
large shaper £45.

T. 01766 540521.

Blaenau Ffestiniog.

W Myford Super 7 lathe non-
powered feed on cabinet stand.
A superb little used example

of this model. Apart from oil
staining to drip tray machine

is unmarked. Additional items
including 3-jaw chuck £2,750.

T. 01323 507015. Eastbourne.

B Surface plate, was the base
of aTalysurf 4, so has 2 slots.
Size 22.5 x16 inch. Workshop
reorganisation forces sale. Due
to size and weight, buyer must
collect from North Herts. £50.

T. 01438 721876. Stevenage.

Models Offered

M 5 inch gauge part-built Polly

1 — chassis & running gear only
including cylinders and pistons.

Includes drawings. Sensible
offers. T. 01582 668332.
Dunstable.

B Unused kit to construct two
different fairground round stalls
in 1:24 scale. Comprising sixteen
A4 instruction sheets, four A3
plans, all pre-cut wood, brackets,
Nuts & bolts fabric etc. £20.
Other kits and plans available.

T. 01904 721464. Worksop.

B Owing to bereavement LBSC
3.5 inch gauge Molly. Running
bottom half, copper boiler tested.
Drawings. £750. 3.5 inch gauge
Titfield copper boiler, tested,
casting, tender, frame. £450.

T. 0116 2783549. Leicester.

B G1 Project loco, well
advanced, tender finished,
professional boiler. Book all parts
to finish £395, ono. Rob Roy
complete tested chassis, boiler
started, laser cut plus other parts
to finish. Drwawings, book,

£525 ono. T. 01792 702144.
Swansea.

Wanted

H Does anyone have a set of
Stuart No. 1 castings to dispose
of? T. 0208 4405771.

Barnet.

Books, Plans and

Periodicals

M 9 years bound back issues

of Model Engineer which
belonged to my late father. Good
condition. Jan 1967 vol.133 issue
3312 to Aug 1976 vol.141 issue
3543. Full of wonderful articles,
still relevant today. £65 ono.

T. 07831 626094.

M 4 inch scale Ruston Proctor
class SD light steam tractor
drawings by Bill Newcombe.
12 sheets folded and unmarked
£25. 5 inch gauge 0-4-0 ‘Ruby’
Mk | drawings by Maidstone
Engineering, 7 sheets folded
all unmarked, £15. Both plus
postage at cost.

T. 01323 892042.

Seaford.
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An Adjustable Index Dial
for the Rf-25 Milling Machine

Inchanga makes a useful upgrade for his Rong Fu mill.

he writer has been the owner of a

I Rong Fu RF-25 milling machine for

the past 20 years (photo 1). One
of the outstanding modifications was to
fit an adjustable index plate for the quill
down feed. The fitted index plate is fixed
and this makes measuring the down feed
with any accuracy difficult. The index
plate looked to be chromed metal but
on removing the down feed mechanism
bracket it turned out to be made from
plastic chrome plated. The original dial
is almost totally obscured by the down
feed hand wheel. | had in the spares box
the original leadscrew hand wheel for my
Myford Super 7 when | changed it for a
newer one when renovating the machine.
This would fit with a little modification. As
an alternative a hand wheel as made by
Picador would also be suitable.

The down feed bracket when removed
was stripped to release the hand wheel
and the index plate. This entails
unscrewing the three feed lever boss by
removing the plastic knob. With the knob
removed the handle can be pulled off the
main quill rack shaft. Remove the
compression spring and key in the shaft,
then remove the two cap screws holding
the casting to the headstock. The bracket
should now be free and can be slid off the
main quill drive shaft. A grub screw
secures the plastic hand wheel and this
can be pulled off the shaft. The graduated
dial is also removed and the two screws
holding the index plate.

Measurement showed that the hand
wheel shaft was 2-inch diameter and the
internal bore of the casting was 35mm.
This is to suit the two ball bearings that
support the worm wheel that rotates the
rack pinion.

The down feed bracket removed from the
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eadstock.

]

The RF-25 milling machine.

The original index plate is shown in
photos 2 and 3 showing the way it fits
into the casting.

The replacement index plate was
machined from a piece of cast iron bar
55mm in diameter. An alternative would
be aluminium or mild steel, as | had a
suitable off cut of cast iron this was used.
The piece was chucked by the outside

_
‘.

jaws in the 3-jaw chuck and faced off. A
centre drill was used to make a hole for
the pilot drill. | started with a 5mm drill
and drilled a hole 30mm deep. This was
opened up to % inch to clear the shaft.
The end of the rod was turned down to
35mm diameter for a length of 10mm
(photo 4). The final size was judged by
using the bracket as a guide, the size

The index plate removed from the casting.

Model Engineers’ Workshop



meter portion.

Assembled with locking 2BA screw fitted.

being slightly under 35mm so it can
rotate without too much effort, but not
too loose. Having machined the end that
fits into the casting the rod was machined
for a further length of 10mm to 53mm
diameter to suit the outside diameter of
the old dial. The bar was reversed and
held in the 3-jaw chuck with the inside
jaws. The bar was parted off to leave a
length of 10mm of the 53mm portion.
The final operation was to scribe an
index line on the outside of the index plate

April 2016
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Modified index dial

(photo 7). For this | used a V-pointed tool
set on its side in the tool post and used the
top slide to cut the groove.

A locking screw is needed to hold the
index plate. This was marked out and
drilled in the side of the casting 5mm
back from the end of the bore. It was
tapped 2BA and a cap screw fitted
(photo 8).

It only remained to reassemble the parts
into the casting. The new index plate was
inserted and then the graduated dial and

and hand wheel.

Vertical Mill Index

the grub screw fastened to leave a little
clearance. The casting could then be
bolted back onto the headstock and the
other parts fitted.

The hand wheel needed some
modification to the bore and length of the
boss and it was then attached to the shaft
and secured with a grub screw. The final
result is shown in photo 9, where it can
be seen that the graduated dial is visible
through the hand wheel. &
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18 Months
with a Tormach

Bob Rodgerson recounts his early experience with an American made CNC mill.

| first became aware of Tormach
Machine tools after having some
magazine articles published

on the manufacture of various

parts for vintage and Veteran
Motorcycles. The editor of

the magazine (Home Shop
Machinist) sent several copies of
the magazines and on the back
pages were some advertisements
for Tormach Mills.

