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Bench Dirill ”

A Perfect Bench Drill?

Ray Griffin sets out the case in favour of his Cincinatti bench drill

temptation; a friend was clearing out

his garage and asked if | would like a
bench drill hidden in the shadows. He
said that it was a good make but missing
the motor and motor pulley. It fitted into
the boot of the car and was soon on my
drive, photo 1. Included with the drill
was a Morse taper drill set, comprising

I should be stronger but could not resist

I

Dri/, gifted frm a friend

August/September 2020

5 to 14mm inclusive in 0.5 increments
with No1 tapers, 14.5 to 20mm in 0.5
increments, and 21, 22 and 23mm in Tmm
increments all Morse No2, also 24 and
25mm with No 3 Morse.

Although it looked grubby, the
machine appeared solidly built with no
damage. The makers plate indicated
that it was a Cincinnati Milacron type

MT. Internet searches suggest that the
motor was probably a 0.55kW dual
voltage by Leroy-Somer. A plate listing
speeds indicated eight choices from
330- 6000 rpm: though this was useless
information, as the motor and its pulley
were missing. Before spending money or
time on the machine it seemed sensible
to decide whether it would be useful

to me, and whether | had room for it in
my workshop. | don't know how other
people put together their collections of
tools. Possibly, some start with a plan
and work to that end. | seem to have
assembled a set of machines on an
eclectic basis. Things have come along
over the years that seemed good at the
time, were a bargain, or | was attracted
to them because they were a joy to

the eye. My workshop measures 3.5 by
5.5 metres and feels crowded as it is,

so a review of drilling facilities seemed
sensible. Did | really need another
machine to drill holes? For some years,
the mainstay has been a Boxford bench
drill, photo 2. This is a well-made,
capable machine, with spindle speeds
of 620, 1100, 1840 and 3240. The chuck
accepts drills from 32" to %". There is a
very useful working distance of 340mm
between the drill chuck and base. A
downside of this machine is the number
1 Morse taper in the spindle. | can only

Boxford bench drill



Aciera high speed drill

use a drill chuck fitted with a No. 1 Morse

arbor, or drills with No shanks, in the
Boxford. | recall published comments
suggesting that the No. 1 arbor lacks
rigidity with large drills. | also have an
Aciera sensitive drilling machine, photo
3. Itis superbly engineered, heavy and
solidly built; with a drill chuck that
accommodates drills from Omm to 4mm.
There are two speed ranges offering
10,000, 6,500, 4,800, 3,800, 2,000

and 1,100 rpm, driven by a large three
phase motor. Down feed is actuated

by the pressure of one finger on a lever
on the side of the machine. A superb
device for drilling very small holes. To
be honest, | have never had a job that
required this level of sensitivity. So, it
has always occupied space on the bench
“for a job in the future”. Then there

are the two milling machines, which of
course can be used for drilling holes.
The first is an EMCO FB2 with its No. 2
Morse taper in the spindle. A fabulous
little machine that is accurate and
versatile. Drills can be held in an ER 25
collet chuck or a conventional drill chuck
mounted on a No. 2 Morse taper arbour.
| have reservations about using this
machine for large drills; | somehow feel
that large drills would be out of place
on this small precision mill. My other
mill is a Major HSU1. This is a heavy,
versatile and accurate machine; built by
Haighton in Burnley, UK in the 1950s.
Equipped with a 2hp three phase motor,
it is great for horizontal and vertical
milling operations, but has limited use
for drilling. The short distance between
the quill and the table only allows small
drills to be used. With an ER32 collet
chuck, and a 6mm drill, there is only

10 www.model-engineer.co.uk
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15mm to the top of the vice, photo 4.

The distance to the table is 75mm. | have

a 200DA collet chuck which gives a bit
more head room, photo 5, however
there is still only 25mm between the tip
of a 6mm drill and the top of the vice

or 85mm to the surface of the table. As
can be seen from photo 6, conventional
chucks mounted on the Int 30 arbours
used on this mill are unworkable. Large
diameter drills of normal length are too
long. It is possible to turn the vertical
milling head through 90° giving greater
distance between the quill and work
bolted to the table but returning the
head to a truly vertical milling position
is time consuming. It is also possible

to use my Myford Super 7 Connoisseur
for drilling operations, but it lacks the

flexibility of a dedicated drilling machine.

Following my review, | convinced myself
that there was a place for the Cincinnati.
| cleaned the machine, removed old
wires and set it up on a bench. The first
thing to do was to test the spindle and
bearings. The pad to mount the motor

is substantial. photo 7, and includes a
rack and pinion to adjust tension of the
belt. I had an old single-phase motor,
rated at %5 HP and operating at 1425
rpm and decided to use this for a test
under power. Holes in the foot mount
did not match the bolting holes the
mount provided, so | took a piece of

Poor working distance on Haighton mill using ER32 collets

e

Slight improvement using DA200 collets

%" thick aluminium plate and drilled
holes to match the mounting plate and
the motor. The motor was soon bolted
in place with a 34" pulley attached to
the spindle. The original stepped pulley
remained on the spindle of the drill and
was pressed into service, as | could not
see how to remove it. | had a choice of
four diameters 734", 7Y, 638" and 5%”
measured on the outer diameter of the

Model Engineers’ Workshop



A section V belt pulley. | could not find
an appropriate V belt in my collection
so purchased a length of link belting. |
had used this in the past on my milling
machine, but for that chose the more
expensive fibre-based product, which
proved very satisfactory. For testing the
drill, I used a cheaper plastic-based belt.
It was satisfactory for that purpose but
must be replaced with a V belt when
the final length is decided. The plastic
belt did not slip under load but was very
noisy. | decided to use the 635" pulley
coupled with the motor pulley. The
motor was switched on; the drive shaft
rotated smoothly, and the down feed
mechanism functioned perfectly. It was
time to think about a new motor. As
the original motor pulley was missing,

| decided to use a single pulley and a
variable speed motor. My lathe has a
three-phase motor connected to single
phase supply through an inverter. This
has been a joy to use and provides a
good range of speeds with no apparent

(to me) reduction in power at the lowest

speed setting. Where to purchase the
motor and inverter? | have seen queries
on the Model Engineer website from
people that have obtained motors

and controls from eBay style sources.
Questions seem based on complexities
of matching motors, inverters and
controls supplied with unintelligible

August/September 2020

Hopeless using drill chuck

instructions. It seemed to me more
straightforward to buy a package of all
components and competent instructions,
from a clearly identifiable source.
Perhaps this is a more expensive way
of doing it, but | would get something
that worked with guarantees of
quality. | chose one of the suppliers
that advertise regularly in magazines
for model engineers. | made the phone
call and received clear advice on the
size of motor and accessories. This was
available as a package which | paid for
and it duly arrived in a substantial box.

| wired the pieces together as test set
up on the bench, to check that I had the
wires in correct positions, photo 8. The
motor turned silently at all setting of

Test of connections on inverter

Bench Dirill ”

Motor mount on Cincinnati drill

the speed controller. So, on to fitting
to the drill. This was straightforward,

| took a piece of aluminium plate ¥4"
thick and cut it to a size that would
bolt to the motor plate on the drill and
accept the foot mounting of the motor.
Positions for mounting holes were
found so that the spindle of the motor
projected sufficiently into the shielded
space for pulleys and the belt. This was
almost the hardest part of the job as
the motor is heavy and needed to be
held in position. | did it by supporting
the motor on blocks of wood. Once the
position was established, the positions
for holes were marked. | needed to drill
and tap the holes with 6mm threads to
hold the motor as there was insufficient

"l N

Three /;hase motor ﬁttéd to drill

il
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Good curls of steel svvarf

-

uél:ng /arge drill

space between the aluminium plate
and plate on the drill to use nuts and
spanners. Photograph 9 shows the
motor in place. Everything was bolted
up and the 3%" pulley with its steel
key fitted in place, in line with the
63" pulley. The inverter and hand
control were placed in convenient
positions. The length of link belting
was adjusted, giving mid travel on
the belt tensioning arrangement. The

',

Testing Tmm drill

motor was switched on and proved
satisfactory at highest and lowest
settings of the speed controller. Using
an old Record mechanical revolution
counter, speeds were recorded as
follows, lowest power 75rpm, 50%
power 408rpm and full power 910rpm.
It is hard to be precise on correct speeds
to use for drilling. | compiled a chart,
Table 1, from four sources, and some
variation in recommendation is clear. |

Using the Boxtford to drill my 1" Minnie boiler

decided to use the speeds available on
my modified Cincinnati and see what
happened; drilling into a piece of mild
steel %" thick, using drills from 1mm
diameter at 910rpm to 23mm diameter
at 75rpm. These speeds were well
below recommendations in the chart.
Drills cut into the metal easily; with
larger drills producing long spirals of
swarf, photo 10. | drill a small pilot hole
before using larger sizes. The Tmm drill,

Table 1 Comparison of recommended speeds for drilling metal

Source |Metal Drill diameter 1/8" Drill diameter 5/16" Drill diameter 1/2" Drill diameter 7/8"
rpm rpm rpm rpm

A Aluminium 9170 3660 2287 1307

B Aluminium as fast as possible 25850 1850 1050

¢ Aluminium as fast as possible 2950(8.5mm) 1850(12.5mm) 1050(22mm)

D Aluminium 3000 2500 1500 1000

A Brass 9170 3660 2287 1307

B Brass 4500 1800 1140 650

C Brass 3400(4mm) 1800(8.5mm) 1140(12.5mm) 650(22mm)

D Brass 3000 1200 750 400

A Steel 3056 1222 764 436

B Steel 3100 1220 760 430

[ Steel 1700(4mm) 1220(8.5mm) 760(12.5mm) 430{22mm)

D Steel 3000 1000 600 350

NOTES

A= Machinery's Handbook 15th Edition 1955

B=The Model Engineer's Handbook, Tubal Cain, 3rd Edition, 1996

C=Drills, taps and dies, Tubal Cain, Workshop Practice Series No 12, 2002

D= Wood Magazines drill press speed chart, Model Engineer's Workshop Forum Dec 2018

Perhaps not surprising that recommended speeds in B and C are mostly the same, as they are from the same author

In my warkshop, as fast as possible = 10,000rpm

12 www.model-engineer.co.uk
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photo 11, went through smoothly and
appeared to look good. However, | was
deceived by appearances. The drill was
removed from the chuck and tapped
through the hole to check the path.

To my horror, the exit hole deviated
0.6mm from the entry. A check of the
larger drills showed that entries and
exits were in line. What was happening
with the 1mm drill? My conclusion was
that at 910rpm, the top speed of the
Cincinnati was too slow, and drill was
not cutting fast enough for the down
feed pressure, which forced the drill to
deviate. | tested this using the same
drill and steel block in the Aciera high
speed drill at 10,000rpm. There is little
chance of exerting too much pressure
with this machine. Light pressure from
one finger is applied on a short lever.
There is not a rack coupled to a long
lever on the down feed. The drill passed
through the test block smoothly. A
final test using the entry and exit

Bench Drill ”

offload the Aciera and Boxford? Well,
I've already shown that the Aciera will
be required for using very small drills.
Whilst this article was in preparation,
the Boxford made its presence felt. |
needed to drill some holes in the boiler
of my 1" Minnie traction engine model,
to attach the cylinder block. The drilling
process needed a fine level of control
to ensure that the drill did not pass
through the outer layer of the boiler
and damage the boiler tubes beneath.
Also, the Minnie boiler is a large clumsy
structure to accommodate, as can be
seen from the photograph, photo

12. Then another job arose; requiring

a large gap between the drill and

base. Some time ago, | fitted a DRO
system to my Myford Connoisseur
Super 7 Lathe. The magnetic strip for
the cross-slide travel was mounted

on aluminium section bolted in place
using the Tee slots on the right-hand
edge of the cross slide. At the Midlands

holes demonstrated that there was

no deviation from the proper track.

My conclusion was that the Cincinnati
drilled holes accurately down to %s";
smaller than that, higher speeds are
required. | think that the Cincinnati will
be satisfactory using drills below V16"
on thinner metal, as the drill has little
opportunity to wander.

The Cincinnati has now taken over
as my mainstay for drilling. There is a
quiet hum from the motor, even when
running at full speed. Since changing
the cheap plastic link belt for a standard

MODEL

ENGINEER

® Grasshopper
Stewart Hart builds a model of
a ‘grasshopper’ engine, used
originally for hauling minerals
up an incline at an alkaline
works.

Model Engineering Exhibition in 2018
| saw an improved version of this,
which required a slot to be cut in the
underside of the cross slide and a
bracket fixed to the rear of the cross
slide. The Boxford accommodated it
easily as seen in photo 13. The title
of this article poses a question and
the answer for me is that none of
my drilling machines makes any of
the others redundant. | wish a single
replacement could be found for the
three of them. n

f.\ »

The Boxford used to drill th—e Myford cross.s/}de

rubber belt, the machine is smooth and
quiet at all speeds. Was it worth the
effort and cost? Well, for the cost of
the motor, inverter and control box, |
could probably have purchased a new
machine. But few would compete with
the rigidity and effortless capacity of
the Cincinnati. The answer is a most
definite yes. | can now, readily, drill
holes up to 23mm diameter. Will |

NEXT ISSUE

@ Crank Axle
Graham Langer explains how
the A1 Steam Locomotive
Trust approached the design
of the crank axle for the new-

build P2 locomotive Prince of
Wales.

Content may be subject to change.

ON SALE 28 AUGUST 2020




Readers’ Tips | |

Readers’ Tips iz
Bandsaw Blade Setting Aid .7, .

WINNERy

Scrap aluminium
bar drilled and
tapped M5

| Short bit of
| bar, driled M5 |
| clearance :

A bit less than
blade width

This month our lucky winner of £30 in Chester gift vouchers is Gary Wooding who had to deal with setting up a
misbehaving bandsaw.

I've got a very standard 6x4 horizontal bandsaw and have had lots of problems with it shedding it's bi-metal blade.

I've spent a long time with a set-square trying to align the blade vertically, and thought I'd managed it when 100mm deep cuts
in 10mm thick metal were fine and beautifully square, But when | had to cut an 80x80mm chunk, the blade came off after a depth
of 30mm. The blade ‘looked’ fine and unworn, but after putting it back to continue the cut, it was obvious that the bottom of the
cut was not in line with the top, but I'd already checked the blade with a set-square!

I made up the little gizmo shown in the photo. It's just a bit of scrap aluminium bar, approximately 1/8"x1"x7”, with another 1’
bit of the same bar bolted to one end with an M5 screw and wing-nut. The long bar is threaded so that the screw is captive. The
position of the screw allows the gizmo to clamp the blade without touching the teeth.

When clamping the gizmo to the blade at the extremities of the cutting space, it's very easy to check alignment accurately with
the set-square. One end was accurate, but the other was out by about 1 or 2 degrees - too small to see with the set-square alone
against the blade. After re-adjusting the blade, | was able to cut the big lump without shedding the blade.

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

Please note that the first prize of Chester Vouchers is only available to UK readers. You can make multiple entries, but we reserve the right
not to award repeat prizes to the same person in order to encourage new entrants. All prizes are at the discretion of the Editor.
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Contact 17D :

Wheels, Axles and Bogies e e

Tel: 01629 825070 or 07780 956423

in 5" and 7%" gauge

7" g. 8 Spoke

garhro;vfgaugz - Wagon Wheels |
Is“e ace wheels: 4 5/8" dia. on tread ||
7" gauge: £2980ea

6" dia. on tread £22 .85 ea _
5%" dia. on tread £18.30 ea |

7%" Narrow gauge e ¢
Wheels, axles, 7Ys" Heavy Duty, double sprun
sprockets & bearings % wNart:::w Gauge goglg

RIF. 00 vt Un-braked: £295.00 ea
Standard gauge N Vac Braked: £365.00 ea
Plain disc wheels 5" gauge GL5 profiled ;
= 3 Hole Disc wagon o
7Ys" gauge: wheellaxle sets {8 \ 5" gauge bogies:  Ready to run:
4 5/8" dia, on tread £14.85 ea  £57.50 (4 wheels) '- ¥ Kit: £199 pair £249.00 pair

5" gauge: | Ricta: q

3.18" dia. on tread £ 9.75 ea Avaiiabie to siih %’

\
all our wheels m‘-
Prices shown are ex-works, and excluding VAT -

MINIATURE RAILWAY SPECIALISTS
LOCOMOTIVES, ROLLING STOCK, COMPONENTS
CNC MACHINING SERVICES

5" gauge |
4Y:" dia. on tread £15.35 |

£ \¢
=

www.17d-Itd.co.uk 17D Limited, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ

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 systent.
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, 8 RAGLAN lathes, 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, ISC9001:2008 Quality Assured.
Fully CE Marked and RoSH Compliant. ' L Vi
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 f| - ..
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.

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, f—
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 | VISA

¢ wrsuBisHI
Ll Fu ELECTRtC

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

Automation Dealer




Scribe a line

YOUR CHANCE TO TALK TO US!

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

Drill Gauge

Dear Neil, | enjoyed
Howard Lewis’ article
“A Simple Drill Grinding
Aid" issue 293. A great
little project for a
newcomer and one that
will certainly provide the
basics to coming to grips
with drill sharpening that
so many find a challenge.
| have attached a photo
of another simple aid |
discovered many years
ago. By using Howard’s
tool to ensure similar
angles this aid ensures
both cutting lips are the
same. The jig can be
fabricated from whatever scrap is available and requires a base
approx. 70mm x 40mm with a sharp pointed spigot ideally 60
degrees or more, located approx. 15mm from one end on the
centre line. On the other end of the base a perpendicular flat
section is firmly attached and should be approx. 300mm high x
40mm wide.