[ was impressed, the machines
looked to be very robust and
well presented. | took a look at
Tormach’s website and was
also struck by the quantity and
quality of tooling at what were
reasonable prices.

| had had nothing to do with
CNC machining prior to this,
other than admiring the quality
and repeatability these machines
could turn out. However, a little
flame had been lit and before
long | could see me using a
machine like this for prototyping
and a few small production runs
as part of my business and also
hobby use. Above all | could
see it as a great challenge in
retirement that would stop my
brain from seizing up as | got
even older.
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The mill uncrated.

since finishing further education so
am not afraid of trying new things with
them.

There are no import agents for Tormach
products in Europe so after a lot of
cogitating | decided to bite the bullet and
placed my order with Tormach in April
2014, | went for the PCNC 1100 series 3
which is the biggest mill they make.
Shipping to the UK was much easier than |
expected and the shippers were very
flexible regarding delivery etc. The mill
was shipped from Tormach’s warehouse
in Wisconsin USA by road to Halifax Nova
Scotia where it was bought across the
Atlantic on the Hamburg Express
Container ship. For those interested in
ships and the sea | was able to follow the
ships progress through the Panama Canal
and up the Eastern Seaboard of the USA
to Halifax where the mill was loaded on
the Marine traffic website http:/www.
marinetraffic.com After leaving Halifax |
had to wait four days while she crossed
the Atlantic before she re-appeared on
their screen in the South West approaches,
having switched off her positioning
transmitter soon after leaving Halifax.

With typical bad luck | had to leave for
work offshore for two weeks just after the
ship arrived in Southampton. This meant

I have used computers most of my life

-

The transport company stacked these two
parcels, however, no damage was done.

that | would probably not be able to be at
home when it was released from customs.
This proved to be the case and delivery
had to be arranged while | was away. On
delivery my son and son in law had to
assist the truck driver unload the three
packages that came. When | spoke to my
son in law he told me that 2 parcels had
arrived, | was expecting 3, however, after a
bit of probing it became obvious that the
transport company had loaded one
package precariously on top of another

Model Engineers’ Workshop



and it had been offloaded by the truck
driver this way, there were 3 packages
after all.

The packages were pushed into the
garage workshop and left for just under a
week till | arrived home (photos 1 and 2),
the anticipation was intense, | just couldn’t
wait to see what | had bought.

Unpacking

| arrived home and the next day | started
the job of unpacking and making sure
everything was there, this was no easy
task, as well as the mill | had ordered a
full tooling package and the duality lathe.
The packing was really good, all large
and heavy items were packed in wooden
crates and smaller less robust items

were also well wrapped in cardboard or
expanded foam packaging and packed in
wooden crates. It took me a day and a half
to break open everything and check that it
was all there.

Before the mill arrived | sold off my Tom
Senior Mill to make a bit of space but it
became obvious, even before | had
everything unpacked, that a lot more room
would be required to get the mill into the
workshop. The first thing that had to be
done was to take out part of a partition
wall between the workshop and bike
storage area of the garage and this was
about as far as | got before having to go
back offshore again.

Installation

My workshop is basically a 2 car garage
that is about 11 x 30 feet that is separated
into three sections, the machine shop
being in the middle. | had a bit of time to
think about how | could make some more
space but it was all going to take time.
First of all, | had to move one of my work
benches out of the machine shop and into
the hot work area at the far end of the
workshop. This was no easy task because
it was full of materials and gear that had
to be taken out of the storage cupboard
underneath it and it also had to be
shortened somewhat in order for it to fit.
This took up more time and before | knew
it | was back offshore again before it could
be done, however next time | came home |
managed to get it done.

This left, what | thought would be
enough space to get the mill into position
so with the aid of a 2-ton Engine crane and
a palette truck my son in law and myself
proceeded to lift the mill onto the stand.
This is not a task for the faint hearted, the
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4 inch channel and 500kg castors provide support for my manual mill ...

mill weighs 900 Ibs and the stand some
500 Ibs so it's not something you can
shove around easily. Do not attempt doing
this unless you buy, or beg for a loan of
the special spreader bar that can be
purchased for lifting the machine. It is
deliberately asymmetrical and designed to
balance the mill evenly when used with
the lifting eyes provided.

A word of Warning here, if you use an
engine crane like | did, you will have to
raise the stand high enough to enable the
legs of the crane to pass under it. We did
this using a 5ft pry bar, lifting the stand
and placing blocks of wood packing under
each corner of the stand until it was high
enough. The crane was used to lift the mill
onto the stand. Once done a palette truck
was placed underneath with sufficient
packing blocks on it to lift the whole mill/
stand up, remove some packing from
under the stand and lower it down on the
palette truck again until the mill/stand was
sitting on the slightly lower packing under
the stand, repeating this process a few
times finally had the stand/mill sitting on
Terra Firma (photo 3). The workshop was
like a bombsite by this time, | just couldn’t
believe how tight for space it was in there.

Despite the mess the workshop was in |
returned to work happy with my decision
to buy the mill. As part of the package |
bought some books and software. The
books | took offshore with me and | started
reading about CNC machining. One book
in particular that stood out it was called
Fundamentals of CNC machining by Peter
Schmidt. | read this book from cover to
cover. The editing of the book leaves a fair
bit to be desired with a lot of poor
grammar and sentences that leave you
scratching your head trying to understand
exactly what the author is trying to
convey. However, despite this, it is, in my
opinion the best of the three books that |
purchased by a long way. Even though |
had never come across G-Code before, by
the time | had finished reading the book |
had a reasonable understanding of G
Codes and the various other commands
used when producing a program for a
part. | couldn’t write a program but | had a
good idea when seeing one what the code
looked like and what each line of code
represented. This has proved invaluable
when editing g-codes to alter such things
as speeds and feeds and also various
other things such as work and tool offsets.
Definitely a book worth buying.

Another nice thing about Tormach
products is that manuals can be
downloaded so you can read all about the

Tormach CNC Mill ”
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At last, it’s in.

installation of the mill and any accessories
even before you purchase. This proved
invaluable because every time | went
offshore | was able to read the manual and
get into my head what would be required
to build the mill up and install such
accessories as the fourth axis rotary table,
the Duality lathe, Power draw bar etc.

On returning back from offshore it soon
became clear to me that | wouldn’t be able
to do anything in my workshop for a long
time, the mill took up so much room | was
virtually climbing over it to get to the far
end of the workshop and | couldn’t use
any of my other machines either. This was
compounded even further when | fitted the
chip tray, I'm glad | didn’t buy an
enclosure otherwise the situation would
have been worse.

| just couldn’t move in the place,
however | pressed on and slowly built up
the mill. In the meantime, | ordered the
ATC (Automatic Tool Changer) which
arrived some months after the mill, this
made things even worse in the workshop
because it needs a compressor to run it,
which takes up room. | think it was some
time round December of 2014 before |
eventually got the workshop back into
some kind of order again.

By this time, | had retired from working
offshore so | had a lot more time on my
hands and could concentrate on getting
the mill to work. | had also managed to
make some heavy duty trolleys for my
Warco Major Mil/Drill and the Warco BH
600 lathe (photos 4 and 5).
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Workshop prior

to re-arrangement.

A view down the opposite end of the workshop.

This made all the difference, | was able
to move the bigger pieces of machinery
about the workshop and find the best
position for them. By doing this | was
able to make a little more room for a
materials/tool storage cupboard and
bench on which to place the Duality lathe,
tool and cutter grinder and the bench
drill. I also put up a further 40 ft of
shelving around the walls of the
workshop. Made from inch plywood
these are designed to take a lot of weight
and | was able to store some heavier
pieces of equipment and motorcycle
parts on them thus freeing up more
room. At last | had arrived at a solution to
my space problems.

Photograph 6 shows the workshop prior
to re-arrangement to give more room. The
1927 Humber motor cycle had to be moved
into the workshop to enable the mill to be
built up. I had to be man handled over the
mill to get it back into the bike storage area.
The item in the wooden crate behind the
rear wheel of the motor cycle is the
Tormach 4th axis rotary table.

Photograph 7 is a view down the
workshop. The area to the rear is where |
carry out my hot work, the Tormach mill is
in the left foreground. The lathe and
manual mill have had trolleys fitted so that
they can be moved easily. New shelving
can be seen above the curtain doors which
in this view are gathered back against the
wall. On RHS of door is my cylindrical
grinder. This is more or less the finished
layout of my machine shop.
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Photograph 8 is a view from behind the
cylindrical grinder down the opposite end
of the workshop. The Tormach mill with
ATC can be seen on the right, on the left
the manual mill and lathe. The duality
lathe and 110 v transformer can be seen
on the new tool/material storage cupboard
top. The doors have still to be fitted to the
cupboards. The red article in front of the
lathe is a tool trolley. As you can see there
isn't too much room to walk between the
CNC mill & lathe, | always try to park the
CNC mill table with it as close to the
column as possible. The transformer and

= The Tormach

with almost all

of the bells and ™%
_whistles attached |
“including the ATC !

and machine vise.

A view down the worksh

’ -
The manual mill & lathe in final position.

V|

op.

compressor for the ATC & Power draw bar
now reside under the space between the
cupboard where the Duality lathe is and
the mill. Photograph 9 is the manual mill
& lathe in final position. Both have been
placed on trolleys to enable easy
movement

Tormach’s recommendation, when
building up the mill, is to build it up as a
standard mill, get it running and then, one
by one install any accessories in a set
order. By doing this it is easy to spot if any
problems have been caused by incorrectly
wiring things in.

Model Engineers’ Workshop
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Fourth axis 8 inch rotary table fitted
to mill table.

At this stage | had still not had the
machine running, however | had built it all
up and was ready for the first run of the
machine. | followed the manual to the
letter and with some trepidation hit the go
button and off it went, producing the first
part perfectly. | was absolutely delighted
that it had worked so well and there were
no problems. Next thing to do was to start
installing the accessories one by one. |
can’t remember which one | started with
but the list of accessories was fairly
extensive and all had to be wired in, the
odd board installed as well as a controller
for the 4th Axis.

| am a Luddite when it comes to electrical
wiring and electronics. Electricity to me is
something that makes smoke come out of
wires. As you can imagine | was somewhat
nervous about installing all of the
accessories, however | needn’t have been.

The instructions are easy and simple to
use, a bit like painting by numbers, read
them through a couple of times to make
sure things are clear to you, follow the
steps and you will get there. The manuals
are backed up by good clear pictures and
all of the wiring is clearly tagged with
letters and numbers at each end so it is
easy to trace wires.

| installed the following: Auto oiling
system, Duality lathe E stop button and
control cable socket, Power Draw Bar, 4th
Axis rotary table and remote USB socket
all of which functioned flawlessly right
from the first press of the button (photos
10 and 11). The Automatic Tool Changer
caused some problems when | tried to get
it to pick up tools, however Tormach gave
me some tips on what to do and they were
resolved quickly and | had the ATC up and
running within a few minutes of having
spoken to them.

The gear cover.

Cad Cam

| have heard that a lot of people don’t
realize that to run a CNC machine like
this you have to be able to program it. It
isn’t just a case of pressing a few buttons
and off you go, that only comes after you
have drawn the piece you want to make
in 3-D and produced the G-Code for the
machine to read, unless of course it is
simple 2D milling that can be carried out
using conversational programming.

If you have not had any experience of
using computers and drawing programs
you are in for a long steep learning curve.
| have used 2D drawing packages before
and had dabbled in 3D when | was
learning to use it but found it very
cumbersome. That was at least 10 years
ago and things have changed CAD
software is getting easier to use, there
are plenty out there and you will find a
one that suits you, like | did.