Checking for equal lip lengths is made by holding the drill
upright and placing the centre hole in the back of the drill onto
the spigot and leaning the drill over towards the vertical flat
section rotating it so that the corner edge of the lip is able to
scratch a line on the vertical flat, by rotating the drill 180 deg.
the other corner can scratch a line. If the lips are equal the two

scratch lines will show as one, if not then the higher mark lip will
require a touch up to get it right. Black marker pen is ideal to
apply to the vertical flat section in order to highlight the scratch.

This aid is all very well for larger drills that have a centre
hole in the back, however, by drilling a 90deg countersunk
hole in the base aft of the spigot, normal jobber drills etc. can
be checked by putting the back end into the countersink, the
diameter of the countersink at the top surface will need to be
large enough to check a 12mm drill at least.

Rex Goadby, North Queensland. Australia

__RL.I
Kk

A

I

e DRILL SHARPENIMNG ALY
CHECKING LIP LENGTH

From the Archives

Dear Neil, It was probably a necessity for
you but | think the inclusion of articles from

Wide Guides

Dear Neil, a friend of mine here in New Zealand receives the “ Model
Engineers Workshop “ and passes them onto me to read.

the archives is a great idea, there’s plenty
of good stuff back there. It reminded me of
a now sadly defunct publication over here:
“Electronics Australia”; they ran a service
allowing you to purchase reprints of previous
articles. I'm sure many of your readers would
enjoy a similar service. The same would
apply to Model Engineer and its readers -
possibly more so given that its history goes
back to the 19th century.

Stay safe in these troubled times,

Joe Harland, Melbourne Australia

16  www.model-engineer.co.uk

I noticed in last November’s issue ( 287) a article on converting Myford 7
ins lathes to wide guiding of the saddle .As my super 7 is a narrow guide this
greatly interests me as my lathe had a bit of slack that | could no adjust out.

| went ahead and converted mine to wide guide using a piece of 1/16 x 1/2
gauge plate 71/2 ins long and securing it onto the rear strip of the saddle,
Had to machine 0.047 of the saddle and secured the gauge plate with two
3/16 dowels slightly under the plate face surface. This was only completed 4
days ago and then same day | received issue 288.

Lo and behold, another article (In Scribe a line ) on the same subject. As
this modification really takes care of any slackness with the bed to saddle
fitment and makes a very usable lathe and a breeze to use. | can not see why
Myford used the short narrow guide in the first place.

Ally Stephens, New Zealand.

Model Engineers’ Workshop



Arduino Tacho

Dear Neil, My Axminster C2/300 lathe is not fitted with a speed
readout nor does it have a facility to fit one. Because of this |
was very interested in the article in issue 294 about an Arduino
based tacho. The unit appears very simple in that most of it is
made up from two main modules (the Arduino itself and the
display) plus three other components and a power supply.
Duncan said in his article that he would post the code on the ME
forum, I have found Duncan’s post, but this is where | start to
run into problems. | have no worries about assembling electronic
circuits, but | have no idea how to get the code from the post on
the ME forum and into the Arduino.

The post on the ME forum also throws up some other
problems:

1 Duncan said in the post that he calibrated his unit against
another tacho but makes no mention about calibration in the
MEW article.

2 From other posts on the forum it appears that the UGN3040
sensor has been discontinued. Duncan said that OH3144 or 49E
could be substituted but does this require any changes to the
value of the components, the connections or the code?

3 Duncan said that his tacho was not fitted to the final output
shaft but to another shaft with a ratio of 8:7. What changes
would need to be made for the tacho to be fitted on the main
shaft of my lathe?

I am of a similar opinion to Davina Elaine Hocking in MEW 295
in that more information is required to enable the average reader
to make a working tacho. How about a follow up article to tie up
the loose ends? | would still be interested in making one if | can
sort out these few minor problems.

Tom Cooksley, by email.

I’'m glad to say Duncan has kindly provided more details

on the forum at www.model-engineer.co.uk, including a
download link for the Arduino file which can be opened and
sent to an Arduino) using the Arduino IDE - free software
available from www.arduino.cc.

Readers’ Letters ”

Myford T-Slot inserts
(on the cheap)

Dear Neil, I was having a squint on Ebay and could not help
noticing many sellers advertising inserts for lathe cross slide
Tee slots. | immediately thought of your latest (and recent)
articles ref. 3D printing...ahh money maker! However, are we
losing the plot?

My dear old Dad used to leave the slots empty (as do
I) unless he wanted to commence numerous lathe tasks

involving resetting the cross slide with other tooling/
accessories during manufacture.

The drill was clean all Tee slots with a small brush then roll

up some sheets kitchen/toilet roll, give it a squirt of cheap oil
and pack into the tee slot... easy peasy.

When the job required a refit on the cross slide, just lift

out the packing, remove the swarfy sheet from the roll and
upon completion when resetting the slide back to normal
config. Just replace the rest of the kitchen roll if required.
Much cheapness! And quickness and time saving, yes | know
itis a hobby but..human nature.

| must add that during my 'squint’ | realised that old

Myford kit is becoming very expensive and that perhaps |
should start selling surplus accessories.

It has taken me years to get around to even thinking

about releasing surplus kit and when | do...Oh! It just goes to
show how fragile the basis of society can become in so short
a period of time.

Your latest 3D experiment | hate to admit started to

get my attention. | have been involved in Nuclear Science
and Engineering all my past career and | have until now
shied away from having to embrace new technology in
retirement...yes lazy! But you never should switch off the
button. Only problem, | am no longer the project manager...
guess who is?

Steve Middleyard, in Hyberborea

Size Metric Coarse Metric Fine BSF BSW
mm/TPIfTap D
1 1/101.60/0.79 1/127/0.83 3/16 [0.1875/32/4.05 1/16 |0.0625/60/1.21
2 2.0/63.5/1.66 2/101.6/1,79 7/32 [0.2188/28/4.74 3/32 |0.0938/48/1.91
3 3/50/80/2.57 3/72.57/2.7 1/4 |o.2500/26/5.47 1/8 |0.1250/40/2.61
4 4.0/36.29/3,40 4.0/50.80/3.57 5/16 [0.3125/22/6.90 5/32 [0.1562/32/3.26
5 5.0/31.75/4.31 5.0/50.80/4.57 3/8 |0.3750/20/8.39 3/16 [0.1875/24/3.81
73 502547518 B.0/33.8775.36 7716 [UA375]1879.85 7732 [UZI8E 237561 |
7 7.0/25.40/6.14 7.0/33.87/6.36 1/2  |0.500/16/11.28 1/4 |0.2500/20/5.21
8 8.0/20.32/6.93 8.0/33.87/7.36 9/16 |0.5625/16/12.86 5/16 |0.3125/18/6.67
UNC UNF BA 10=0 Model Engineer
1 0.0730/64/1.51 | 0]0.600/80/1.25 10 |1.7/72.57/1,41 1/8 [0.1250/40/2.61
2 0.0860/56/1.79 | 1]0.0730/72/1.55 9 |1.80/65.13/1.57 3/32 |0.1562/40/3.4
3 0.0990/48/2.06 | 2|0.0860/64/1.84 8 |2.20/59.07/1,84 3/16 |0.1875/40/4.19
4 0.1120/40/2.30 | 3|0.990/56/2.13 7 |2.50/52.92/2.10 7/32 [0.2188/40/4.99
[ 0.1250/40/2,63 | 4|0,1120/48/2.39 6 |2.80/47.92/235 1/4 |0.2500/40/5.78
3 0.1380/32/2.82 | 5|0.1250/44/2.68 5 |3.20/43.05/2.70 5/16 |0.3125/40/7.37
8 0.1640/32/3.48 | 6/0.1380/40/2.96 4 [3.60/38.48/3.05 3/8 |0.3750/40/8.96
10 0.1900/24/3.92 | 8|0.1640/36/3.56 3 |4.10/34.79/3.49 1/4 |0.2500/32/5.64
#0.1900/32/4,14 2 |4.7/31.36/4.02 9/32 [0.2813/32/6.43
1 |5.3/28.22/4.54 5/16 |0.3125/32/7.23
0 |6.0/25.40/5.16 3/8 |0.3750/32/8.81
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Thread Sizing
Chart

Dear Neil, | have prepared the attached table
to consolidate references when trying to
identify small screws. As you know you have
to look at various tables to check the various
types and not all are in the handy tables in
the charts in the workshop. | tend to keep

my reference books indoors, so this table
streamlines the process. With the outside
diameter and TPI you can quickly check along
the table. The Tapping Drill size is that for 70%
engagement which | find excellent for grip
and ease of tapping. If you think there is some
merit, please feel to publish in scribe a line.

Stuart McPherson

Scribe a Line continues on page 53
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5” Diameter
Rotary Table

lan Strickland details the making of a fine piece of workshop tooling based on
an original design by G.G. Tardrew.

Finished and painted.

or some time | fancied having a
Frotary table for my small milling

machine, photo 1. Having looked
at what is available commercially, 6” was
too large for my mill, and 4” was too
small. Also, the commercially available
rotary tables were rather tall for my mill
which has limited “daylight” between
the quill and the table. | remembered
seeing an M.E., article way back in
February 1984, about making a 6" rotary
table, ref. 1. It was by G.G. Tardrew of
South Africa and incorporated a damping
control, a friction arrangement using

18 www.model-engineer.co.uk

Tufnol to provide the friction material.
Built in was a clamping device operated
by a small worm driving a worm gear
which pulled the table down onto the
friction material by pulling down on the
inner race of the ball race, the outer race
being fixed to the underside of the table
via the worm gear. One can either lock
it down solidly so the table cannot be
moved by its own worm and wheel, or
have enough friction to allow the table
to be rotated but with enough friction
to stop the table moving under the
action of the cutter. The various internal

moving parts run in oil, so the table
can only be operated in the horizontal
mode otherwise oil will slowly leak out
from under the periphery of the table.
In the original design ‘O’ rings were
incorporated in a couple of places to
keep the oil within, of which more later.
I have found that with close fitting of
the moving parts (parts 7, 8, & 16), | have
had no oil leakage problems.

| set about scaling his design down to
5" diameter. Five sixths of the original
size is 83.3333%, so | used 83+%. The
final diameter was a little under 5.25”.

Model Engineers’ Workshop
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Rotary Table ”
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Drill 2 gil holes

Sectional Elevation Of General Assembly

With table & gear omitted

Rotary Table

Part Plan

August/September 2020



Final stage with a hacksaw.

The finished height is a whisker under
2.5,

Figure 1is Mr Tardrew’s, but
with my alteration to show T slots
for clamping. It shows a sectional
elevation and part plan. Figure 3
shows my dimensions for the Table
(Part 1) and the Base (Part 3).

Mr Tardrew’s design has the rotary
table as a four jaw chuck, whereas
my version has four T slots to match
those of my Myford lathe. | toyed
with the idea of putting extra T slots
in between the four already there,
but instead decided to drill and tap
eight blind holes 30° apart about an
inch in from the edge of the table
for additional clamping points. My
workshop is standardised on 3/8” BSW
threads for all the clamping bolts etc,,
but any convenient thread would do,
to suit your workshop. Also the table is
graduated 0 - 360°, and has moveable
stops so one can limit the movement
to virtually any number of degrees. A
feature lacking in the original article.

In use the handle to rotate the table

20 www.model-engineer.co.uk

Underside of top.

Model Engineers’ Workshop



Milling the ‘T slots.

when turned clockwise turns the table
clockwise also and vice versa. A handy
feature.

Part 1, Table
Photograph 2 shows the embryonic
table top ready to be parted from the
lump of steel (cast iron could be used)
which had been sitting under the bench
for years. Being just over 5” in diameter,
the parting tool would only go in about
1.25". Photograph 3 shows the second
stage of parting off using a 5” slitting
saw running against the embryo table
top. The lathe was run while the table
top was rotated slowly by the dividing
head. This reduced the diameter left to
be hacksawed by hand, photo 4. The
final stage was to hacksaw the final cut.
| hasten to add that the lathe ways were
protected by a piece of wood. It took me
a day or two to do the hacksawing.
Photograph 5 shows the upper
surface marked out for the T slots,
which match those of my lathe and
milling machine. The other scribed lines
are for making the top into a four jaw
independent chuck by borrowing the
jaws and operating screws from my
conventional 4” four jaw chuck. This
was a feature of Mr Tardrew’s rotary
table which avoided the use of a chuck
clamped to the rotary table, which
would have used up a chunk my milling
machine’s limited clearance under the
quill. I may yet fit out the top with the
chuck jaws from my 4” independent
chuck. Mr Tardrew said that he rarely
used the chuck jaws; rather he clamped
the workpiece using T bolts.
Photograph 6, The lower surface
finished. The four holes are for the M6 x
30mm Allen screws to fix the worm gear
(Iltem 2) to the underside of the table. The
tops of the Allen screws are recessed in
the bottom of the T slots so they don't

August/September 2020
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Setting the helix angle of 5.5247°

interfere with the T bolts or T nuts. The
rough finish in the narrow outer groove
doesn't matter as it is not a bearing
surface; rather it's a slot to keep swarf
out of the inner part of the rotary table.
In photo 7 is the setup for milling
out the T slots. Notice the stops (two
clamps) bolted backwards to the milling
table extension to aid relocating the
rotary table top for milling the other
slots. In photo 8 we see the finished T
slots. In use | have found that eight blind
tapped holes at 30° spacing provide
added clamping options depending of
the size of whatever is being worked on.

Part 2, Worm gear / ball
bearing housing

The cast iron worm wheel is 3105”
diameter and 0.900” thick. It has 60
teeth of 20 D.P., 20° P.A. on a P.C.D of

Rotary Table ”

2.900". The helix angle of the worm is
5.5247°.

The bore in the centre is 52mm
diameter for the ball bearing (Part 4).

Photograph 9 shows the setup to
set the dividing head for the correct
helix angle for the gear teeth using a
square clamped to the milling table and
a 5” sine bar. The packing for 5.5247° is
0.481", using slip gauges. The formula
for the packing is to enter 5.5247 into
your iPhone scientific calculator, or other
scientific calculator, then press the “Sin”
button, then press the multiply button,
then press the “5” button, as my sine
baris 5" long. Make sure your calculator
is set to degrees and not radians. The
answer to the nearest thousandth of an
inch is 0.481".

®7To be continued
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JaBERWYN STEAM FABRICATIONS

rication of Steam Boilers
1% gauge upwards 4 inch traction engines to fullsize
Narrow gauge steam Locomotives

Full CNC milling and Manual Turning/Milling, Slotting, Fabrications
in a wide range of materials. Restorations & rebuilds, including new builds.
6 inch Devonshire Agricultural and Road Locomotive boilers and fully
machined components including Cylinder Blocks,
wheel hub assemblies. Part built or fully built models to your requirements.
Currently building: 6 inch Devonshire Agricultural and Road locomotive
7% Romulus Boilers 4%2 Burrell Plaistow Boilers
New range of quality Bronze steam fittings for the larger model.

01691 860750 ® sales@powysteelfabrications.co.uk
www.berwynboilers.co.uk



From the Arechives:

Improving a Mini Lathe

This article first
appeared in MEW lIssue
91 back in July 2002.
Alastair Sinclair gave an
update in 2015.

y first lathe purchased in 1986
M was a Hobbymat MDG65, then

a relatively recent offering in
the small machine tool market. This
suited my requirements at the time since
the available workshop space solely
comprised of a bedroom cupboard into
which a bench was squeezed supporting
the said lathe and a % inch drilling
machine. | also subsequently added a
milling attachment to the lathe and this
set up served me quite well for a number
of years. The MD65 was a well-made
and sturdy machine and was capable of
producing good quality work. However
it was quite noisy and its 65 mm centre
height | found rather limiting at times. A
replacement was therefore sought which
offered a greater capacity along with
more conventional design which could
fit the available space and be somewhat
quieter in use within a domestic
environment. The eventual answer to this
was the Conquest mini lathe as popularly
marketed by Chester UK.

What’s in a name?

Chester’s Conquest lathe is of far
Eastern manufacture and it or very
similar models are marketed in many
countries under various names. It is a
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Improved graduations and grip-ring for the cross-slide dial.

Alastair Sinclair’s Update

| can't believe that | wrote this little piece as long ago
as 2003. That feeling may be due to the seeming
accelerated speed of my own ageing making it now
seem like yesterday. Looking at the article today in the
light of more recent experience, and in the knowledge
that the popularity of the little mini lathes has soared
beyond all expectations, it is interesting that they can
clearly be seen to have met a real need within the hobby
which continues to this day. After the publication of
the article | was completely taken aback by the amount
of correspondence | received from all over the world offering observations

and asking for further information. Looking at what | said at the time in the
piece, | today feel no need to alter any of the statements, suggestions or
recommendations that were made. | still use this lathe today and continue to
add additional features which improve its scope and versatility.

90 mm centre height machine with fully
variable speed range from 100 to 2900
rpm via the combination of electronic
control of the motor and a two speed
gearbox. The bed is a raised single

vee design giving 300 mm between
centres and the mandrel is of generous
proportions with a 20 mm diameter
bore machined for 3 MT tooling. There
is a conventionally arranged gear train
with the usual adjustable banjo and
gear set for fine feed or screwcutting via
the leadscrew and the split nut at the
saddle apron. Motor reverse is available
electronically and there is also a tumbler
reverse provided for controlling the
direction of rotation of the leadscrew.
The tailstock barrel is machined for
2MT tooling and is graduated along one
side, while the casting has the facility

for set-over to enable long tapers to be
machined.

The cross slide and top slide are
entirely conventional in design, with
fully graduated dials supporting an
indexable four way tool post. Overall
weight is approximately 40 kg.

Irrespective of the name on the side
of the machine, the above specifications
appear to be the same in its various
guises, the only difference being the
colour and the changes necessary
between metric and imperial versions.
This principally applies to the leadscrew,
the number and size of associated
change gears supplied and the thread
dial indicator. Oddly the cross slide and
top slide feed screws seem to be the
same for both versions although | am
prepared to be corrected on that.

The alternative toolpost fixture.
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Mat'l: Stainless steel or mild steel, 2 off

So what needs improving?

Originally offered at over £800 when
first introduced, this is a well specified

machine for the current (as of 2002)

sub-£400 asking price and you

may well wonder what needs to be

improved. Well of course no machine

is perfect and you might reasonably

expect such a budget priced lathe to be

lacking in finish, accuracy etc. Indeed

there is some truth in this as my lathe

as delivered exhibited a substantial

lack of squareness between the cross

slide and the between-centre
axis which, after eventually
convincing Chester UK that
this was genuine and not
operator error, was quite
promptly corrected by them
using their in-house machining
facilities. | understand that this
problem was confined to that
particular batch of machines
and that these were therefore
all corrected in a similar manner.
Other clear signs of manufacture
to a price were noted but by
and large these were generally
cosmetic in nature, and do not
seem to affect the operational
accuracy of the lathe which
is, in all normal respects, quite
satisfactory.

All of the initial small
improvements which | am
sure most owners carry out
were undertaken shortly after
delivery and included the
making of flush head screws for
the cross and top slide handles,
a saddle chip tray, a saddle lock
and a tailstock clamp lever.
Less commonly carried out |'m
sure but very necessary in my
opinion is the lowering of the
four way toolpost to allow this
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to use normal sized tools of 10 mm

to 12 mm square. While the turret is
designed to accept these sizes of tool,

it is in my opinion set too high relative
to the centre line of the mandrel to
properly use these and requires about
2.5 mm of material to be milled off the
top surface of the top slide. This is most

easily accomplished using a fly cutter but

a decent sized end mill will be equally

suitable in achieving this end.

One unaccountable feature of the

metric version of this lathe is the

Mini Lathe ”

number of graduations on the feed

dials of the cross slide and top slide.
There are 40 small graduations of which
every 10th is enlarged and numbered,
no doubt intended to suit the imperial
version where every division is equal

to 0.001". This is not at all appropriate
for the metric version and | have
therefore retained but re-numbered
these graduations using a computer
printed plastic film over a white taped
background for ease of reading. The 40
graduations are split into ten groups of
four and numbered 0 to 0.9, each large
division being 0.1 mm and each small
division 0.025 mm. This arrangement

is shown in photo 1 along with new
‘grip-rings’ for the dials which make
these much easier to adjust and use.
The advantage of using a computer
printed film is that this can be made to
a precise length to suit the diameter of
the dial using a CAD program. A detail of
the grip-rings is given in figure 1 made
in stainless steel although there is no
reason why they cannot be made of mild
steel if so desired.

Top slide - who needs it?

While the Conquest performs
satisfactorily as supplied, it has to be
borne in mind that it is a very light lathe
and is consequently not capable
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of really deep roughing cuts

or heavy handed parting-off
operations. Tooling has to be
kept very sharp in order to get
the best out of the machine, and
providing this is done, perfectly
satisfactory work can be carried
out with good finish and
accuracy. As a matter of good
practice all slide gib adjustments
should be kept fairly tight in
order to avoid undue flexing of
the tool and the resulting chatter
which can spoil the finish of the
work. In all amateur size lathes
the top slide particularly is guilty
of a certain degree of flexibility
which affects the rigidity of the
tool tip and this of course is all
the more serious in any lightly
constructed lathe such as the
Conquest. So who needs the
top slide then? Well | do actually
but not all the time and if given
a little thought it is quite clear
that this is really only required
occasionally for machining short
tapers or setting over the single
point tool during screwcutting.
True, it is often also used for
parallel turning short lengths or
applying facing cuts, but in all
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honesty, the majority of the time, it is
doing very little other than that of a tool
holder on top of the cross slide.

I am by no means the first to consider
this matter as an article in a recent (ref.
1) MEW pointed out. This reports that
Tubal Cain designed a toolpost which
for the reasons discussed was mounted
directly off the top of the cross slide. The
same article describes a similar toolpost
for the Myford which reportedly has
“made an enormous difference to both
the lathe’s cutting capability and to its
accuracy’. As a result of these thoughts,
| set out to design a more rigid tool
post fixture to entirely replace the top
slide and obtain by this means greater
stiffness which would allow deeper
roughing cuts to be taken and improve
general finish. It also seemed possible at
the same time to improve the versatility
of such an arrangement by incorporating
a permanently fitted additional tool
holder for boring tools which could if
necessary also accept a light drilling
spindle or grinding head. As yet a
further bonus, a directly mounted tool
post could, it was clear, obtain the same
effect and advantage as a rear toolpost
using parting tools mounted upside
down while the mandrel runs in reverse.
This is possible with the Conquest
since the chuck is bolted directly to the
mounting flange on the mandrel and
cannot therefore come adrift during
reverse running.

The versatile tool post

The design of the basic tool post fixture
is really very simple with a base plate
holed to match the fixing screws for
the top slide and a square block of steel
the same size as the four way tool post,
fitted together such that the turret

is in the same relative position to the
cross slide as it is when fitted on the
top slide. The main features of this are
shown in photo 2 and figure 2. It is of
course essential that the height of the
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Four—Wéy toolpost and boring bar holder fitted to fixture.

substitute fitting is precisely the same
as that of the top slide assembly in
order that the turret is interchangeable
between each of these without having
to adjust the packing height of the
tool bits. On mine that is 38 mm but
remember that | have reduced the tool
height by 2.5 mm and this has therefore
to be measured in each individual case to
maintain the essential interchangeability
necessary. The same indexing plunger
is used on the replacement so that the
turret can index round as normal.

For other owners of the Conquest who
wish to make a similar fixture, Figure
3 gives the necessary details and it will
be clear that many of the dimensions

A selection of boring bars and the high-speed drilling spindle.

can be varied t0 suit materials at hand.
The thickness of the base plate at 10
mm can, for example, be increased if
desired, the only consequence of which
is a corresponding reduction in the
height of the attached square block

for mounting the turret. The overall
size of the plate can also be varied but
that shown is the minimum required to
comfortably allow both the four way
toolpost and the boring bar toolpost to
operate independently without undue
interference between them. Each of
these main components requires to be
machined on all faces to ensure that
mating surfaces are square and flat. The
clamping screws through the assembly
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to connect this to the cross slide require
to be spaced 32 mm apart to suit that
of the circular plug in the slide thereby
allowing the full 360° rotation of the
fixture in the same way as the top slide
that it replaces. The 25 mm dia. pillar for
the boring bar tool holder is a straight
turning job with a central 10 mm dia.
hole, and needs no special comment
regarding its manufacture.

The four way tool turret supplied
with the machine is quite satisfactory
with regard to its design and for me,
the question of quick change tooling is
solved by having three of these each
with a range of tool bits permanently
fitted. The cost of each turret is only £7
or 50 (2002 price) from Machine Mart
and there is therefore hardly any need to
consider going to the trouble of making
them. The boring bar tool holder has
been made using a casting but a similar
holder can easily be fashioned from a
suitable block of mild steel. Photograph
3 shows this and the four way turret
mounted on the tool post fixture while
Figure 4 provides a detail of the boring
bar tool holder both as a casting and
as the alternative machined from solid
version. The 20 mm diameter horizontal
hole through this is the tool mounting
point and allows all diameters of round
boring bars up to that maximum size to
be used, the smaller sizes being fitted
using a 20 mm diameter collar with a
central hole of the appropriate size and
the necessary socket grub screws. A
selection of such tooling is shown in
photo 4 with boring bar sizes between
8 mm and 20 mm diameter.

No free lunch

There is tremendous advantage in a tool
post fixture of this design which imparts
substantially greater stiffness and rigidity

Mini Lathe
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to the cutting edge of turret mounted
tools rotated through 180° to present the
fitted boring bar to the workpiece. This is
shown in photo 5. Returning to normal
turning work is simply the reverse of this
and takes no more than twenty seconds
or so to carry out each time. An engineers
square can be used to set the fixture at
right angles to the cross slide but this is
not at all critical.

So far, so good. It is at this point |
should however repeat the old adage
that there is no such thing as a free
lunch and many readers who have
followed my simple logic to this point
will be keen to point out that removal
of the top slide also means that the
important matter of the taking of fine
facing cuts to a precise depth becomes
no longer possible. Quite true and
with this problem comes the obvious
solution which, you have probably also

Internal bush -

Leadscrew
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\\\\\\\“\\ \\ .
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End bearing of Ieadscrew/
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anticipated, is the need for a leadscrew
handwheel with graduated dial. Right.
This is a simple solution to the problem
which is also quite desirable in other
ways (of which more later) that allows
accurate advancing of the facing tool
along the lathe axis. In this case, the
leadscrew is 1.5 mm pitch and one
complete tum of the handwheel will
therefore advance the tool by this
amount. However, things are never quite
as easy as they seem at first sight as
anyone will find out if after placing the
tumbler reverse into neutral they grasp
the while also providing the convenience
of a permanently fitted boring bar tool
holder. This allows boring operations to
be quickly set up while avoiding removal
and later resetting of the normal turning
tools in the turret. Indeed, mounting
boring tools in a turret is generally more
awkward, usually disturbs and requires
the removal of at least two of the turning
tools and less easily permits length
adjustment to minimise overhang of the
tool tip. For boring operations therefore,
this design is a worthwhile improvement
both in greater stiffness at the tool point
and in general ease of adjustment and
use. To quickly change from the normal
turning set up to that for boring, it

only requires the two clamping screws
beneath the turret to be slackened and
the entire tool post fixture leadscrew
and attempt to turn this. Although the
mandrel is not then in gear the reverse
velocity ratio of the gear train which

is set up usually for fine feed, is such

as to create considerable resistance to
rotation of the leadscrew and effectively
make this too stiff and laborious to
conveniently use. What clearly is also
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needed therefore is a clutch of some
kind which effectively disengages the
leadscrew from the rest of the gear train
when the handwheel is in use.

So, as is often the way, one thing leads
to another. The removal of the top slide
which will allow the fitting of a superior
tool post fixture is not by itself a solution
and requires in addition the installation
of a leadscrew handwheel and the design
and fitting of a suitable leadscrew ‘clutch’.
I have to admit that as the germ of the
idea for the new tool post arrangement
had initially formed in my mind, the
need for the handwheel had been easily
anticipated but that for disengagement
of the leadscrew had unfortunately not
until much later in the process.

A leadscrew handwheel

Just about any suitable handwheel
fabrication or proprietary casting could
be used for this but it is in my view
better to use the same style of wheel as
that used for the saddle rack handwheel
and tailstock. This gives the appearance
of it being part of the original lathe
design (see photo 6) and is in any

case easily obtainable from one of the
suppliers. | can’t remember how much
this cost but it is usually worth checking
the price of any such spares with all of
the suppliers, as this in my experience
seems to vary quite substantially. It is
the one normally provided for the saddle
rack that is required which has an 8mm
dia. bore and a fitted grub screw. The
assembled arrangement is detailed in
Figure 5 and it should be noted that

it firstly involves the removal of the
leadscrew to enable a drilled and tapped
hole to be made in the end of this. No
difficulty should be experienced with
this removal if the gear cluster and banjo
is first taken away at the headstock end
followed by disconnection of the bearing
at the remote end then unscrewing

the cap screws from the headstock

end bearing. Withdrawal of the entire
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Showing the fixture rotated 180 degrees to pfesent the boring bar.

The matching handwheel might be mistaken for original equipment.
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leadscrew may then be toward either
end of the lathe depending on the
extent of clearance available.

The leadscrew is 16mm dia. and will
therefore easily pass through the hollow
mandrel allowing the end that is to be
drilled to be gripped in the chuck leaving
the remainder to project at the rear. It is
important to use a piece of aluminium
sheet or tinplate around the end of the
leadscrew to prevent the chuck jaws
from damaging the square thread.
Centre and drill a tapping size hole for
%4 x 32 ME thread as shown and cut this
using a tailstock mounted tap. Simply
gripping the tap in the tailstock chuck is

unlikely to be satisfactory as the turning
force required will easily overcome the
gripping power of this. A better strategy
is to use a hand tap wrench keeping the
centred end of the tap firmly lodged

in the fixed centre of the tailstock. The

8 mm diameter extension rod to the
leadscrew which screws into this is a
straight turning job with a die cut % x 32
thread one end and milled spanner flats
at the other. This has to be quite fully
tightened into the end of the leadscrew
applying Loctite to the thread to ensure
its security during use of the handwheel.
Note that the greatest turning force

on the handwheel is when advancing

Model Engineers’ Workshop



the tool towards the headstock which
needs a counter-clockwise direction of
rotation. It would no doubt have been
better therefore to have used a left hand
thread and dispensed with the use of
Loctite. I did not however possess the
necessary left hand threading tap and
die and | have to say that the method of
attachment described has proved in use
to be very secure.

The other three main parts of the
handwheel assembly are the fixed bush,
the graduated dial and the handwheel
itself. These parts are shown fully
detailed and dimensioned in Figure
6.The fixed bush is a plain 30 mm
diameter turned disc with a central
drilled and reamed hole 8 mm diameter
to give a good fit on the extension rod.
This is connected to the end bearing
casting using two recessed 5 BA cap
head screws. The reference graduation
mark is on the periphery of this, cut with
a fine blade saw. The graduated collar is
3mm thick and 10 mm wide with a 1Tmm
high serrated finger grip. The serrations
are made by using a simple dividing
fixture and milling 12 gaps through it
with a 5 mm end mill. The collar requires
to be a good running fit over the internal
bush which is locked to the extension
rod with a 2 BA socket grub screw. The
bush is drilled for a spring and brass
friction plunger 3 mm dia. as shown in
Figure 5. No alteration to the handwheel
is necessary as already mentioned since
this is supplied with an 8 mm bore and
a socket grub screw already fitted. The
graduations on the collar are for reasons
of clarity again produced using computer
printed plastic film over a white
background tape. Fifteen main divisions
this time of 0.1 mm each with four small
divisions of 0.025 mm.

Declutching the leadscrew

As earlier discussed, the use of the
handwheel to advance the saddle
along the bed requires that the
leadscrew be disengaged from the
gear train. Ideally this should be in

the form of a straightforward dog
clutch which enables the leadscrew

to be isolated from the gear train no
matter whether this is set up for fine
feed or screwcutting. However, the
only suitable position for this kind of
clutch mechanism is directly in front

of the headstock where, in the case

of the Conquest, all of the electronic
speed control circuitry is located. This is
enclosed in a box completely covering
the front face of the headstock entirely
surrounding the leadscrew. Inspection
internally showed all of this space
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to be fully utilised leaving no room
whatsoever for a clutch. So this was

not the answer | was looking for and
some other approach was needed which
would produce the same affect. A search
of various texts and ME articles was
undertaken to see if anyone else had
done anything similar. | have always
been a great believer in trying to avoid
reinventing the wheel if | can possibly
help it). Surprise, surprise... an early
article in an old ME (ref. 2) describes a
means of disengagement of a Myford
leadscrew using an idler gear on a swing

arm interposed between the leadscrew
gear and the one immediately preceding
it in the train. This is an elegantly simple
solution and easy to introduce but while
such an idler gear has no effect on the
final gear ratio, it has the obvious effect
of reversing the direction of rotation

of the leadscrew. Fortunately this is

not really a problem with the Conquest
as the tumbler reverse can be used to
correct the rotational direction and it

is then only a matter of getting used

in future to using the tumbler reverse
the opposite way round from normal.
The arrangement of this is illustrated

in Figure 7 where the standard setup
for fine feed (a) is shown alongside the
modified set-up (b) incorporating the
swing arm and the additional 30 tooth
idler gear. For this to work it is obviously
necessary that a small gap is created
between the final 20 tooth gear and the
80 tooth leadscrew gear. This gap is not
critical but I suggest that 1to 1.5 mm is
about right. The arrangement described
is illustrated in photo 7.

So there you have it. Not a clutch at
all but a disengagement gear which in
practice works extremely well and is
particularly easy to make and install.

Its one disadvantage over the clutch is

that it will only properly work with one
arrangement of gears, that for normal

fine feed. This however is not really a
disadvantage at all since there is no need

in screwcutting to use the handwheel

and itis in any event rarely desirable to
disengage the gears and risk the loss >
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this the locknut is then
tightened.

The control knob fitted
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turned from aluminium
to the sizes shown or as
desired from personal
preference. This can
equally be a black plastic
knob of one kind or
another but should not
be unduly large or heavy.
The reason for this is that
in operation the idler gear
remains in engagement
with the leadscrew gear
by virtue of the turning

-

of the pickup of the thread being cut.

Its primary purpose, which is to allow
disengagement of the fine feed gear train
and enable longitudinal control of the
saddle using the handwheel, is achieved
simply by moving the lever towards the
front. This will be clear from examination
of figure 7(b); moving the lever forward
disengages the 30 tooth idler from the
80 tooth leadscrew gear thereby freeing
the leadscrew for handwheel control. The
assembled lever and gear arrangement is
shown in figure 8.