With the mill set up and all the bells and
whistles attached | was running out of
excuses for not putting it to good use,
however | still wasn’t ready. | had
struggled with 3D software. Trying to find
a drawing package that suited me and |
was comfortable with was not easy. | got
a good way into the first one | tried
before binning it in favour of Iron Cad.

Iron Cad, purchased through Tormach
was, | found, much more intuitive. | had
struggled with the first 3 D drawing
package, it took me something like three
weeks of hair pulling, steam coming from
my ears and lots of naughty words from
the surrounding area of the computer
before | was able to produce a 3D
drawing of the machine vice. With Iron
Cad | had produced a reasonable 3 D
drawing of a gear cover (photos 12 and
13) with scooped out interior and

Tormach CNC Mill ”

Inside the cover.

compound curved outer surface in one
evening. Buying Iron Cad was a good
move, | knew that | would be able (with
practice) to draw almost anything |
wanted.

| then had to get some G-code. For a
CAM Program | had chosen Sprut Cam,
this is a Russian developed program
available through Tormach at a discount
when buying a mill. For the money it
represents terrific value, it is much
cheaper than a lot of well known CAM
programs and is extremely powerful
offering full 4 axis capability. | had
difficulties but struggled along and
eventually produced a few part programs,
however | couldn’t figure out how to flip
the part, so probably like a lot of
beginners | wrote separate programs for
each side of my gear cover.

My first attempt at getting this part to
run was a steep learning curve, | could
not get the end mill for the first operation
to start where | wanted it to, | kept re
setting the X,Y & Z axis zero points until |
was happy that the mill would not collide
with anything. | set the machine running
and cut my first part in MDF. It was far
from right because | hadn’t noticed that |
had entered the wrong tool diameter at
the input stages. | changed the program
and re ran it again after a lot of messing
about with the zero points of axis. This
time | had success and the tool changer
functioned well with a great peck drill
cycle. | played about with this piece
trying to get both sides done but
eventually gave up with it unfinished and
lots of half sides in MDF, plastic and
Aluminium scattered about the
workshop.

To be continued...
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UVEX Ultra Comfort Safety Goggles

I've recently been trying out some UVEX
protective goggles from Axminster. These
are a step up from the usual ‘cheap and
cheerful’ ones, and they seem to be very
well thought out, as well as robust and
clearly able to offer excellent protection
with a class 1 polycarbonate lens that

is CE approved and to EN166 1B 349.
Although they have a close fitting design,
they are comfortable to wear over my
spectacles. The orange rubber seal around
the edges of the lens is softer and more
comfortable than cheaper goggles, and
provide a better seal.

A hidden advantage of the soft seal is
that the (wide) strap doesn’t need to be so
tight, which means | can wear them
pushed up onto my forehead for longer

New Tech Helps Out

Here’s a quick tip | received from from the
‘Bodger’s Lodge’: What do you do if you
want two 80 tooth HTD5 pulleys over a
weekend and no one is open or even stock
them as standard?You 3D print the pulleys
and cut the cheek plates out on your laser
cutter.

Jobs a good un’ - says John Stevenson.

]

Midlands Model
(] (] [] L)

Engineering Exhibition
Planning is underway for the 2016
Midlands Model Engineering Exhibition,
which will be held fromThursday 13th to
Sunday 16th October at the Warwickshire
Exhibition Centre, Leamington Spa.

Each year the event attracts over 11,000
visitors, is attended by specialist suppliers
and supported by many 40 clubs and
societies. In addition to over 1,000 superb
models on display, there is a lecture
programme and workshop demonstrations.

See www.midlandsmodelengineering.
co.uk or call 01926 614101 for full
competition details, further details of the
show or to book tickets.
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without developing a forehead like a
Klingon.

Ventilation slots are covered by
extensions of the lens, making it much
harder for small pieces of swarf to find
their way in.

The lenses are described as having uvex
'supervision extreme' technology meaning
the lens cannot steam up as well as being
chemical resistant, anti-scratch and offering
100% UV protection with all round vision.
What's not to like?

At £12.96 they may be a bit more
expensive, but they should last far longer
than cheap goggles and more importantly,
comfortable, non-fogging goggles are the
ones most likely to be used in the
workshop.

New Change Gears for Mini Lathes

Readers may be aware that Arc EuroTrade stock 63-tooth change gears for mini-
lathes, these allow metric/imperial conversion and | must lay claim to the credit for
promoting the idea in an MEW article several years ago.

Now, encouraged by work undertaken by Brian Wood, they have added a further
pair of custom gears with 25 and 75 teeth that facilitate the cutting of even more
screw thread pitches, notably ones that will mesh (as worms) with DP and module
gears.The gears are in aluminium alloy and although | haven’t done any
screwcutting with them, | have tried them on the lathe and they fit securely on the
gear stubs and keys and run freely and easily with the stock gears.

The gears will soon be available from arceurotrade.co.uk

Model Engineers’ Workshop



PRO
MACHINE
TOOLS LIMITED

€ warranty On ALL WABECO Machines

Tel: +44(0)1780 740956
Fax: +44(0)1780 740957

- Wabeco produce quality " Mill
rather than eastern quantity F1210E
CNC machines are offered with a variety %

of CNC control and software systems,
and still be used as manual machines.

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

e Z axis - 280 mm
* Speed - 140 to 3000rpm
° Power - 1.4 KW

Wabeco * Size - 900 x 610 x 960mm
* Weight - 101K
CNC Lathe CC-D6000OE ent &
* Centre Distance - *Size - 1215 x Wabeco Lathe D6000E
600mm 500 x 605mm

e Centre Distance - 600 mm

e Centre Height - 135mm

* Speed - 30 to 2300rpm

° Power - 1.4 KW

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

e Centre Height - 135mm  * Weight - 150Kg
* Speed - 30 to 2300rpm < NCCAD/
° Power - 1.4 KW NCCAD Pro

All lathes and mills are backed by an
extensive range of tools and accessories

Wabeco Lathe - gen:re 3i§tz:]r;ce 1-Orz)fmmm
* Centre Height - mm
D4000E * Speed - 30 to 2300rpm
! * Power - 1.4 KW

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

‘-O warranty!