Disengagement Gear

The bits and pieces required for this could
not be simpler and these are detailed in
figure 9 and shown in photo 8. The
control lever is merely a 12 to 12.5 mm
wide flat 3mm thick cut to length and
drilled 7.5 mm diameter at the pivot point
with two M6 tapped holes either end. A
turned mild steel collar to fit the 7.5 mm
diameter hole is 16 mm overall diameter
with the part which fits the hole being a
little more in length than the thickness of
the control lever; 21 mm is about right.
This, together with a M5 x 12 cap head
screw and washer enables the lever

to be fitted to the gear train as shown

in Figure 7(D) and freely pivot at this
point. The 30 tooth gear is of course one
of the change gears supplied and this
requires to be push fitted with a bronze
bush 12 mm diameter having a drilled and
reamed 6 mm diameter hole through the
centre. The bearing pin for this is turned
from 16 mm diameter steel bar to 6mm
diameter over most of its length leaving
a1 mm thick head at the full diameter.
An M6 thread is cut at the end of this
and the gear mounted at the end of
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and tooth meshing
forces which tend to impart a clockwise
moment to the lever assembly. This
has the considerable advantage that no
locking mechanism is required to hold the
lever in the engaged position during use
of the fine feed and requires only a light
touch to then disengage. Use of a heavy
knob would reduce the turning moment
effect and taken to extremes could risk
unintentional disengagement.

When there is no engagement of the
leadscrew the lever simply hangs freely
on its pivot point. A slot therefore has
to be cut in the rear cover to allow the
engagement knob to project through
and this can be cut to suit the swing
movement of the lever using a fretsaw.
Photograph 9 shows the result which |
think is neat and looks the part. The really

The small slot in the end casing and the
swing arm operating lever.

Components of the swing arm assembly.

nice thing about the disengagement
arrangement described is that it does not
require any modification to the existing
gear train to install and can be taken off
very easily when a screwcutting set of
gears is required. An existing change gear
is used in this design and therefore does
not require to be purchased specially,
although one can easily be obtained from
one of the suppliers if so desired.

In use

I have got quite used to the new
toolpost arrangement with associated
leadscrew control and gear train
disengagement. | have to say that

| could not now do without it. The
resulting ease with which the turning
and boring tools are presented to the
workpiece and the convenience of the
leadscrew handwheel for both parallel
turning, facing and boring cannot in my
view be bettered in a small lathe like the
Conquest. The relatively short length of
the machine means that the use of the
handwheel is not at all awkward and
while the direction of rotation of this

for advance of the tool along the bed is
opposite to the natural direction, one
soon gets used to it. The selection of tool
bits instantly available from three turrets
is certainly enough for all my usual needs
although | generally leave one space
clear for a special tool to be fitted when
required for a one-off situation. The
design of the boring tool holder which
allows quick and accurate tool height
adjustment and/or overhang adjustment
is a pleasure to use. The deployment of
a boring tool is as previously pointed out
so rapid given that it can be ready for
use immediately upon rotation of the
tool post fixture through 180°. Combined
turning, facing and boring operations
are therefore easily undertaken and

the flow of one operation to the next is
particularly smooth and natural. There
are consequently no annoying and time
wasting delays in setting-up tooling
during the progress of producing a
workpiece which involves multiple and
diverse machine operations. No loss of
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function has been created either and

the original top slide can still be easily
installed in place of the new arrangement
whenever a taper is required or a screw
thread needs to be cut.

Unexpected bonus

The original aim of the top slide
replacement was as previously noted
primarily to improve tool point rigidity
and allow deeper roughing cuts to

be taken and improve general finish.

The former aim has been quite clearly
achieved as has the lathe but the
additional control available for achieving
a better finish straight from the tool was
an unexpected bonus. Previously, using

a carbide tipped or HSS tool with fine
feed engaged resulted in an extremely
fine ‘screw thread’ type of finish unless
the tool was made to effectively cut

and rub the surface at the same time.
Use of a round nose finishing tool
sometimes helped but not always

and the achievement of the desirable
standard of finish became at times a little
unpredictable. The increased rigidity of
the tool using the new fixture of course
has improved the finish but final cuts
using fine feed still exhibit the ‘screw
thread’ type of finish, albeit to a better
standard. However by taking a final cut
of say 0.05mm at about twice the normal
turning speed and using the leadscrew
handwheel to advance the tool along

the work does obtain a good standard

of finish even using a HSS knife tool. It
of course requires the handwheel to be
manually turned quite slowly for the final
pass but this is no serious problem and
any unevenness of handwheel rotation is
not noticeable on the finished surface due
to the high mandrel speed.

While on this subject it is perhaps
worth mentioning that another way of
improving surface finish is to turn the
leadscrew and hence advance the tool
under independent power. This need
not be elaborate and indeed use can be
made of the humble electric screwdriver
hand held with a socket bit applied to the
retaining screw of one gear within the
gear train. Which gear to apply this to
depends on the speed of the particular
screwdriver used but in my case, a Black
& Decker screwdriver works well on the
20 tooth gear immediately below the
tumbler reverse. Obviously the tumbler
reverse itself requires to be in neutral and
the leadscrew engaged for this to work.
The hole required for this through the
end casing can be seen in photo 9. If a
separate permanently fixed small electric
motor is used this can be located behind
the headstock with a round belt drive
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to a pulley on an extension projecting
through the end case from the gear in
question. In that arrangement, the belt
would only be quickly fitted immediately
prior to taking the finishing cut and
removed again afterwards.

Parting thoughts

With its somewhat generously
proportioned mandrel, parting-off
problems are not overly serious on

the Conquest. Using a sharp tool, |
found parting off mild steel and even
stainless steel all from the normal top
slide position to be reasonably free of
trauma. There were occasional dig-ins
however and when this happened it
often ruined the work piece completely.
With the new toolpost fixture came the
promise of obtaining completely trouble
free parting-off not only because of the
more rigid mounting of the tool, but by
reverse running of the mandrel while
using the parting tool upside down.
This obtains all the advantages that are
credited to a rear toolpost which are
both geometric and mechanical. Tests
of this approach have indeed proved
the case and | now have a parting tool
mounted upside down in one of the
turrets giving excellent cut-off even if
handled quite roughly. The one small
difficulty is in getting the tool tip to
centre height in the standard turret
and | now have a 50 mm square plate 3
mm thick which is interposed between
the underside of the turret and the

tool post block to raise the tool to the
correct height. It is of course important
to remember to put this in before
attempting to part off. Only lathes like
the Conquest where the chuck is directly
bolted to the mandrel can use this

A h/gh -speed drilling sp/ndle mounted in
the boring bar holder.

approach as otherwise the chuck could
unscrew with disastrous results.

Future development

The boring tool holder would appear
to be ideal for mounting a high speed
drilling spindle or grinding head. In
either case a small electric motor would
require to be fitted to the square block
which nominally supports the turret
with a round belt drive to the spindle.
An experimental set-up for this is
currently being developed to initially
determine if this is worth having and, in
the case of the grinding head, to see if
the lathe and mounting is rigid enough
to achieve a good enough quality of
finish (photo 10). »
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Stub Mandrel says don’t give up on the set of tools which

frustrated you when you were starting out

frequent issue raised on the
Aforum (www.model-engineer.

co.uk) is the experience of
people, often beginners, who have
purchased a set of brazed carbide
turning tools and have had no luck with
them at all.

These tools consist of a shank, usually
in @ medium-carbon steel (or even mild
steel) with a cutting tip of tungsten
carbide brazed into a step on the end.
They often come in sets of different
types of tool usually in bright colours,
photo 1.

In practice, these are rarely a good
choice of tooling for a beginner, for
a number of reasons. Even the very
best carbide tools (e.g. quality indexed
carbide tooling) are less forgiving of less
than ideal cutting conditions than high-
speed steel tools; the brazed carbide
ones are usually even more fussy. It can
take a while to find the speeds, feeds
and depths of cut that best suit any tool
as there are so many variables - rigidity,
material, lubrication and even the
technique of the operator.

The other, and possibly the biggest
problem, is that many of these tools,
especially the cheaper sets, are provided
as unfinished blanks that require finish
grinding. Such tooling typically lacks
the clearances required to achieve free
cutting. If your look at fig. 1, that shows
a typical HSS tool, you can see that there
needs to be clearance (also called relief)
at the front and side of the tool to stop

A typical set of inexpensive brazed carbide tools.

it rubbing rather than cutting (note that
the *front’ depends on which edge is
fed into the to the work). The top rake,
combined with the front clearance, is
what provides the sharp edge that does
the work of cutting.

Many carbide tools, like the parting
tool in photo 2, are supplied with a
simple unfinished block of carbide
brazed on, angled to provide the top
rake. Figure 2 shows a simplified profile
of the parting tool as supplied. You can

Top
Rake

Side
Clearance

A typical HSS knife tool showing its clearances.

Front Clearance
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see how the carbide block has square
edges creating a font face that actually
angles the edge of the tool away from
the work. It should be no surprise that
using a tool like this gives at best a poor
finish and at worse just refuses to cut
at all. This condition is common to many
tools and a ‘give away’ is often that the
front edge of the carbide still has a layer
of paint on it.

For best results you need to add front
clearance, and possibly side clearance, by
carefully grinding away this protruding
material. As fig. 2 shows this can be
done easily enough using a green grit
wheel formulated for use on carbide -
ordinary wheels for sharpening steels
will not work well. Ideally, you can polish
the edges by hand with a diamond slip
but take care not to round over the
cutting edge. You may also find that it
helps to put a small radius on the corner
of the tool as this makes it less likely to
chip and can give a better finish.

That said, | have had a set for many
years and the one task they excel at
is removing the tough ‘skin’ on iron
castings or even bullying your way
through very hard ‘chill spots’. If you
do a reasonable amount of work with
difficult materials it is worth having a

Model Engineers’ Workshop



set of these handy.

All of the tools in photo 1 have been
sharpened in this way, you can see that
I have also had to mark their shanks to
show where to use packing to get them
to centre height.

You may wonder why | have these
tools as well as a plentiful choice of
HSS and indexable carbide tools? The
answer is that brazed carbide tools are
(mostly) as tough as old boots. They are
the ideal choice for getting under the
‘skin’ of tough iron castings, especially

The steps in preparing an unground

carbide tool.

As supplied

l;

Grind on green grit wheel

With front clearance

\:

-

Carbide Tools ”

- -

- 3 S
- 1
- - i
- . e S

A carbide parting tool, the front face has been ground for clearance.

if they are less than even so
the tool has to start with an
interrupted cut. If you find
yourself having to cope with
bright silver ‘chill spots’ in a
casting they are often the
only tools that will do the
job, even if the finish may be
less than perfect.

There is great variation in
quality between different
sets of brazed carbide
tooling. The DIN-marked
ones supplied by companies
such as Arc Euro Trade
are mid-range tools with
machined shanks and much

superior to my old set with relatively
crude forged shanks, for example. It's
also possible to spend an arm and a leg
and get precision ground brazed carbide
tools - these are used in industry for
heavy precision jobs where indexed
tooling just isn't tough enough.

If you have a brightly coloured set
of brazed carbide tools, languishing on
your top shelf since the day you first
tried them out and gave up in disgust,
it may be time to fetch them down and
take a close look at the cutting edges.
It may be that an hour at the bench
grinder will be enough to give you a set
of tools to help you out when the going
gets tough! m
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From the Archives:

The principles and practice of thread cutting are
dealt with by GEOMETER in this article gn

BEGINNER’S

WORKSHOP

threads on screws, bolts,
pipes. etc.. dies are emploved,
which are the counterparts of taps
used for cutting threads in holes.

Dies, therefore, run in the same
rates of threads and sizes as taps, with
the difference that one die is usually
sufficient for one diameter and rate
of thread, whereas two and sometimes
three taps are required. This 1s
because the die is normally adjustable
and can be contracted to produce
threads in stages.

The engineers’ most common die
for general use is the split die. also
known as the circular or button
die. The outside diameter 1s a stand-
ard dimension, 3/16 in. or 1 in., and in
larger sizes 1-5/16 m. A range of such
dies of one size can be used in one
die holder.

Three screws for adjustment

The split die is adjustable in its
holder by. means of three screws. the
centre one with a coned end to fit in
the slit, and the two side ones flat-
ended or round to support the die
either side of the slit, or to close it
when necessary.

Certain types of split dies incor-
porate an adjusting screw in the side
or in the slit. and this must be reg-
ulated instead of the centre screw
in the die holder to obtain the required
size.

Die nuts resemble split dies. but
are non-adjustable, and intended for
use by turning with a spanner. While
they will actually cut threads from a
start in case of need, they are more
often used for cleaning or sizing
existng threads.

Another type of die, used in a
stock. is the split rectangular pattern,
which 15 m two portions shiding n
V-guides in the stock. An adjusting
screw in the stock admits of putting
on cuts for the dies. This tvpe of die
can be placed round the work some
distance from the end, as the two
halves can be opened to clear. It will
also cut threads somewhat oversize
and undersize, to a greater degree

I TOR PRODUCING EXTERNAL
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than a split die. Dies of this type for
different rates of thread can be used
m the one stock.

Examination of a die reveals that
the thread one side i1s bell-mouthed,
or that there is a throat, while the
other side ends squarely or flat. Jt
is important that the die is placed on
the work for a start so that the throat
side advances first, gradually cutting
the thread, and the rear portion of the
die finishing it.

Danger of breaking

If the square or flat-sided portion
of the die is run on the work. there
will be difficulty in starting the cut,
a considerable danger of breaking
the die or chipping the threads. and a
likelihood of tearing the thread on the
work. The throat portion does not,
of course, leave a full thread. and a
nut run on will not go right to the
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Preparing and helding the work

end. The die can, therefore, be
reversed on the work to bring the
taper threads to full depth. though this
needs. to be done carefully to avoid
breaking the die or damaging the
thread.

A split die is placed in the die
holder with the flat side agamnst the
internal shoulder, the throat side
outwards, thus permitting the face
of the die to run up to any shoulder
on the work, and enabling pressure
to be put on the die to start its cut.
Later, 1f necessary. 1t can be reversed
in the holder to finish the thread.

The centre screw should engage the
shit. and with the side screw free,
the centre screw should be advanced
to open the die slightly. Side screws
should then be advanced to support
the die.  Failure to do this may
result in breakage, as a die is hard and
relatively weak against internal pres-
sure. This setting will normally
roduce an oversize thread: then to

ring it to size, the centre screw should
be slackened slightly, and the side
screws advanced to close the die.
Applying pressure

1e end of the work should be
chamtfered for the throat of the die to
start easilv on the tapered portion.
The die 15 placed on the work, end
pressure applied, and the die slowly
mrned by means of the holder. Once
a start has been made. 1t will advance
itself, but should be eased back about
every 1-1/2 to two tums to clear chips and
tree the thread; failure to do this may
result in a broken die.

When starting a die, care should be
exercised that 1t is square, and in the
tirst few turns, it should be sighted
from the side. and trued as required.
Certain die holders are provided
with a guide in front of the die to
maintain it square on the work.

Work which 1s already threaded
can be held without damage by using
two nuts locked together. or one
which 1s shit to grnip m the vice.
Lubrication may be as for tapping:
that is, oil for steel, paraffin for
alumimum and duralumm, while ﬁass
is threaded without lubricant.
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THE MOST VERSATILE TOOL FOR TURNING & FACING

It’s easy to see why our best selling turning tool is the SCLCR. It can turn and
face a bar without altering the toolpost, and the 80° nose angle gives much more
strength than a 60° (triangular) insert. The NJ17 insert cuts steel,
stainless, cast iron, phosphor bronze, aluminium, copper, brass ==
etc. Please state shank size required - 8, 10 or 12mm square. ) 4
Spare inserts £6.24 each for 8-10mm tools, £8.11 for 12mm. 4

SPECIAL OFFER PRICE £20.00
USE THE OTHER 2 CORNERS FOR ECONOMY!

Qur SCRCR rough turning tool uses the same inserts as the SCLCR I {
tools above. The good news is that it uses the other two corners! These [0
very strong 100® corners are rigid encugh for rough or intermittent
turning. The insert is mounted at 75° to the lathe axis. 10mm sqg section
(for CCMTO6 Insert) and 12mm section (for CCMTO09 insert).

SPECIAL OFFER PRICE £31.90
PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, our SRDCN button tool is invaluable. The
10mm square shank holds a 5mm dia cutting insert, and gives great versatility,
superb strength and excellent tool life. The late Mr D Hudson of Bromsgrove SME
used these tools for many years to profile the special form of §&

tyre treads for his self-steering wheel sets with great "
consistency. Spare inserts just £5.87 each.

SPECIAL OFFER PRICE £34.00
TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55° insert, allowing access to small diameter components|
when using a tailstock centre. It can also profile back-angles. |
The NJ17 insert cuts steel, stainless, cast iron, phosphor
bronze, brass, copper, aluminium etc. Shank size 8mm or 10mm
square section. Spare inserts just £6.94 each.

SPECIAL OFFER PRICE £20.00
A TOP QUALITY BORING BAR FOR YOUR LATHE

Here's your chance to own a top quality boring bar
which uses our standard CCMTO06 insert. Steel shank
8 mm 10mm |bars can generally bore to a length of approx 5 times
their diameter. Please state bar dia required -8, 10 or
12mim.
12 mm 16 mm | Spare inserts just £6.94 each. .

SPECIAL OFFER PRICE £20.00 ea
or buy all 3 sizes for just £55.00!

INTRODUCING THE GROUNDBREAKING
NEW KIT-QD PARTING TOOL!

The new and innovative KIT-QD parting tool has a more secure insert location,
stronger body and improved insert design compared to the original KIT-Q-CUT. It has
an increased maximum reach of 23mm, giving over 1.3/4" parting capacity in solid bar.
As previously, the tool fits the vast majority of
ME lathes, including ML7 & ML10 machines,
regardiess of toolpost type. It comes complete
with the key to locate and eject the tough, wear
resistant insert. Cuts virtually all matenials.
Spare inserts just £11.07 each.

SPECIAL OFFER PRICE £69.50

EXTERNAL THREADCUTTING TOOL

Thase tools use the industry standard 16mm 'laydown’
3-edge inserts. With tough, tungsten carbide inserts,
coatad with TiAlIN for wear resistance and th cutting,
threads can be cut at very slow speeds if required. Tools
are right hand as shown. 55° or 60° insert not included -
order separately at £5.65. See our website for more info.

SPECIAL OFFER PRICE £36.50
INTERNAL THREADCUTTING TOOL

Bar Dia. | Min Bore

10 mm 12 mm

These tools use the industry standard 11mm ‘laydown' 3-edge inserts. With
tough, TIAIN coated tungsten carbide inserts, quality threads can be cut with
diameters available. 55° or 60° insert not included - order
separately at £5.65. See our website for more info.

DORMER DRILL SETS A QFF LIST PRICE!

All our Dormer drill sets are on offer at §5%\off list price. The Dormer A002
and Imperial sizes. Please see our website for details and to place your order.
TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.

S VISA @
7 = festro
I | /- . I\ _—
GREENWOOD TOOLS

ease. Tools are right hand as in picture. 10, 12 and 16mm

SPECIAL OFFER PRICE £20.0 -
self-centring TiN coated drills are also availablé to order individually in Metric
Pleas add £3.00 for p&p, irrespective of order size or value

Greenwood Tools Limited
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Email: GreenwTool@aol.com

Buy securely online: www.greenwood-tools.co.uk

GOOD READING!
GOOD PROJECTS!

GOOD INFORMATION!

Steam & Stirling - Engines You Can
Build Book 4 * £46.20

Fifteen projects for both beginner’s and the
experienced, to keep you busy for years.
Eight steam engines, four Hot Air engines, a
calliope(!), a Bailie tube roller and a
stationary engine dynamometer, Full drawings, instructions
and largely colour photos from the pages of Live Steam
magazine. Hardbound.

min: | The Development of Sheet

Ditiel metal Detail Fittings * £ 3.25

First published in 1937, and intended to show
Bench Fitters and Toolmakers in the aeronautical
industry how to lay out various parts required
in the making or repairing of aircraft. Whilst it
will be of use to the aircraft restorer of today, the beauty of
this book is that the items it covers are ones virtually all
model engineers will have to make at some point; clips and
brackets of all shapes, and boxes and scoops of all styles
and sizes. 48 pages with considerable numbers of drawings
and layout plans. This MUST be ordered on our WEBSITE!

Dﬂar:fﬂL CHUCKS Review & Reslor;ﬁ;;; =
Dating from 1913 to 1917, this is an interesting  — gmeus
series of articles from 'Machinery Magazine'.
Types of chuck covered include scroll, ball.
comination and self-centing, not forgeting face-
plates, dogs etc. The most extensive coverage, and the most
useful to modern day engineers, is on truing chuck jaws on
lathe and drill chicks. 48 pages of good, sound, interesting

and useful information, with numerous engraved drawings.
This MUST be ordered on our WEBSITE!

"Ellie" The Steam Tram ¢ Allison + £15.05
Construction manual, laser-cut parts, even
complete boilers, are now available for this |
wonderful and simple 16mm NG steam tram §
engine, originally described in Australian :
Model Engineering and now being built all
around the world. A great beginner's project
but also ideal for modification to a more sophisticated
model by experienced builders. 64 page Paperback.

Sentinel Locomotives and Sentinel-
Cammell Railcars - Their Design and
Development * Hutchings * £45.95
Best-seller on the Sentinel locomotive range,
which make wonderful and compact models in
any gauge.Exceptionally well illustrated with =
photos, mainly B&W but also colour, and works drawings.
348 pages Hardbound.

Prices shown INCLUDE U.K. Post & Packing, buy two or more items and SAVE on
postage. Savings, and overseas postage automatically caleulated if you order anline,
If ordering by post and paying by cheque or Postal Order, please make this payable to our full name below,

CAMDEN MINIATURE STEAM SERVICES
Barrow Farm Rode Frome Somerset BAIl| 6UB UK

za DBuy online at: www.camdenmin.couk _s
. or phone 01373 830151 to order o |




Desktop Gear Hobbing

Toby Kinsey has
designed this fascinating
piece of gearmaking
equipment - Part 4

motor had enough torque to drive

the cutter. Stepper motor control is
an open loop control system. You are
sending pulses to move the motor and
assume the motor is doing what you
command. If the motor is overloaded
and starts missing steps you have no
way of knowing.

MEGS was duly placed back on top
of the bench, literally dusted off and
a stepper motor was fitted in place of
the old motor. This merely required
drilling some new holes in the motor
mount to fit the spacing of the stepper
motor. Also needed was a square of
2mm thick ABS sheet to fit over the
register on the flange of the motor,
photo 33. This allowed the motor to
be more squarely mated to the motor
mount. Using the spare Stepper motor
driver already fitted in the electronics
cabinet, another XLR cable was made
up. The program was rewritten and
after a small amount of fine tuning a
gear blank was setup in the machine
and with fingers crossed MEGS was
set running. Slowly and surely a gear
was hobbed! | cut a few gears in
different modules to test everything
was functioning, photo 34.

I also had to make sure the stepper

Selection of gears cut by MEGS.
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ABS spacer on top of stepper motor.

Setting the Helix Angle and
More Changes

As mentioned before, you need to adjust
the spindle to match the helix angle of
the particular hob cutter. The angle is
normally inscribed onto the cutter itself.
The angle depends on the module of
the cutter. The Module 1 cutter | have
has a 2 degree 25 minute angle, and

the 0.5 Module cutter has a1 degree 14
minute helix angle. So that | could set
the spindle to the angle | needed | made
a degrees scale for the back plate.

These are normally scribed into the
metal, but | thought it would be easier
to print one using my computer. It would
also easier to read and when you are

Helix angle scale.

scribing into the metal you only get one
chance to get it right! | measured the
circumference of the back plate and on

a computer drawing package took that
dimension and divided it into 360 to get
degree marks then printed it off on an
inkjet printer. Then | applied some clear
sticky tape over the printing to protect
it and placed some double-sided tape on
the reverse. The section | needed was
cut out and placed around the edge of
the back plate, photo 35. After checking
the spindle was perpendicular to the
lathe, | printed off a line and using the
same process as the scale placed it on
the mounting plate opposite zero on the
scale.
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This worked well until another change
was needed. Some of the later hob
cutters | had bought where different
in the way they were setout. Some
had a plain boss section above the
cutting edges, some below, as shown
in part 1, photo 3. The upshot of these
differences was I couldn’t mount the
newer cutters to match the centerline
of the gear blanks. This led to poor
cutting of gears. | needed to be able to
raise the whole spindle assembly. The
easiest way to do it was to change the
holes in the mounting plate. The central
hole where the spigot from the back
plate fitted was simply elongated. The
curved slots where the clamping bolts
passed through were enlarged to allow
the spindle assembly to be rotated from
the vertical the same amount whether it
was in the raised position or the original
position. This now allowed me to vary
the height of the spindle to suit the
cutter | was using. It also had the benefit

Setting cutter to helix angle.

of making it easier to change the cutters
as | had more space between the end of
the spindle and the crosslide.

What was not so handy, was the helix
angle scale was now useless. Once the
spindle was in the raised position the
scale no longer coincided with the fixed
mark. | was quite glad now | hadn’t
spent a lot of time scribing in the scale.
The solution | found was to buy an
electronic inclinometer online photo 36.
These can be had for less then £10 and
are supposedly accurate to a tenth of a
degree. To set up | place the inclinometer
on the bed of the lathe and zero it. Then
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using its built-in magnet, stick it to the
side of the bearing block and adjust
the spindle assembly until it reads the
desired amount, photo 37.

Refinements

I had initially bolted some castors,
utilizing some conveniently positioned
and tapped original holes, to the
underside of the lathe. This helped me
push MEGS under a workbench on the
many occasions that | tucked it away to
ponder on my next steps. The problem
was the weight of the motors would tip
it on its back if | weren't careful. Some

Gear Hobbing ”

short lengths of 25 x 25mm box steel
section were bolted on in place of the
castors. These had 4 rubber feet bolted
to each end. This made for an altogether
more stable situation. To finish off four
rubber plugs, designed for plugging off
box section steel, purchased off the net
were pushed into the ends, photo 38.

Various labels were made up using
the same method | used for the helix
scale and placed on the exterior of the
electrical cabinet, so | knew what socket
or fuse was what. Some bigger labels
where made up and this time covered in
clear sticky back plastic, Blue Peter style,
and stuck onto 2mm ABS sheet. The one
covering most of the front of the cabinet
is actually covering the large hole | cut
to place in the original motor controls.
On the headstock of the lathe, a label
showing the helix angles of the different
cutters and how much to wind in the
cross feed to cut different gears, filled
the gap created by the removal of the
same lathe motor controls, photo 39.
The labels for the Arduino box were also
made in this way.

Auto Feed

A side affect of a stepper motor driving
the hob spindle was a slower cut, and
the lead screw had to be turned quite
slowly when cutting a gear. | was finding
this a bit dull so | wondered if | could
automate this. On this type of lathe

the carriage is permanently attached to
the lead screw and there is a clutch to
disengage it from the gear chain in the
headstock, photo 40. If | put a pulley

on the end of the lead screw where you
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Support feet.

normally placed a gear | could drive
it with another stepper motor. Using
the clutch, | could select either manual
or auto feed. So back to the Internet
and another stepper motor driver and
stepper motor was bought. When they
arrived, the driver was squeezed into
by now a rather crowded cabinet. With
another socket added and a new XLR
cable made up and two buttons and a
variable resistor fitted to the Arduino
box. The variable resistor enables you
to control the speed of the auto feed.

The other stepper motor was added
above the headstock stepper motor
with the same timing belt and pulley
setup as the headstock drive. With an
addition to the software | was now
able to use auto feed by engaging the
lead screw dog clutch and pressing a
button. Is was very satisfying to set it
all going, sit back and just watch as a
gear appeared.

It did occur to me | might get too
blasé and with my attention wandering
it could lead to a disaster with a

Feed screw clutch.
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CROSS SLIDE FEED

MOD 1 2.4mm
MOD 0.7 1.68mm
MOD 0.5 1.2mm
HELIX ANGLE
MOD 1 2°25’
MOD 0.7 1°46'
MOD 0.5 1°14'

Printed information panel in place of
original motor electronics panel.

meeting of a whirring cutter and
headstock. So accordingly | made up an
adjustable limit switch, photo 41, fig.
8. The stop is an aluminum tube free to
slide through 2 sections of angle bolted

Autofeed limit switch.

to the lathe headstock. An aluminum
collar is held onto the tube by a socket
headed bolt with a spring pressing
against the collar. Another collar holds
a mushroom headed plunger inserted
partway into the tube. This bears
against the saddle of the lathe as is
approaches the headstock, pushing
the plunger and tube back to close

the microswitch. The plunger can be
adjusted in and out of the tube to set
how close the saddle gets before the
microswitch is shut. The software then
stops sending signals to all 3 stepper
motors and effectively shuts down
MEGS. Obviously, this is rather reliant
on the software working correctly and
not having a bug that would cause

it to ignore the input from the limit
switch which could lead to disaster. It
should probably be a system where it
physically shuts off power to the auto
feed motor so you can guarantee it will
work, but as this is not a commercial
operation | am happy enough with
how it functions at the moment. For
the future | intend to install a “kill”
button that will remove the power to
the electronics to stop everything dead
should I need to.

Wiring Details

The die cast project box contains the
LCD screen, buttons and Arduino Nano.
| used this particular microcontroller as
it as very cheap, especially the Chinese
made compatible boards. They are
only a few pounds or so when bought
online. Itis also very compact which

is not a particular concern as there is

a lot of space in the box. It does make
it however, fiddly to work with. The
Arduino Uno (ref. 11) is a similar board,
justin a larger form factor, with sockets
to connect wires to, rather than holes
you have to solder wires into. This
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might be an easier option as you can
buy LCD shields that you can just plug
into the Uno. This saves some soldering
and simplifies things somewhat. But
again, | had a load of Nanos already, so
that's what | went with.

The Arduino is wired by soldering
wires to holes around the edge of the
board, fig. 9. These holes are called
“pins” and each has a number or name
printed on the board next to it. Some
pins are power supply pins and the
others are input/output pins. The power
pin +5v takes 5volts dc and the GND
pin is the negative pin and both are
connected to a distribution board. The
board has space for multiple positive
and negative connections. That board
gets its power from a cable with a
21mm jack that plugs into the control
cabinet. There is also a mini USB socket
that is used for programming and can
supply power as well.

The input/output pins can be set by
the software as either, as their name
suggests, to be an input- in which case
the software can read the pin and tell
if there is voltage applied to the pin or
not. These are used to tell if a button
has been pushed. If a pin has been set
to an output, it can either source or
sink current. All this means is when
pin is sourcing current it is set high or
has been switched on. There is now 5v
available at the pin to flow out of the
Arduino. When a pin is sinking current
it is set low, and the pin is connected
internally to negative or ground. The
current now flows into the Arduino.
The current that the Arduino can
source/sink is very low. | limit it to
20 milliamps otherwise damage may
occur to the Arduino and you might
get the “magic smoke”.

The LCD screen | used is a very
common type known as a 16x2 (ref12).
This means it can display 2 lines of
16 characters and needs 6 wires to
control it plus a 5volt supply and a
wire to provide the power to the LED
backlight. The backlight needs a resistor
of 2200hm between LCD and supply to
limit the current to the LED backlight,
or that will go pop. The 10k variable
resistor is to adjust the contrast. It can
be very frustrating to think your screen
is not working, and spend a lot of time
troubleshooting, only to realise the
contrast is turned down. You may hear
the voice of experience there.

®To be continued
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Autofeed limit switch.

Arduino control box wiring.
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11 12

.16 x 2 LCD screen

Arduino Nano

. 10kQ variable resistor (LCD contrast)

10kQ variable resistor (auto-feed speed control)
220Q resistor

. Button stripboard
. Back button

. Enter button

. Down button

10. Up button

11. Start auto-feed button

12. Stop auto-feed button

13. Power distribution board

14. Cable to cabinet (5V DC)

15. Cable to cabinet (stepper motor control)
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Some Workshop Tips

Rex McHinerney shares some handy workshop tips

Filing Buttons

Filing buttons are a simple, yet
astoundingly useful aid to hand shaping
components. They are just round discs of
metal fitted either side of a hole to guide
hand filing and the production of a neat,
round end. For a rough and ready result,
just using a cap screw or cheesehead
screw might be sufficient, photo 1, and
it is easy to get excellent results with a
little more care.

Obviously to get a really good result
the button should be exactly the same
width as the bar, and the bolt that holds
buttons and bar together must be a
good fit in all three parts. This is not
hard to achieve, even if using a plain
screw to hold the parts - but do measure
the screw first. Many screws (especially
metric ones) are significantly smaller
than their nominal top diameter. | prefer
to make filing buttons from silver steel,
hardened but not tempered. Glass-hard,
the file skids off them without damage,
and they don't need to be left free to
rotate. You can use softer materials, but
if you do they need to be able to rotate
so the file doesn’t wear them away;
this means a sloppy fit at the expense
of a little accuracy. If you don't have
material of the correct diameter just
turn some down, the surface finish is
not critical. Drill through a good snug

'.i- v e I'.__. .

abing crank with buttons
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Using a bolt as a filing button

fit for the securing screw, and part off
two slices. These should not be too thin,
like washers, instead aim for similar
proportions to a full nut. Use the same
drill on the component to be shaped -
you can enlarge the hole to a larger size
later if required.

Using the buttons is simplicity itself.
Fit hardened buttons securely in place
or leave softer ones a running fit. Hold
the part securely in a vice and file away,

Crank shaped using three filing buttons

guided by the buttons. Interestingly the
buttons control the cut taken by the file,
so getting a good finish is usually easy,
even with a coarser file than usual.
Normally you would use a flat file,
but you can use more than one button
to create more complex shapes with
other types of file. The balanced crank,
photo 2, was made using three pairs of
buttons in two sizes, and the concave
sections between each pair of buttons
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was finished with a half-round file.
Photograph 3 of this crank shows it
with its edges profiled, then treated with
a sanding drum followed by a felt mop
with polishing compound. But where

is the hole for fixing the buttons to the
balance weight? It has been plugged

by a piece of similar steel turned to a
driving fit. The plug is invisible after
polishing.

Finally, keep your buttons paired up
on their matching screw. You will soon
build up a neat little collection of useful
sizes, and if properly hardened they
should last a lifetime.

Centring gauge for a rotary
table

The commonest items in the scrap box
are offcuts of metal bar too small for
most uses but too big to throw away.
This simple but handy gauge needs

no more than an inch or so of round
bar. It can be made from almost any
cylindrical piece of scrap as long as it
is greater in diameter than the holes in
which it will fit!

It is often necessary to position the
centre of a rotary table centrally on a
mill or lathe. When reasonable accuracy
is required, a convenient solution is a
simple plug gauge, photo 4. Setting up
is as simple as popping the gauge into
place and matching it to a plain centre in
the mandrel.