Wabeco
CNC Mill
CC-F1410E ¢

e Table - 700 x 180mm

e Z axis - 280mm e Speed -
140 to 3000rpm

* Power - 1.4 KW

|-'-Eemnm|a 3
7 A— K;,m@

mm ] EMCO

Maschinenbau Hobbymaschinen

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

MORE MACHINES AND ACCESSORIES ON LINE

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

We regularly ship worldwide PRO Machine Tools Ltd.

PI tact us for stock levels and technical detail - -
ease contact us for stock levels and more technical detai 17 Station Road Business Park, Barnack,

All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW

www.emcomachinetools.co.uk | iceencomachinetools conk



ATailstock Centre Set

Peter Tucker’s rotating tailstock centre and variety of different shaped

adaptors can support a wide range of jobs from the tailstock.

Having been in the construction

industry most of my working

life and being somewhat of a
hoarder | now have a stock

of metal of questionable
provenance. After retirement

| purchased a lathe/mill
combination which | am learning
to use, turning the scrap into
‘useful’ items.

This article is about my
construction of a rotating
tailstock centre (photo 1 and fig
1) the main criterion is that it is
made from materials on hand,
and that the male and female
centres will, hopefully, fit any
size tube up to 4 inch galvanised
water pipe.

As my material stock has
been collected over years
(and most is of unknown
quality, and | am not from an
engineering background) | do
not expect anyone to exactly
copy my methods or approach,
however, hopefully they will be
of interest or use to readers. |
work in both imperial and metric
measurements, as most people
tend to be more metric than
imperial | will keep mainly to
this, however, when things come
as imperial | will give them in
this system.
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Rotating centre complete.

gli // Bearings
L
B | — —To -
5
L )
Rotating Centre Cross Section

Design

Early in my machining days | made a
simple rotating centre with two ball races
in the nose, this proved not to be rigid
enough so the new design incorporates
a taper roller bearing in the nose and a
stabilising ball bearing in the tail. Also |
wanted exchangeable male and female
tube centres so settled on MT1 as the
fitting for the nose pieces.

Dummy bearings or packers (photo 2)
were made from brass to fit in place of
the bearings to facilitate the turning of
the MT3 on the outer body and the
concentric boring of the MT1 in the inner
body. These packers are the same size as
the taper roller bearing and the same

diameter as the tail bearing. One of them
is the same width and bore the other is
10mm long with a concentric centre drill
in one end.

The main body (photo 3 and fig 2) is to
fit an MT3 tailstock with the thrust bearing
being a taper roller bearing ID 20mm, OD
42mm, width 16mm and a steadying
bearing OD 15mm, ID 10mm, width 4mm.
As the MT shaft was to be hollowed out |
wanted it to be reasonably strong so chose
a piece of vehicle axle and welded this to a
1 inch length of 2 inch diameter Bar (photo
4). | set the top slide over to cut tapers, and
it is best to set this up before starting work
on the body. The steps to machine the

Model Engineers’ Workshop



Rotating Centre

body were as follows: the 2 inch section
was held in the three jaw chuck; the other
end centre drilled and steadied with the
tailstock dead centre; the weld and shaft
were cleaned up. Next a fixed steady was
used to support the shaft while it was
drilled as deep as possible to 13mm. The
hole was bored to 15mm for a depth of
10mm (this needs to be an accurate fit on
the bearing), then a thin boring bar used to
hollow out the shaft from the 13mm
shoulder up as far as possible at a taper
parallel with the Morse taper. U s

The fixed steady was removed and the Brass dummy bearings. Main and inner bodies.
brass packer with the centre drilling
inserted in the shaft and the tailstock dead
centre bought up for support. Now the 22 81 =9
Morse taper was turned to size; the chuck ©
then removed and the body placed in the g e}
spindle taper. The outside of the main — / Q
bearing mounting was cleaned up and _ S
machined to size and the body centre i
drilled through and the recess for the taper -
roller bearing bored to size.

Inside the Morse taper shaft is now
bored out parallel with the exterior, this
will need either a left hand boring bar and
the spindle running in reverse, or the
boring bar inverted, either way the tool T
will be cutting on the side opposite the S
operator. The internal taper needs no v ) 10
great precision having only to clear the Weld
rotating centre body and leave enough

metal on the Morse taper. -
The inner (rotating) body is shown in Main Body

photo 3 and fig 3. This piece of metal's "
intended life was as a stub axle (photo 5) 18 0.75
but was never used as such, | obtained it
in a bucket of scrap. To form this part, the
mounting flange was cut away with a 13
band saw, then the stub axle was 2—-
mounted in the three jaw chuck by the
small threaded end and the following 8
processes were carried out: The base was 8 :
| i
i\

@50
@42
@33
@15/16in

\

\

\

\

\

\

\

\

\

\

\

\
@2
@15
@18

centre drilled and the tailstock centre was -
brought up for support, then the base was
faced up to the dead centre and turned
down to 41mm. Using a left-handed knife
tool the shank was turned down to fit the < +
taper roller bearing ID, this shaft was cut ) — I
to leave a two millimetre thick flange. The
inner body was now removed and
re-chucked on the flange with the step \

@41
©12.06
\
\
|
@20
\
\
\
\
\
\
\
\
|
/ |
\
1
@10

jaws to ensure the axis of the work ran ! m
true, this was checked with the dial test
indicator on the newly turned shank. The Inner Body

end was now centre drilled and the tail
stock centre brought up for support. The
shank was turned down to 10mm
diameter, an accurate fit for the small
bearing ID, from the end to 100mm from
the flange. The shank was turned to a
taper parallel to the Morse taper, starting
at the shoulder to the 10mm shaft, where
it has a diameter of 12mm, finishing
13mm from the flange. The 10mm shaft
was now screw cut 1.25mm pitch leaving
five millimetres plain.

Now is a good time to check the two
bodies together for taper clearance and
adjust if necessary. The clearance was
okay, so a fixed steady was secured at the
10mm shaft position and the tailstock
removed. The inner body was machined to
length and a four millimetre hole was
drilled 50mm up the axis. The inner body
was removed from the lathe and
assembled with the main body using the
dummy bearings. | super glued the larger
of these to hold the inner body while
forming the female MT1.