In my case, | made one shoulder a
gentle push fit in the central hole of
the rotary table and the other in my
faceplate. Naturally, if your rotary
table has a tapered bore, rather than
a cylindrical bore, then a little more
effort will be, required. The gauge may
also be held in the jaws of a chuck.

As the device is easily made double
ended, make one end to fit the table,
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Rotary table alignment dévice

and the other to fit your most likely
accessory. If the table has a taper
socket, start by turning a short stub
taper. The locating pins should be
turned to 60° internal angle; this
makes it easier to match them to a
plain centre. They should not be too
small, but if you place the pin inside
a shallow recess, it will have a little
protection. If you turn the gauge

by holding the work in a three-jaw
chuck, the accuracy of the chuck will
be the limiting factor (along with your
eyesight!).

In use the gauge is simply fitted to
the rotary table and line up with a dead
centre or a centralised wiggler (or even
a sticky pin). Need | describe a sticky
pin? It's just a pin attached to the end
of the mill or lathe spindle by a blob of
blu-tac or similar. Whilst gently rotating
carefully pushing against it with the

S

I S

The centre is éent}e—dri//ed at the other end

Workshop Tips | |

edge of a ruler or a metal bar will get it
to run perfectly true. You should be able
to line the end of the pin up the gauge
to an accuracy of a few thousandths

of an inch, although good light and

a magnifying lens may be needed by
those less myopic than me!

Finally, a really handy little gadget
with a similar purpose can be made by
chucking a short piece of silver steel,
perhaps %" diameter, and turning a
60° cone on the end, photos 5 & 6.
Centre pop it adjacent to jaw number
1, and harden and temper it. This little
slave centre will not have the accuracy
or rigidity of your proper Morse taper
centre, but it will come in handy for all
sorts of alignment tasks. You can even
putitin adrill chuck and push it into
a centre pop to hold a workpiece in
accurate alignment whilst it is clamped
in place.n

- v &' .
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New Motion Nuts
for a Tom Senior M1 ~

The coﬁvp/eted new knee nut

Laurie Leonard restores
accuracy to a well worn
milling machine. Part 2

The Knee

Comparing the as removed nut shown
on the left in photo 1to the new
completed nut shown in photo 14 the
major difference is evident. The locating
flange is much smaller and does not
cover the fixing holes. As mentioned
above much time was spent agonising
over the waste of material versus the
ideal solution of copying the original but
it was concluded that the new design
would be adequate for the use that the
mill was to be put to so it was made to
the same dimensions except the size of
the top flange.

For cost/waste reasons a hollow
section was purchased, photo 15,
having ensured that the bore of the
stock was smaller than the thread
core. This created a slight problem
of support from the tailstock when
machining the outside diameter to size.
This was solved, photo 16, by turning
a slightly tapered plug that was driven
into the bore. The later was faced and
centre drilled in situ after the stock was
mounted in the chuck.

Having turned the portion that would
fit inside the knee support casting to
size the other end was machined to
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Hollow stock as purchased for the Knee Nut

produce the flange. This was made the
same thickness as the original flange
and the large diameter of the stock piece
only cleaned up to leave it as large as
possible. The bore was then opened out
to the tapping size of 1" 5 TPI, ACME .
So far so good but it is now necessary
to set the feed screw to give the
required 5 TPI. On the Myford which
has an 8 TPI lead screw and with the
standard change wheels, a driver of 40
teeth onto anidler and a driven on the

3 )‘\T

lead screw of 25 teeth will provide the
required ratio. It is interesting to note
that this is a step up ratio compared to
most screw cutting operations and a
dummy run with the tool well clear of
the work showed that carriage rattled
along at a fair old pace even using back
gear and a low speed from the variable
frequency drive.

The nominal dimensions of the ACME
thread form are shown in fig. 2. | say
nominal as dimensions change with

Turning the outside diameter of the knee nut showing the temporary plug for the centre
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the grade/tolerance attributed to the
thread and which source you look at. The
formulae were taken from ref. 1. More
comprehensive formulae were found
in “The Model Engineers’ Workshop
Data Book”, issued with MEW in parts
a number of years ago and things like
clearances were given for specific threads
but 1inch 5 TPl was not amongst them.
As it was intended to cut the thread to
fit the existing screw, the latter stages of
the process being on a trial fit basis, the
formulae shown were deemed adequate
for the work. This was further justified
having the knowledge that the mating
male thread, the existing screw, was
bound to worn in a non uniform manner.
The next hurdle was the fact that a
6 TPI ACME insert was being used as
the threading tool for the 5 TPI thread.
The insert was purchased as the nearest
available at reasonable cost. Although
the geometry was correct the length of
the tooth flat was wrong as shown in
Table 1. The calculation shows that the
depth of cut has to be increased from
the nominal 6TPI of 0.093 inches to 0110
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Clock set up on the end of the threading tool to monitor increase in cut

I.;['_I',.’,._’,f,-'ﬁl:lIll

inches for the 5TPI thread. The insert
purchased had a maximum listed depth
of cut of 2.63 mm (0.104") which is 6 thou
short of the calculated depth of 0.110 but
examination of the insert indicated that
at least a further 10 thou within profile

Tom Senior Nuts ”

Trial fitting the knee nut on the knee screw

was available before fouling so enabling
the 6 TPl insert to be used for the 5 TPI
thread. These last few thou were in the
area of the clearance margin and it was
again considered that the male thread
was worn anyway. Table 1also shows

A

29°

Flat

==

Pitch (p)

ACME Thread
Depth (d) =1/2 P + 0.010"
Flat (f) = P x 0.3707

e
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the flat of the 6 TPl insert to be 0.0618
inches whereas 0.0741 inches is needed
for the 5 TPI thread to be cut. In practice
this meant that after the full depth of
cut the flat had to be enlarged by about
0.012 inches.

The thread cutting tool (holder as
described in MEW issue 268 fitted with
the ACME 6 TPl insert) was mounted in
the tool post and set parallel to the line
of travel. Initially | found no easy way to
do this and resorted to using a straight
edge against the tool insert and eyeing
it up against the work, photo 17. In this
view it can be seen that the tool is not
yet correctly set as there is a dark wedge
between the work and the straight
edge. Only after several attempts did the
penny drop and a clock gauge was set
up as in photo 18 and the carriage run
up and down making adjustments as
required until there was no deflection on
the clock.

Having cut the thread with the top
slide locked as if it were 6 TPI but to the
depth required for 5 TP, a clock gauge
was set on the end of the insert holder,
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Trial fitting of knee nut in the support casting showing the locating grub screw

photo 19. The top slide, which had been
checked to ensure travel was parallel

to the bed, was released and used to
put on the cut to increase the length of
the tooth flat, the actual movement on
the top slide being shown on the clock
gauge. The length of the tooth flat was
increased in small intervals to just short
of the value calculated in table 1and

the nut, still held in the four jaw chuck,
was removed from the lathe and tried
on the feed screw which was held in

a vice, photo 20. A degree of thread
engagement was found but very little,
so the job was returned to the lathe

and a further couple of thou cut put on
with the top slide and the fit tried again.
Engineers blue was used on the thread
to confirm that the depth of cut was
sufficient and that the stiff engagement
was due to flat length rather than overall
diameter restriction. The engagement
was expected to be tight and as the trial
and error progressed more confidence
was gained that the correct fit was
being approached but... too confident!
Trying to drive the new nut on the feed

Knee screw and nut reassembled

screw with too much force made the
nut slip in the chuck as evidenced by the
witness marks showing photo 21 where
the chuck jaws have chewed the surface
of the nut with the corresponding
production of swarf.

The jaws were released, and the nut
repositioned as near a possible back
to the original position using the score
mark as guidance. The threading tool
was fully engaged and adjustment of
the top slide carried out to reset the tool
to the last cutting position by “feel”.
After a few more thou removal the nut
was made to screw on and as expected
became freer in the normal working
range where wear had taken place on
the screw itself. It is interesting to note
that using a micrometer there was no
discernible wear on the diameter of the
screw in the central portion.

It was now necessary to address the
issue of locating the nut within the
casting. As the new flange fell a long
way short of the old locating holes
in the casting a new approach was
necessary. It was argued that the torque
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DRO showing 1/2 thou LED

on the nut within the casting would be
small provided the slideways were well
adjusted and both slideways and feed
screw lubricated. The weight of the table
assembly would also be bearing down
on the flange holding it in contact with
the casting so the main consideration
was a means of anti-rotation. A single
grub screw was fitted in the side of the
casting with a dimple being formed with
a centre drill, photo 22, in the nut (note
the score marks where it slipped in the
chuck during trial fitting). The completed
nut in the casting is shown in photo

23, the centre pot marks made for
reference to the dimple position. Photo
24 shows the casting refitted to the mill
for testing.

Performance
The mill was reassembled and the gib

Knee nut retaining collar machining
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strips adjusted. Testing showed that the
feeds were really smooth, and the knee
had stopped lurching but backlash which
previously had been up to 10 thou would
be the real test. The mill is fitted with a
digital read out (DRO) so all feed screws
were rotated in a clockwise direction
and the three scales zeroed. My DRO,
photo 25, has an LED which illuminates
at the half thou. Each screw was rotated
anticlockwise until the corresponding
half thou LED illuminated. In each case
the corresponding scale on the screw
showed between half a thou and a thou.
This was a very pleasing result.

But...

A number of jobs were satisfactorily
completed but a time was reached when a
job required the knee to be near its lowest
limit of travel. Funny things seemed to

Temporary knee nut retainer

Tom Senior Nuts ”

be happening and backlash had suddenly
increased. Investigation was needed to
find out what was going on.

After some head scratching and close
inspection, it was discovered that my
assumption in relation to the adequacy
of using stock material for the knee
nut of smaller overall diameter than
the original was incorrect. To recap, the
original nut was held in the support
casting with three bolts through an
integral flange. The replacement material
was too small on the diameter for the
flange to carry the bolts but it had been
argued that the weight of the whole
table assembly would keep the knee
nut in contact with the support casting
and that the grub screws would only be
needed to prevent the knee nut rotating
in the casting.

It was found that at times of operation
close to the lower end of travel, instead
of the table going down when attempts
were made to lower it the knee nut
was in fact being wound up out of the
casting. Why? It was concluded that this
area of the dovetail slide arrangement
had minimal wear and that when the
gib strips had been reset they were set
too tight for this area. As the gib strips
needed to be as tight as practically
possible the new knee nut had to be
positively clamped in place as in the
original arrangement. Initially a bodge
was carried out as in photograph 26.
The original bolts were located (never
throw anything out!) and short lengths
of tube slightly shorter than the depth
of the nut flange were made and used
in a clamping arrangement with thickish
washers. Ok for a temporary solution
but the long term fix?

Various set ups were considered
but the final solution was to make a
clamping collar that would fit over
the nut flange and hold it down on
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Knee nut retaining collar machining Checking the gap to give full seating

the support casting. Ideally the mill
should have been dismantled in order
to fit a complete circular collar but still
recovering from a back operation this
was dismissed as “not a good idea”.

It was thought that a collar with a
“keyhole” would serve the purpose and
be a lot kinder to my bad back. This was
relatively easy to make from an off cut
of mild steel. photo 27 shows the initial
machining with photo 28 showing the
finish boring of the recess to house the
flange on the knee nut. The position of
the holes for the clamping screws were
marked on the new clamping collar by
inverting the old nut and clamping it on
top of the collar and marking it with a
drill through the holes in the old nut. The
counter bore diameter in the clamping
collar was made on the “generous” side
as it is not critical but would be messy

to subsequently open out if made too : Soalt”

small. The clearance holes in the collar : : 2

could also be opened out if needed to Completed collar Installed

cater for slight out of alignment but

this was not required. A piece of the potential problem had been foreseen Conclusion

new collar was cut out to clear the knee hence the use of cap screws which could  After a fair bit of effort was it worth it?
screw and a test fit was carried out. The have been accommodated in counter Result: smooth and significantly reduced
collar has to hold the nut hard down in bores if this had been required). The backlash! »

its casting, but | also wanted it to more limit was found to be the knee main

or less seat on the casting. As expected, body casting hitting the knee nut casting ~ References

there was a slight gap between collar holding down bolts and no connection 1 Myford Series 7 Manual, lan Brady.( My
and casting. Photo 29 shows feelers with the nut replacement work. Copy: Argus Books 1982)

being used to determine the amount to
be turned off the face of the collar. This

done the collar seated well, photo 30, .
and checks using the DRO when raising Table1 ACME profile formulae

and lowering at the limits showed the .

erratic behaviour had been eliminated 1" Diameter Thread 6TPI STPI
but the bacl_dash haq s.IightIy'increased Pitch (p) = 1/TPI 01667 0.2000
from when it was originally fitted

probably as a result of the nut bedding Flat (f) = 0.3707 x P 0.0618 0.0741
in. The top of the new arrangement _

was higher than the old integral flange Depth (d) = 0.5P + 0.01 0.0933 0.100

and tests were carried out to make sure Dimension in inches
that travel had not been reduced (this
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I'rom the Archives:

A Quick and Easy

Tangential Tool Holder

Michael Cox’s design was extremely popular when it appeared in issue 179 of

MEW, February 2011

here is much interest in
I tangential tool holders not only

on the Model Engineer website
but on many others. The big advantage
of tangential tooling is that tool
grinding is very quick and easy since
only one face needs to be ground. |
find that using a tangential tool holder,
| can make deeper cuts than with
conventional tooling and others have
reported the same.

Commercial tool holders are available
but are costly. There have been a
number of designs published in the
past that can be home-made. All the
previous designs that | have seen
require complex angles to be set up
for milling the slot for the tool. The
design presented here avoids setting
up complex angles so making the tool
holder easily and quickly made.

<% T00LS AND TECHNIQUES FOR THE HOME ENGINEER
MODEI.. ENGINEERS’

THE rnmul. I'Iﬂl“ MAGATINE
B SSon O s L
COLYER-CASELEY
%;’gﬁ.?m? CUTTER GRINDER

165 Iﬂ 176

VISIT OUR WEBSITE wvww mode I-e'm ne

Mike Cox’s Update

| made this tangential toolholder back

in early 2011. Since then it has been the

tool | use for 95% of my lathe work. The
only times | use other toolholders are:

« When making heavy intermittent
cuts, because the tool tends to get
hammered down in the holder.

- Whenit is physically impossible to
access the surface to be machined
with the tangential toolholder.

- When carrying out special operations
such as parting, chamfering and
knurling.

« When making left handed cuts. I still
have not made a left handed version.

In use the toolholder has performed

well and no modifications have been

made.

The finished tool holder
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Note the parallelogram shaped shank

The tool holder was made for my
Asian mini-lathe and uses a 1/8 inch
square HSS tool. It could easily be scaled
up to accept larger tools for use on
larger lathes. Photograph 1 shows the
finished tool holder. It can be seen that
the tool is clamped in a slot using an M4
screw and that the tool is angled at 12
degrees to the front of the tool holder. In
order to obtain the 12 degree tilt of the

The design
presented here avoids
setting up complex
angles so making the
tool holder easily and
quickly made.
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tool in the other direction the shank of
the tool holder is parallelogram shaped
as shown in photo 2. In the photo, the
tool holder is shown upside down lying
on the top edge of the shank in order to
show the inclination of the tool.

Construction
The tool holder was made from a piece

of 6 x 25mm mild steel bar 65mm long
(fig 1). This was clamped in a milling
vice set at an angle of 12 degrees to
the X or Y axis and the slot was milled
with a 3mm milling cutter to a depth of
3mm. The slot was enlarged laterally
until a 1/8 inch square piece of HSS
was a snug fit. The tool must protrude
slightly above the surface of the tool
holder so that it can be held by the
clamp screw. The hole was also drilled
for the clamp screw.

The excess material (approximately
52 x 177mm) was then removed with a
hacksaw and all the edges cleaned up
with a file. The front corner was also
sawn off at about 50 degrees to the
front of the tool holder and then filed
smooth.

The parallelogram shaped shank
was then made. This can be done by
mounting the tool holder in a tilting

The tool grinding jig
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The tool holder mounted on the lathe

The tangential tool
is a universal tool
that can be used for
turning or facing a
workpiece without
adjusting the angle
of the tool in the
tool post

vice at 12 degrees from the horizontal
and then milling away the excess
material on both sides of the shank.
This was the method | used. However
there is relatively little material to
remove and it could be done by hand
filing. The 12 degree angle is not critical
and as long as it is about right (+/- 2
degrees) the tool holder will work.

The clamp screw was made from an
M4 screw with a large head. The head
was turned down to the dimensions
shown in fig 2 and the screw was then
cut to length.

Tool grinding jig

The tip of the tool is ground at an
angle of 30 degrees. To facilitate

this grinding operation a simple jig
was made (photo 3). This has a Vee
groove angled at 30 degrees. The bar
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at the back is used to guide the jig
against the edge of the grinding rest.
The dimensions of my jig are given in
fig 3 although these may need to be
changed to suit other grinding rests.

In use the tool is lightly clamped in the
vee groove with a finger and the bar is
held against the edge of the grinding
rest. The tool is advanced by finger
pressure onto the grinding wheel to
form the 30 degree tip.

Use

The tangential tool holder is shown
mounted on my tool post in photo 4.
Photograph 5 is another view of the
mounted tool holder. The forward

inclination given to the tool by the
parallelogram shaped shank is clearly
visible.

The tangential tool is a universal tool
that can be used for turning or facing a
workpiece without adjusting the angle
of the tool in the tool post. | routinely
take 1mm cuts with it whereas with
conventional tooling my lathe struggles
with more than 0.5mm cuts. The best
surface finish is obtained by very lightly
stoning the tip of the tool to a small
radius after grinding. »
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Scribe a Line continued from page 17

Readers’ Letters ”

Memories of Jack Radford Designs

Dear Neil, as a new subscriber to MEW, and having just
received Issue N0.295, | don't know if this is the correct way of
contacting ‘Scribe-a-Line™ (it is - Ed.)

However, | was interested to read the article regarding
a ‘Machine of the Future’. The contributor, Geoff Harding
comments on his Murad ‘Bormilathe’ which reminded me of
the design by the late Jack Radford for ‘Elevating Heads for
the Lathe’ which somewhat emulated the Murad innovation
on the Myford Super 7. Jack Radford published a number of
original designs in Model Engineer in the late 1960’s and early
1970’s, some of whose principles were later incorporated
into designs by the late George Thomas. All of the Radford
designs were republished in 1998 in a compendium entitled
‘Improvements and Accessories for Your Lathe', although in
my personal opinion many are at the very limit of what can
conveniently produced even in an exceptionally well equipped
home workshop. However, | accept that there are highly skilled
and knowledgeable amateurs out there who are quite capable
of constructing all of Radford’s designs.

But this may, regrettably, contribute to the fact that castings
for Radford’s designs are not commercially available (to the
best of my knowledge) and has lead me to have bespoke
patterns and castings made in the past simply to permit the
construction of some exceptionally useful and successful
devices. | am currently working on Radford’s ‘Worm-Wheel
Hobbing Attachment’, the castings for which were kindly given

Coincidence

Dear Neil, I just thought | would share a coincidence with you, | hope
you don’t mind. You may recall that in the article | submitted | alluded to
the fact that I had got the bug from assisting a neighbour in his shed.

| also mentioned that he had built me a bench from a photograph |
showed him. Well the other day | was sorting through some paperwork
and lo and behold | found the original catalogue (Photo attached). What
is perhaps more revealing is the price of the bench that my pocket
money could not stretch to, it was 40 years ago according to the date
on the catalogue. Like us all | horde things and they turn up quite

coincidentally.

Stuart McPherson, by email

Choosing Steels

to me by an elderly amateur tool-maker who was not going
to be able to complete the device and | am in the process of
making the patterns for the ‘Thread Milling Attachment’ having
received a ‘definite maybe’ from a local foundry that it will do
the casting for me.

| am a great admirer of the late Jack Radford and | am certain
others readers, who may not be quite so familiar with his work,
would be well rewarded should they chose to investigate
his designs for future consideration. BTW, although only
mentioned but never described by Radford, | have made my
interpretation of his ‘Indexable Catch-Plate’ which conveniently
allows the cutting of multiple start threads and worms.
Radford stated that any number of starts could be achieved
with it but my humble effort is graduated only to a maximum
of six and | doubt that practicably it could ever be used to cut
more than two or possibly three starts. He doesn’t mention an
indexable chuck back-plate for work-holding when cutting the
corresponding internal threads - now that thought has just
given me an ideal

Chris Crew, Lincolnshire.

Jack Radford’s book is still available, | received a copy one
Christmas, what may put off some modern readers is the
need to make patterns and get castings made for his more
advanced designs - Neil.
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Dear Neil, a couple of comments and queries about MEW issues 293 - 295 and the article in 293 regarding choosing steels. There
appears to be a popular misunderstanding of the significance of the T in the designations of EN steels. It appears that this is
believed to indicate that the material has been heat treated but although true it is intended to indicate a range of tensile strengths
with the letter designator ranging from P indicating UTS 540/690 MPa to Z indicating UTS 1540 min MPa. Since achieving
mechanical properties is dependant on both steel chemistry and component dimensions this introduces the concept of limiting
ruling section based on a bar diameter of a specific teel grade which can achieve a particular tensile strength on heat treatment
(ranges P to Z). If we take two of the material examples in your article EN8 and EN19 both can be heat treated to condition R but
the limiting ruling sections differ considerably EN8R |(080M40R) limiting ruling section 19mm; EN19R (709M40R) 254mm.

John Clipstone, Derbyshire
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Constructing the

MEWSsonic: a homemade

ultrasonic cleaner

Mark Noel shows how
you can build your own

sonic cleaning tank from

readily available parts
- Part 2

eing of a curious nature, | had to
Binvestigate further, discovering

that the ingenious mechanism
includes a pair of enmeshed snail gears
configured to provide this ‘molluscular’
movement (photo 10). For this project
the 60 minute timer seen left in photo
9 was used, with similar units being
available new from eBay. Only four
connections are required: two for the
240V mains synchronous motor, and

Details of the dual-rate Sankyo timer
seen in the centre of photo 9. A pair
of snail gears with two distinct radii
are meshed to generate a fast, then a
slow rate of rotation. The markings on
the associated dial show how this rate
suddenly changes after 10 minutes.
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The completed MEWSsonic P

rofessional. The blue flexi-tube on the right is for sucking

cleaning fluid from the tank, while the one on the left is used to suspend parts for

cleaning.

two for the internal microswitch which
is becomes open when the shaft turns
fully anticlockwise.

The temperature display uses a Maxim
DS18B20 one-wire digital sensor sealed
within a cylindrical stainless steel tube,
and a 3-digit display spanning -55 to
125°C with a resolution of 0.1°C, sourced
as a complete package from eBay
(photo 11). Connection of the sensor
is rather fiddly since three pin headers
must first be soldered to pads on the
rear of the unit using a fine tipped iron.
Shrink sleeve was used to give strain
relief between the sensor wires and
these pin headers, as seen in photo 12.
Although the instructions that came
with the unit specified a 12V supply,
it operates reliably down to 5V, which
means that it can be connected to the
always-on +5V Standby line of the ATX
supply (Fig. 1). This is useful because
it means that the temperature will
continue to be displayed even when the
main 12V output of the ATX is disabled
by the thermal limit switches, as will be
discussed later.

Photo 13 shows the various adhesives
and other agents needed to assemble

the ultrasonic cleaner. These include:

- Kapton high temperature tape to
secure parts against the tank wall.

« Clear silicone adhesive, most varieties

Front and rear of the temperature display
module. Three pads at the top on the rear
are for connecting the sensor. The lower
block is for providing 5V - 12V power
using the snap connector provided.

Model Engineers’ Workshop



Wiring completed to the display module, with pin headers and
shrink sleeve used to join the sensor to the circuit board.

of which tolerate high temperatures.

Silicone was used to provide a seal

between the transducers and the

underside of the tank, and between

the holding screws and the inside of

the tank.

5 minute epoxy resin to bond the tank

to the CamdenBoss box.

Shrink sleeve and/or Hellerman

rubbers for stress relief of electrical

connections.

Plastic Weld for bonding ABS parts.

« M10 x Tmm Carbon steel die used to
make the 2 custom brass cap screws
for fastening the transducers. The
design is shown in Fig 2.

- Nail varnish.

.

Nail varnish? Yes, this fast-drying
cellulose lacquer finds many uses in my
workshop, and in the field; for coating
coil windings, repairing tissue damage
on model planes and for lacquering
nuts as a quick thread lock. In this
project a thin coat of varnish was
used to restore the sheen on rough
edges of the ABS box after cutting and
sanding. The problem, Gentlemen, is
how to acquire this magical elixir? Be
courageous and take the lift to the third
floor department marked ‘Lingerie and
Cosmetics’, and stride boldly through
the lace and frillies until you come face
to face with the supermodel behind the
Cosmetics Counter. Ask for two bottles

MEWSonic Cleaner ”

Various adhesives etc needed to assemble the cleaner, plus a
pocket lighter for flame polishing acrylic.

of nail polish “for my wife”. Under no
circumstances say that you intend to
lacquer your nuts, since this will trigger
a call to Security. Then beat a speedy
retreat back to the man cave with your
lifetime’s supply.

Fig 1 shows the complete circuit
diagram and photo 14 shows
which wires from the ATX main
board connector are involved in this
application. All unused wires were
trimmed short and made safe by sealing
the ends with shrink sleeve. A pair of
wires were soldered to the 240V Live
and Neutral inputs inside the ATX case
and threaded out alongside the main
wire bundle to provide power to the

FigA
220 Ohm
220V AC %LED
Temp. display Small fan Large fan Pump Tank heaters
ATX
Thermal
switches
Ultrasonic
transducers
VN Tank
[ W] Driver Board
N4
Timer I
Key:
=4
220V live 220V neutral  Ground Power ON +5V +5V standby +12V Switch

Circuit diagram of the ultrasonic cleaner. Wire colours correspond to those referred to in the text and shown in photo 14.
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Close up of the ATX wire bundle that supplies the larger PC
mainboard connector (reproduced from my article in MEW 226).
Wires used in this project were: Ground (black), 12V (yellow), 5V
(red), 5V Standby (purple) and Power on (green,).

Allendale board, via the timer switch.
A very useful feature of ATX supplies
is that a large current on the 12V

line can be controlled by the simple
action of bringing the Power On line
down to Ground. In this instance the
temperature generated by the 12V
heaters is monitored by the thermal
limit switches which open at 45°C,
disconnecting the Power On line, thus
terminating 12V current and hence the
heat. Two thermal switches are used
in series to provide a guarantee that
at least two points on the tank wall
(and hence the fluid) do not get too
hot. Switches with higher ratings are
available should you wish to raise this
threshold. The remainder of the circuit
is simple and should be self-evident. An
earth patch comprising a wired copper
pad is held against the tank wall with
Kapton tape as a precaution should
high voltages from the ultrasonic
transducers somehow leak onto the
metal surface.

Internal layout of the ultrasonic cleaner.
Note the two fans for cooling the driver
board and the parts for folding the
discharge pipe in the technologically
advanced Tube Retract Guidance System.
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holes.

Graph paper makes a handy témp/ate for drilling a matrix of

Openings were cut in the
enclosure to fit the various
switches, ventilation ports
and rubber feet. Round holes =
in ABS are easily cut using
centre, cone or step drills,
while a jig saw was used to
make the larger holes for the
pan and the ATX vent port.
Into the latter was fitted
the tumble drier grille using
Plastic Weld to bond the
part. The two bullet carriers
were glued into holes cut in
the base of the box and act
as grilles for cool air directed
onto the ultrasonic driver
board. Photo 15 shows

how graph paper provided a
handy template for drilling the matrix
of holes in the rear of the box through
which the ATX could exhale.

Photo 16 shows the internal layout
that includes twin fans to cool the
Allendale driver board, the larger one
powered from the (enabled) 12V supply,
the smaller one from the (always-on)
5V Standby line. This arrangement
ensures that the board always receives
cool air even when the 12V heater
line is disabled by the limit switches.
Also seen in this image is the pump
installation and the unique Tube
Retract Guidance System. The PVC tube
exits the enclosure via a cable gland
which can be tightened to clamp itin
either the retracted or in the extended
position when fluid is to be discharged,
and this tube is guided into a loop when
retracted by the Perspex cover and red
pillars. Fluid is drawn into the pump
from another folding tube connected to
one of the flexible coolant pipes on top
of the enclosure which can be angled

downwards to suck every last drop of
cleaning fluid from the tank (photo 1).
As an aside, readers may be
interested to learn that the Perspex
tube guide was sawn from a piece of
6mm thick diffuser plate recycled from
a defunct LCD television - another
source of useful materials. The sawn

Flame polishing the sawn edge of acrylic
that forms the tube guide.
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Ventilation ducts underneath the box
made from .22 bullet carriers. These direct
cooling air to the the ultrasonic driver
board.

edge was dressed with sandpaper

but still remained rough despite my
best efforts. Although this part is not
be seen once the machine was fully
assembled, as is the case with my hair,
| do like everything to be perfect. The
solution was to smooth the edge to

a mirror finish by flame polishing, a
process which involves using a flame to
partially melt the surface of the rough
acrylic. It does take some practice to
obtain the best result - passing only
the blue reducing part of the flame

Close up of the tank before covering with insulating foam,
showing the transducers, heater foils, a limit switch, temperature
sensor and earthing tab attached with kapton tape.

CAUTION. This project

involves fitting circuits

and devices that handle

240V mains and higher
A.C. voltages which will be hazardous
if not properly protected. If you are not
qualified to ensure adequate safety in
this construction then you are advised
to seek professional help in completing
the installation.
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bl

Right hand side of the box with the cable
gland that acts as an in-out lock for the
Tube Retract Guidance System.

along the edge (photo 17). There are
several demonstrations of this method
on YouTube and it is a skill worth
perfecting. Flame polishing works best
on acrylic, with ABS reacting to the
heat by simply bubbling and charring.
Do not attempt to use the method
on PV, since this plastic will release
hazardous chlorine fumes when heated.
Photo 18 shows the tank with
transducers and other items attached,
before adding a Jubilee strap for
security and wrapping with insulating
foam, while photos 19 and 20 show
the ventilation ports on the sides and
underneath the box - these made from
the .22 bullet carriers! The right hand
side of the box is where the drain pipe
exits and is locked in the extended or
retracted state by a cable clamp (photo
21). The MEWsonic was completed
by adding Letraset labels to various
switches and dials, protecting these
with slips of self-adhesive book cover
film. In photo 1 a second flexible coolant

Rear of the ultrasoni

MEWSonic Cleaner ”

¢ cleaner with mains connection and vents
for fans cooling the ATX power supply and ultrasonic driver
board.

pipe is seen to the left of the tank:

this can be used as a crane to suspend
light articles, while heavier parts are
normally placed in a plastic basket. It

is essential that items to be cleaned
never rest on the base of the tank since
this greatly reduces the transmission of
ultrasound and hence the effectiveness
of the cleaning process.

I hope that this article encourages
other people to consider building their
own ultrasonic workshop cleaner,
since all the required parts are readily
available and quite inexpensive. It
would not be necessary to include the
pump, heaters and temperature sensor
in order to create something that is
simpler and yet still accomplishes
the same task, refurbishing tools
and saving you a bob or two. As you
disappear into your workshop to begin
this project don't forget to tell everyone
that you are busy with Government
Work! n

Resources
www.allendale-ultrasonics.co.uk for
ultrasonic transducers, driver board and
Kapton tape

www.rapidonline.com for ABS box part
no. 30-7423, rocker switches part no. 75-
0730, cable gland part no. 04-1926

eBay for 10W 12V foil heaters, 10mm
foam insulation, thermal limit switches,
digital temperature sensor, 12V fuel
pump and flexible coolant pipes
www.amazon.co.uk Search for: EVGA
600 W1, 80+ WHITE 600W. Also search
for: 3 Piece Steamer Set 22cm - Stainless
Steel Mirror Polishing Finish

Your local field sports shop for 22

calibre rifle cartridges in plastic carriers.
However, you will need a firearms
certificate to obtain these!
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On the

Wire

AWH fromthe World of
Hobby Engineering

Envision Virgin Racing to recreate 11-year-old’s winning
Formula E car design

Eleven-year-old Kitty Thwaite is to have the climate change
livery she designed for Envision Virgin Racing’s Formula E car
recreated in full and put on display, after beating more than
3,100 entries in the team’s global art competition.

Held in partnership with National Geographic Kids and
children’s illustrator Rob Biddulph (creator of the online series
‘#DrawWithRob’), the sustainability focused art competition
challenged children to draw the all-electric race car through
an instructional video and then create their own nature-led
custom car designs.

Judged by the team’s Managing Director Sylvain Filippi
and Managing Director of Nat Geo Kids Peter Johnson, both
were impressed with Kitty’s thought-provoking design which
features a variety of endangered animals set on a background
of a ‘warming planet’, together with the message ‘land, air or
sea, all animals are precious to me'.

“It will be absolutely amazing to see my design for real,”
said Kitty who lives in Tetford in Lincolnshire, UK, and
attends the Edward Richardson Primary School. “We learn
about recycling and emissions at school and | care about the
environment a lot. | love drawing animals too; pandas are my
favourite!”

To add to the excitement, Kitty was informed of the news
on this evening’s BBC flagship programme the One Show
where she appeared live in front of an audience of around
five million, together with her mother Alison. As part of her
prize, Kitty will also receive tickets to a Formula E race next
year and a video message from one of the team’s drivers. The
top three entrants also received a subscription to children’s
magazine National Geographic Kids.

“Our competition aimed to raise awareness of the effects
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of climate change to a younger audience, whilst providing
a bit of fun and light relief to parents during the lockdown

period,” said Filippi. “Everyone at Envision Virgin Racing cares
passionately about the environment, which is why we run
numerous initiatives like this one under our Race Against
Climate Change programme. As a father of two myself, | was
very inspired by Kitty's drawing and I'd like to extend my
congratulations to her and my thanks to everyone involved.”
Formula E - the world’s first fully-electric racing series -
is next in action on August 5th in Berlin when the current
season resumes with six races over nine days following a
five-month hiatus.
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SMEE Workshops Re-open

Hobby Engineering News ”

After a lot of hard work and preparation to enable social distancing the Society of Model and Experimental Engineers workshops
are again available for use of members, but with the following restrictions / safety facilities. Members should have received full
details by email, but other readers may be interested in some of the precautions taken:

. There will be a maximum of 6 people at any session. You must pre-book.

. The sessions will be Tuesday, Thursday and Sunday, normal times.

. There are markings on the floor to enable correct social distancing to be maintained.
. There is hand sanitizer available.

. Surfaces are being regularly cleaned and disinfected.

. Disposable gloves are available.

. If you wish to use a face covering, please bring your own.

The photos show some of the measuring equipment and machinery in the workshops and available for members to use. You can

find out more about the SMEE at www.sm-ee.co.uk.