Stub axle used as material for inner body. >
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MT3 tapers, upper to make the M
lower for the MT1/MT3 adapter.

More tapers

With the top slide set to the MT3 half
angle | cut two more tapers (photo 6) one
was on a short off cut of soft mild steel

to make an MT3 to MT1 adapter to be
used when forming the interchangeable
nosepieces. This soft MT3 was drilled
axially to about half its length from the
small end with a 4mm bit for an ejector
pin to remove the MT1s.The other was on
a longer scrap of high carbon steel which
was to form a MT1 drill.

The back bearing washer, nut, and
spanner are shown in figs 4 and 5. The
washer is a straightforward turning job, as
are the nut and spanner with the
exception of the pins in the spanner and
holes in the nut. | wanted the washer to be
better than plain mild steel so | used a
piece of high tensile concrete reinforcing
bar. This material is not very high tensile

(@3/64in spring steel

M10 thread

Mat'l: Steel

Rear Bearing Nut And Spanner

29

but stronger than mild. This was chucked
in the lathe, turned down to 14mm drilled
and tapped M10 x 1.25. Two millimetres of
the thread were drilled out to 10mm
diameter, the washer shape was then
formed and parted off. The nut and
spanner now had to be formed. | found a
spring salvaged from a dismantled printer
(photo 7) the straight portions of the
spring were ideal for the purpose at %
inch diameter. A rotary tool mounted on
the tool post was used to drill three holes
through the nut and into what would be
the spanner (photo 8). Indexing was with
a piece of wood between the chuck jaw
and the lathe bed (photo 9) with a weight
hanging off the chuck to keep pressure on

Spring from printer.

70 www.model-engineer.co.uk

Drilling spanner holes in the back bearing nut.

—=—0.4
@14 T

Rear Bearing Washer
Mat'l: Steel

the wood indexer. The only hiccup was
having to make a % inch collet for the
rotary tool. The nut shape was formed and
parted off and after cleaning up the
spanner pin holes were enlarged to
1.5mm for clearance. The spanner was
now drilled 10mm, knurled, the pins fitted
and cut to length with the rotary tool in
the tool post fitted with a friction blade.
The spanner was now parted off and
cleaned up.

Indexing the back bearing nut using a piece of wood between

the chuck jaws and lathe bed, the chuck key is slung with a
weighted strap keeping pressure on the stick (the lathe motor was
immobilised for this operation).

Model Engineers’ Workshop



Rotating Centre

extremely tough, and very difficult to
bend, | consider it to be super high tensile.
This steel did not turn well leaving a rough
striated finish, so to achieve a reasonable
surface | mounted my rotary tool in the
tool post and, with a grind stone fitted,
used it as a cylindrical grinder to smooth
the tapers. Considering the sizes of pieces
of steel available in my scrap boxes

and the range of sizes of material to be
turned, | found | needed to make 10 MT1
tapers to accommodate all the male and
female centres | wanted. The MT1 shanks
were tested, and adjusted, to ensure they

L i fitted the adapter to the same depth so
MT1 drill. there would be no complications with the
ejector pin. The MT1/MT3 adapter was
fitted in the lathe spindle and the two

] L]
An MT1 drill MT1 shanks fOI‘ nose pieces shortest MT1 shanks were selected one
Photograph 10 shows an MT1 drill. With the top slide set over to form the drill was pointed at 60 degrees, the other was
Not having an MT1 taper to work from | | also made MT1s for the interchangeable drilled with a slocum centre bit to form a
placed a straight bar between centres on nose pieces, as these have a small cross female centre suitable for pointed shafts.
the lathe and, using the clock indicator, section | wanted a stiff material so used The other eight were set aside to be later
set the top slide over to 58 thousands scraps of rapid tie bar. For those who welded into the male and female centres |
of an inch in 54mm, this being as near do not know it rapid tie bar is a form was about to form.
as | can calculate the angle of the taper. of threaded rod used to hold concrete
With the top slide set | turned the ‘drill’to ~ formwork in place, rapid tie bar is

MT1. The next challenge was to hold and
index the tool while forming the cutting
flutes, to facilitate this | made a square
box (photo 11) which surrounded the
MT3 shank with centre pins top and
bottom to hold the tool in place and
poured molten zinc die cast alloy around
the MT3. When the alloy cooled and the
box was removed it was a simple matter
to clamp and index the tool against a
fence on the mill. With four flutes cut,
clamping in a V block on the mill (photo
12) facilitated cutting another four. The
die cast was now carefully melted off
and saved. | tend to use this for my jigs,
it melts easily, machines beautifully, and
you can even re-melt the swarf. A small
relief was hand filed on the cutting edges
and then the business end of the drill was
hardened and the cutting facets honed.

Having formed the MT1 drill it was time
to finish the MT3/MT1 adaptor and drill
the MT1 socket in the inner body. The
soft steel MT3 | had prepared was
mounted in the lathe spindle and drilled
65mm deep with a ?Ys4 inch bit to match
the plain nose of the MT1 drill. As my
MT1 drill more closely resembles a
reamer than a drill | thought it prudent to
remove as much metal as possible before
forming the taper so | started with a
stepped hole using these drills: % inch to
a depth of 47mm; % inch to a depth of
39mm; %2 inch to a depth of 31Tmm; 7
inch to a depth of 23mm; %is inch to a
depth of 15mm; and ?%a inch to a depth of
8mm. The reaming of the taper was done
slowly and with plenty of oil but not
without incident - the drill and work
locked together on more than one
occasion and had to be knocked apart
with a pin through the adaptor. Next the
inner and outer bodies were assembled
using the brass dummy bearings, a
couple of drops of super glue were used
on the large piece of brass to ensure the
inner body rotated with the outer body.
This was mounted in the lathe and drilled
the same as the adaptor. The body was
then disassembled with the aid of a little
heat to soften the super glue. The adapter
was now fitted with a spring loaded pin
to eject the 1 Morse tapers.

Milling cutting facets in MT1 drill.
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NEW ADDITION TO PRODUCT RANGE  VISIT OUR WEBSITE FOR FULL

» 1130GV Variable Speed Lathe PRODUCT RANGE n TL L www.tOOICO.CO. u k
P

* 2 Axis DRO available

Som i 41130 GV Lathe S ¢ YABIABLE SPEED MILLS Unit 4, Ebley Industrial Park,
P = + 280mm swing Iy g [ ;’;glﬂ frlb"l“T Westward Road, Stroud, Glos GL5 4SP
= A+ 700mm bc e iRy aae st 4 mill ct 13 M5 Mot
- BT, Power cross feed } SR® vm3ov x mT Gysc-4 xfoe from Jos Stonwel
* Spindle bore 38mm 700mm Table Tel: 01453 767584
gy * Fully equipped btk bl Email: sales@toolco.co.uk
. [ = -’,‘1" « Optianal 2 Axis DRO View our full range of machines and
e power feed 5 “y__ available equipment at our Stroud Showroom

available J_f ‘:]1

* Now with 38mm spindle bore Phone for opening times before travelling

THINKING OF SELLING YoUR LATHE [~ Tol T oL ETR Tl
MILL OR COMPLETE WORKSHOP? (i e |

Cowells Small Machine Tool Ltd.

Conull Srmall Machin Tasks Lnd.
Tandring Rosd, Litls Renley, Calchabter CO7 RSH Fasax England
TulFax +84 [0}1206 351 792 s-mail sulwsfomwelliomm

WWW, lis. : r 80mm X 800mm |
Mmuh:iurnolhin::::smsﬂcomMm1ﬂli.- ) | d tth dl d i k ' i mmi;“' )I‘no“\m[
resla oirsslrption Home workshops cleared for LG I [ n b |

milling mochines, plus comprehensive accessory ron : : - ¥=390mm :
™k ey o e oocrr professional no fuss manner? Contact | | M= R

5 y | PLEASE RING FOR FREE Compatible with Mach3  ©

David Anchell Quilstar (Nottigham), | oowonrmemauines owlbamimncs "
(01159206123 07779432060

Tel: (01269) 844744 or |
Order Online :

. www.routoutcnc.com |

01205 480 666

Cap. Csk. Button. Grub. Shoulder
METRIC. BA. BSF. BSW. UNF. UNC
Hexagonal & Slotted Screws Nuts & Washers.
Dowel & Spring Pins. HSS Taps & Dirills. Draper Tools.

NO MINIMUM ORDER * PROMPT SERVICE
Spepial Offer »++ Workshop Discount Pack ++*

socket, hex, and slotted screws

R
S i . Sodis 0 ey
I would now like to spend more time with my familj Seric Catalogue value of pack i over £50.00 %, XF:-"; ;’f’r A 3
interested in purchasing this lifestyle occupation geniai a-modestincom: E“3%";,:}232,:2'5{51'2222},4%3'"?5;"?,25:&‘: Y 't / ,;‘, “5
. -+ 4 > useful stock of screws in your workshop! LY e
in glorious East Devon, then please email or write to meft [ LB | i ot b sappit Rt Gartes \.g‘gs;';» g eiwoo [Iwn

David Fouracre, The Tool Box I.iﬂﬂt[.-. www.emkaysupplies.co.uk =5 LI E -

) . = mai: emkaysupplies@talktalk.net ‘

Umborne Bridge, Colyton, Devon EX24 6LU « e: info@thetoolbox.org.uk ey

ALL STEAM LOCOS WANTED

Anvy age, size or condition - any distance, any time.

,FREE VALUATIONS - with no obligation

VALUATIONS FOR INSURANCE

VALUATIONS FOR PROBATE - including
i advice for executors on family division,
= delivering models to beneficiaries, etc.

CASH PAYMENT - on collection.
WORKSHOPS BOUGHT AND CLEARED

With 50 years steam experience from driving BR Full Size locos down to
miniature locos, I guarantee to offer a professional, reliable and friendly
service, please don’t hesitate to telephone me-

Graham Jones M.Sc. 0121 358 4320
www.antiquesteam.com
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Al advertisements  will be inserted in the first available issue.
There are no reimbursement for cancellations. All advertisement must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements
by people who sell goods in the course of business to make that fact clear.
Consequently all trade ads in Model Engineers’ Workshop carry this ‘T' symbol

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used' machines and accessories, valuations,
pre purchase inspection of third party machines plus general advice and information,
For an onfine stockfist plus details of services available please
go to my website or contact David Anchell direct.

www.quillstar.co.uk
Telephone: 0115 9206123 ¢  Mobile: 07779432060

§ TAPS & DIES

i Excellent Quality manufactured-supplied

~ M-MACHINE .

7 =fla
= Unﬂﬁ Forge Way | Cléveland Trading Estate = [T h
~Darington, Co. Durham. DL1 2P =

T LB
Hetals]lfor Model Makers Briish-box HQS laps dies cuts stainless
Cnnmt us fmCopper Brass, Aluminium,

ME5(33pcs) ME4 (30pcs) BA3(35pcs) has
=—#Steel, Phnsphor Bronxe, efc.

all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO

PHONE & FJU( 01325 381300

e-rnaﬁ sales@m-machine.co.uk

445 West Green Rd, London N15 3PL
Wikw.m-machine-metals.co.uk

Tel: 020 8888 1865 Fax: 020 5888 4613
www.tapdie.com & www.tap-die.com

R foluljolulilICINICIFS

3 Axis CNC Kit
Whether you anz building your own CNC Machina/
canverting an existing machine of you have simply
bought  kit, we can help | The Routout NG softwara
mdwmmmummmmmm
new addition to the workshop from your PC with sase.
% Three 2.5 Amp Microstepping

Stapper Motor Drive Boards
4 Easy LPT Breakout Board
“ Free Routout - Linux EMC CD

MPC

Metal Procurement Company

Stockists of Carbon, Alloy, Tool, Duplex
and Stainless Steels, Metals & Plastics
Dia, Sg, Hex, Flats, Sections, Sheet & Blacks.
From 1mm - 250 mm Section, cut to size,
We also buy unwanted fools & machinery

{Or add mach 3TNC for E111.55) Unit1. 4, Lyme Street, Rotherham S60 1EH

www.metalsprocurement.co.uk
Tel: 01709 306127 Fax: 01709 306128

W cam NMW-
Only £91 Ing VAT  Bow Sterps Malor G,
I Tak: (01269) B44744 or wimnﬁbn
|Drdur Dnline www.routortcnc.com

mg(c:i%ls

www.maccmodels.co.uk

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

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

April 2016

MODEL ENGINEERS'

WESTERN STEAM
Model Engineers

Founder Member Assi of Copper Bolker Manufocturers (ME)

COPPER BUII ERS

CONVERTFRE

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

transwave@powercapacitors.co.uk

www.transwaveconverters.co.uk

CONVERTERS MADE IN BRITAIM SINCE 1984,
- WARRANTY ON ALL CONVERTER
PRODUCTS; BS EN 9001:2008 QUALITY
ASSURED MANUFACTURING ENVIRONMENT;
CE MARKED PRODUCTS COMPLIANT WITH
EMC REGULATIONS, THE LOW VOLTAGE
DIRECTIVE and BS EM 150 61000-3-2:20086.

Tb advertlse

dunca‘fr ar. __‘,strong@_ yt:memed:a co

BCA MKIII Universal Jig
Borer & Milling Machines
(Choice of 3)

o [Excellent condition & may be inspected under power.
© Mounted on bespoke Machine Cabinets.

o All with 2 Axis inch/metric ~ * All with Spindle &
DRO Systems. Table equipment.

For more information, individval photo or fa.insperr
ring us, TENIGA - NOW! « Tl 01425 622567

Tel: +44 (0)1425 622567 © Email: tengamachinetools.com

www.tengamachinetools.eng@homeuser.net
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making things possible

Remap is a charity
that helps children
and adults with
disabilities to achieve
greater independence
and enjoyment of
life’s opportunities.

Our volunteers make
special one-off pieces
of equipment and
everything we do

is given free to our
clients.




ANDWORKSHOP MACHINER
Genuine Used Machines & Tooling | .

i 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
=*+ Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311 e
www.homeandworkshop.co.uk « sales@homeandworkshop.co.uk

Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-Ipm @A)
10 minutes from M25 Junctton 3 and South Clrcular -A205 j

7 .Myford Super 7B + stand °
< (h ar bed)

= BCA MKT11
+ lots of tooling

ground compoy

1 &S 540P
surface
grinder

Meddlngs D.r'iilru d

£3250 } 5500 4000rpm

- P L,
xr F%epluies Wm& %

Eagle'Model 3 '® ,

ysurfoce grmiler

Trolley wheels '_., e from
eavy duty) sets of four £75

.

Trolleys

: MYFORD
v ~ 55| GENUINE
" arbor press PARTS
8" x 151" helght Ru"n’"g ou,’

fast!

(ol
Tr:?ﬁ)} leéﬁ—ﬁ'ﬁy £425 e

Cbeck the wgb

< cesier 1
= pstan attachment

A Mltrome’lers
0-16" /

] Angle fplutes+ Essex precisio
surface pluies n_ .
g ~various!

‘,I:-..'__.'\'
; PreuswrrSmkrSEmfn machine
1 R from NewZeuland £170

i Tripus (German) _' ¥y : "~ BRLmover |
! N LA e i JC =L on/off switth ik ey s grl_l:ﬂmg
PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LISTR": W £ : Harrison M300 lathe £3950

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

‘Myford Super 7B° & "Super 7 large bore’
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CHESTER Nt
\T TOROTLE

Machine tools
Visit us at the 36th Carole
Nash International Classic

! -.] .

T Orderline: 01244 531631 MotorCycle Show
Delivery only £50, whether you order 1 or 3 machines* Saturday 23" April to Sunday 24" April
Delivery for tooling and accessories is FREE* @ Staffordshire County Showground
*Valid for orders between 25/3/16 and 21/4/16 inclusive, to standard UK mainland addresses only ST18 0BD

(excluding Scotland, Ireland, N. Ireland and Channel Islands). All prices include VAT.

Stand Included

& D13 Drilling Machine

" DB7VS Lathe Crusader Lathe Deluxe

13mm Drilling Capacity

300mm Between Centres 810mm Between Centres i 0.25kW Motor
180mm Swing Over Bed 300mm Swing Over Bed 600-2500rpm Spindle Speed
£699 £2,999 £92

Super Lux Mill Champion 16VS Mill H110 Band Saw

25mm Millling Capacity 16mm Millling Capacity Horizontal Band Saw

o 240x820mm Table Size 500x140mm Table Size 85x85mm Rectangle Capacity @ 90°

R8 Spindle Taper 90mm Round Capacity @ 90°

- MT2 Spindle Taper

£1,997 £599 0.4kW Motor
£299
Stand Included
Milling Collet Set 4 Jaw Independant Chucks 5pc Indexable Lathe Tool Sets
Model Stock Code . Stock ] Stock
MT2 Metric  003-101 Size  Code  Price Shank Code  Price
MT3 Metric  003-102 80mm 011-101  £60 8mm  031-521 £43
MT2 Imperial  003-104 100mm OEOZESER - 10mm 031-522  £45

MT3 Imperial 003-105 125mm TN

160mm 011-104 £127 A 7
£90 -ﬁﬁ Wﬁﬁ ﬁ;{ﬁ .

Boring Tool Sets 10pc Parallel Set 4" Hobby Tilting Vice

12mm 031-523  £58
/24 031-503  £58

stock Stock Code Stock Code
Taper Code  Conn. Tapping Diameter Tool Size 081-730 062-127
MT2  001-400 1 1/2"x18TPI M10 50mm {1724 i
MT3  001-401 1 1/2"x18TPI M12 50mm {1/24
R8 001-402 1 1/2"x18TPI 7/16" 50mm /23

£70 ‘%. ﬁH”
N =

. most competitive prices in the UK!"

Chester Machine Tools, Clwyd Close

www.chesterhobbystore.com
sales@chesterhobbystore.com e, o 52