Machine Mart Conditioner/
Dehumidifier/Fans

These mobile units combine air
conditioner, dehumidifier and multi-speed
fan into a useful 3-in-1 unit. These models
can provide quick, effective & efficient
cooling or drying in any home or office.

A self evaporation system works to
recycle condensed water in order to cool
the condenser, improving efficiency,
reducing noise levels & saving energy.
Simple touch pads and a remote control
operate the air conditioner, dehumidifier
and fan functions with ease.

Features of all models in this range include:
« Eco-friendly R290 Gas, very low global
warming potential
- Compact design with wheels for
portability
- Simple to wash with removable air filters
- Automatic 24 hour timer
- Selectable oscillating air flow direction
« Automatic cut out when drainage is required
« Up to 12000BTU - applicable area of up to 25-30m;
« Supplied with remote control, flexible outlet hose and window slider
vent.
Models in this range start from £262.80 Inc. VAT.
Visit www.machinemart.co.uk for more details.
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Modelling has been
saving grace of
Britain’s mental health
in lockdown

The countrywide lockdown brought about by

the Coronavirus pandemic has had a considerable
impact on life across the UK, and whilst the
lockdown restrictions are beginning to ease week
by week, the pandemic has undeniably contributed
to what was already a significant mental health
crisis.

With millions of Brits confined to their homes
and many suffering job losses or being placed on
furlough, reports of mental health incidents have
risen and the extended period of uncertainty has
disrupted the nation’s routines, work and leisure
activities essential to maintaining mental stability
and wellbeing. However, the quarantine has
inspired a nation of people to discover the myriad
benefits to be gleaned from creative pursuits.

New nationally representative research carried
out by creators of the desktop factory Mayku, has
found that over 1.5 million people in Britain have
experienced a significant mental wellbeing benefit
from discovering or developing a hobby in model
making in lockdown.
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Making grit
blasting cabinets

Stuart Walker responds
to a request for
information on larger
grit blasting cabinets

Introduction

Following Graham Meek'’s article on a
small workshop grit blasting cabinet, a
request appeared in Scribe Line for advice
about building a much bigger cabinet
suitable for motor cycle restoration and
large-scale models. Over the last decade |
have used several different cabinets and
made my own, photo 1, which works
well but is not perfect, and I'm happy to
pass on the knowledge that I've gained
to help others find a better solution for
their own particular needs.

In essence, hard grit blasting is used
for typically removing old, brittle paint
and corrosion from ferrous metals in
preparation for painting or galvanising,
through to a range of softer grits
intended for non-ferrous metals to
produce a range of textured finishes.

All these processes can be undertaken
using the type of blast cabinets discussed
in this article. Some restorers favour

the use of soda blasting which can be
undertaken in the same sort of cabinet or

Typical soda blasting kit for outside use Typical twin fronted blast cabinet
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The author’s cabinet with loosely fitted hopper - found to be 5mm

too short and needing a make-up strip to achieve a good seal

cutting buttons.

open blasting as shown in photo 2 but
requires a different gun and feed system.
I have no experience of using this process
but I understand that the big plus for
soda blasting is that it only cleans, does
not erode the base material and is simply
washed of with hot water to leave a clean
surface free of any abrasive material
which would typically cause problems
inside engines and gearboxes if normal
grit basting techniques were used.

Size and shape of cabinets
Compromises have to be made between
the amount of available workshop
space that the blast cabinet will occupy
and the size of items you need to blast.
Where long items need to be treated it
is possible to make a side by side twin
cabinet as show in photo 3. Bearing

in mind you have to reach through
small port holes to hold the gun and
manipulate the parts, the maximum size
of a single cabinet should not be much
more than 600 deep by 600 high and

August/September 2020

M6. screws with large diameter washers for securing hole

1000 long. Alternatively, outside open
blasting might be possible on a dry
windy day, provided the inevitable dust
is not going to cause pollution problems.
Do be aware that the removal of old
lead-based paints by grinding or blast
cleaning will produce toxic dust that

will induce irreversible lead poisoning.
Where open blasting is used to remove
non-toxic coatings, it's advisable to use
loose hanging tarpaulin sheets as a
background to slow down and deflect
the grit overspray and collectiton a
ground covering tarpaulin. This may well
allow some grit retrieval from what is
normally considered a total loss process.
As a point of passing interest, when grit
blasting is used on full size boat hulls and
the like, wet blasting is often used but it
does require special equipment to deliver
high pressure water to propel the grit,
and in the case of steel surfaces, special
wet primers are used to prevent surface
corrosion before the normal protective
coatings are applied. It is possible

Grit Blasting Cabinets ”

Plywood base with castors

to use a domestic jet washer where
manufacturers supply special adaptors,
but progress is very slow and considered
impractical for most purposes.

Probably, the best alternative for
dealing with items that are too large for
your cabinet is to seek the services of a
professional grit blasting contractor who
has larger, walk-in cabinets.

Cabinet design

Whilst the concept of totally enclosed
grit blasting within a cabinet is
straightforward enough, like most things
the devil is in the detail. Many of the
difficulties may be overcome by using a
flatpack kit and indeed this is what | did
some few years ago when | purchased
a sheet metal kit from Anglo Scott
Abrasive who | found to be very helpful,
but unfortunately, like so many small
companies, they're no longer trading.
However, to help you rationalise your
own design | offer the following:
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1% inch dia. flanged collector resin bonded into the bottom of Co/ector head with bottom drain plug and tap adjustable air

the hopper

Frame and cladding
I'd recommend the use of fabrication
using folded galvanised sheet steel,
but this depends upon the bending
equipment you have available in your
workshop and if you can find a kit
provider or a local sheet metal fabricator
willing to help out - typically, they would
make items like air conditioning ductwork.
Close fitting joints are important to help
achieve good dust proof seals without
having to resort to messy fillers, see
photo 4. It was suggested to me that
pop rivets be used but | found it difficult
to get a satisfactory joint and in the end
used M4 button head socket screws with
locknuts at approximately 1720mm centres.
[ ran into problems trying to cut
neat holes for pipe glands through the
galvanised sheeting as the pilot hole
tended to enlarge as the saw teeth tried
to get a grip. By way of resolution | turned
up buttons that fitted the inside of the
saw to form a guide. These were secured
in place with M6 screws and backing
washers that were larger than the holes
being cut, which produced clean neat
holes as shown in photos 5 and 6.
Should you have sheet metal folding
issues, a welded steel angle or box
section frame would produce a suitable
frame for securing flat sheet cladding.
Although my cabinet was largely
made from mostly 0.8 thick galvanised
sheet, | used some timber and plywood
for shelving and to stiffen the base. |
also designed the base so that it could
be moved around on castors or jacked
down to sit on its fixed feet, see photo
7. The castors have been so convenient
that | wouldn’t recommend messing
about with the jacking modification.
Alternatively, a satisfactory cabinet
can be made from plywood. I'd advise
against the use of cheap shuttering ply.
The ideal would be the expensive resin
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mixing valve.

Internal view of my completed cabinet
with gun resting outside to accommodate
easy removal of the work and the
expanded metal floor

impregnated birchwood ply but, as a
compromise, I'd suggest good quality
exterior grade plywood. It's important
that you achieve a good smooth finish
to the internal surfaces to ensure that
there are no ledges for the grit to collect
on and that it can smoothly return
down the sides of the collecting cone.
To achieve this end, I'd recommend an
epoxy based resin that can be used for
joint bonding, filleting internal corners
and sealing the surface of the wood
in preparation for a smooth hard coat
finish. I'd also recommend providing a
sacrificial sheet of steel to the inside
back face of the cabinet.

Regardless of the material you choose
to work with, a steep slope to the sides

of the collecting cone in the base are
very important and 45 degrees should
be considered a bare minimum. Whilst
the back and front panels on mine just
about meet that criteria, the side slopes
are less which means that friction tends
to hold back the grit and I have to resort
to banging the hopper sides every now
and again to keep the grit flowing.

To work well, the hopper should only
contain a minimal amount of grit with
new grit being added on a regular basis
- this will ensure that an even blend

of fresh and used grit is available to
provide a consistent finish. The grit pick
up at the base of the cone can be simply
made with screwed water pipe fittings
as shown in photos 8 and 9. The valve
on the top lets air into the suction line
to achieve the correct balance of air and
grit and needs to be fine tuned under
working conditions. More fancy versions
are available, but I've not felt the need to
change.

Floor fabric and support

The floor usually sits at the top of

the hopper but if additional height is
needed inside the cabinet it can be
moved a small way down inside the
hopper. The floor fabric should, on

the one hand, enable the spent grit to
easily fall through, and also adequately
support the component being blasted.
Where heavy castings need to be
treated, supplementary support bars
will be required under the normally self-
supporting floor fabric, which would
typically be made from: welded steel
mesh, perforated or expanded sheet
steel. Mine is made from the latter and
if you use the same make sure it spans
front to back for maximum stiffness,
photo 10.

®7To be continued
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ENGINEER AR

. FREE PRIVATE ADVERTS

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

Classifieds and Coronavirus
Please follow local government advice in Wales, Ireland, Scotland or England as appropriate if you are considering buying or
selling items for collection. Please respect the needs of delivery drivers to protect their own safety and, if receiving a parcel

take sensible precautions when handling anything packaged by someone else.

Machines and Tools Offered

M Drummond BGSC M-Type treadle
motorised lathe. 3-pahse with inverter,
accessories, 9in 4-jaw 4 3 % chucks.
Micrometer topslide, legs, taps, dies.
£250. T. 01704 227048. Southport.

W Fobco Bench Drilling Machine, % inch
chuck, single phase, good condition.
£150 ONO. T. 01454 260441. Wooton-
under-Edge.

B Warco Super Major 40 mill drill.
DRO, Vertex div head. Myford Super 7
gearbox. Fully tooled. Meddings floor
pillar drill. Chester floor band saw.
Security cabinet, surface plate , digital
height gauge. Various items to sell. Job
lot. T. 01248 724507. Bangor.

M Seig C3 lathe £350. X2 milling machine
£300. ZZM R8 universal cutter grinder
(never used) £400. Warco Bench sander
£50. Wolf bench Grinder £50. T. 01297
22661 (mobile callers add a 0). East
Devon.

W Myford Super7, threading, feed gear
box, 240V. 3&4 jaw, faceplate, boring
attachment with centres. Live centre,
drill chuck, vertical milling attachment.
£2000 ONO. T. 01246 559162.
Chesterfield.

M Colchester Master 2500, Lathe, single
phase (3 phase also available), Newall
DRO, quick change tool post with plenty
of holders, chucks and face plates.
£1900.

T. 01494 864978. Great Missenden.

B Dore Westbury Mk1 with stand. 3
digital readouts (X, Y & Z). M/C vice,
bench light. 2 parralels. Milling chuck.
Manual. £400. Buyer collects.

T. 01908 641036. Milton Keynes.
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B MIG welder, Clarke 151TE turbo fan
cooled, good condition £156. Cornet Imp
bandsaw, 12" throat, 3 speed £125 ONO.
Small Adcock and Shipley horizontal
miller fitted with Dore Westbury vertical
head as separate motorised unit, £250.
Pinnacle model RF20/25 vertical miller,
£400. Corbetts 6” bench shaper, fully
automatic feed, £350. Room needed
reason for sale.

T. 01613 305112. Manchester.

B Axminster BV20M engineering lathe.
140kg. 4" three and four jaw chucks.
Width 650 length 915, height 560, with
stand and tools. Six speeds, separate
gears plus new motor. To be collected.
£550. Little used.

T. 02088 508215. London.

M Chronos 900 mag base, £10. Scribing
block £10. T. 020 8363 5936. Enfield.
New 5" Burnerd Grip-Tru chuck £100.
Ackwortie No. ‘0’ tapping head, 12BA to
%" BSW capacity. IMT shank. £25. 5/16"
cap/ Coventry die heads, £20.

T. 02089 321093. N.W. London.

B Richmond Universal Dividing Head
Complete with all its gears etc &
instruction book.

£45. Rotary Turn Table with Three Jaw
Chuck. £35. Selection of Side & Face
Cutters a lot of them new. £2 each.
Adjustable Angle Plate £25. Tool Post
Grinder. £35. Various Morse Taper Dirills.
Please call for details & price.

T. 01708 720355. Romford.

Models

M 3.5” gauge Lucy 7 2-4-4T loco. £5,650.
3.5” gauge Virginia 4-4-0 loco £1,750. 5"
gauge 45xx Prairie, part built £3,500. 5"
gauge Canadian Pacific F7 Diesel twin
unit with four batteries £3,750. Ring for
details. Bereavement sale.

T. 01935 420086. Yeovil.

M Conway Locomotive 31/2 inch gauge
rolling chassis, smoke box and chimney,
with full set of drawings but no boiler.
£500. Buyer to collect or pay P&P.

T. 01202 692080. Poole.

M 5" gauge driving truck with brakes
suitable for ground level or raised track.
32" long. 8 wheels, 2 bogies. £350 +
p&p. T. 0161 3207754. Stockport

Parts and Materials

B Thomson super smart ball bushing
linear bearing 16mm, £20.

T. 020 8363 5936. Enfield.

Magazines, Books and Plans

M Set 124" Allchin drawings. TET1. Sheets
1-1IT + TE15 accessories and TET & TE2
GA, £60. Pair Allchin rear wheels, £100.
+ Shipping. Building the Allchin £20 +
P&P. T. 07779 304808. Coventry.

Wanted

M Cast Iron or steel saw bench type
with motor belt drive 12 inch blade size.
Anything considered, spares or repairs.
T. 01642 3215373. Middlesbrough.

M Reasonable new Cowells ME precision
lathe with accessories etc., lathe tools,
etc. T. 01986 835776. Norwich.

M Do you have a copy of Model Engineer
issue 4635 (27th March)? If so, | would
pay £5 for it, plus postage. T. 07710
192953. Cambridge.

M Rail Bender for PNP 5/8” flat bottom
track. T. 01427884644. Bretford.
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All 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 Mode!
Engineers” Workshop carry this ‘T" symbol

( PHOENIX ¥2¢ PRECISION )

The Original and Still the best
Phoenix Precision Paints Ltd.
Orwell Court, Wickford, Essex, S511 8¥J.
wwiw.phosnid-paints.co.ul sales@phoenix-paints.co.uk

MODEL ENGINEERS®

& (f‘ Conver 0;’;’}

® Need a part fa or model CN¢

- @ Need fine ei onto metal ? Ty :
e We have lathe.g,, mzllsh aser etagrmm,f-‘l —
. E J-- . 9 " '

-~ M-MACHINE

——Unit§ Forge Way '.Cl-eveiand Trading Estate
[ Darlington, Co. J}urham DL12PJ

Metals);or Model Makers

cmm us for.Copper, Brass, Aluminium,
—’?Shee! Phusphur Branze etc.

PHGNE & FAX 01325 381300

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

§ TAPS & DIES

2 Excellent Quality manufactured-supplied

s S5
Bnlush box HQS taps dies cuts stainless
ME5(33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP etc

THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

THINKING OF SELLING YOUR

LATHE, MILL OR COMPLETE
WORKSHOP?

and want it handled in a quick

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

01159206123
07779432060

david@quillstar.co.uk

Cowells Small Machine Tool Ltd.
Conwolls Sreall Maching Took Lhd
Tandring Rood, Litle Banfley, Calchuster CO7 B5H Framx Englesd
TuliFax +44 [0j1206 351 792 +-mail salesfomwellicom

www.cowells.com
Manufactures of high precision screwcutting lathes,

Bmm horological collet lathes and
milling machines, plus comprehensive eccessary ronge,
Talk directly to the monufocturer

webuyanyworkshop.com

Re-homing model engineers’ workshops across the UK

i

It's never easy selling aworkshop that
) has been carefully established over
bam  alifetime.canhelp make it easy for
=3 youtofindanewhome for much loved
workshop equipment & tools.
Please email photos to
andrew@webuyanyworkshop.com
Ortodiscuss how | might be able to help, please
callmeon 07918145419

lam particularly interested inworkshops with Myford 7 or 10 lathes
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ofcharge.
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All advertisements will be inserted in the first

avalbl isue. MODEL ENGINEERS’
There are no reimbursement for cancellations. I——-« ~

All advertisement must be pre-paid. 4 ¥

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

your Latne, i |sook " ModelFixings.co.uk

or Complete Workshop? | | fuge range of - »
Full clearances miniature fixings, ~ also the home of ModelBearings.co.uk
carefully undertaken | |including our socket  « Taps, Dies & Drills = Adhesives
Malcolm B :g";l{‘l ‘g-'f MB Tools SEIVo SCrews. * Engine & Miniature bearings * Circlips, etc. etc.
01993 882102 TellFax +44 (0)115 854 8791 Email: info@modefixings.com Toladuertise

Re-homing workshop

; / BA SCREWS IN
machinery for 20 years! BRASS, STEEL

Complete home AND STAINLESS

- - SOCKET SCREWS IN STEEL
Workshops Purchased AND STAINLESS @ DRILLS

Essex/Nottinghamshire locations E.NEI:’IEIIES.SI%?SD;I I?I!gsat.c

herelniease
@mﬁﬂ]
AR

LASER CUTTING
CNC Folding and Machining
Fabrication and Welding

All Locomotive & Traction Engine parts.

UOCIIRIATLIa O | Proneoremail = Yourdrawings, fles & Sketches,
Tel: Mike Bidwell o Brwe fint m: 0754 2001823 ¢ t: 01423 734899

01245 222743 hmrrarrerrrraalit stephen@laserframes ok

i W Well Cottage, Church Hi, North Riton, LEEDS (517 00F

m: 07801 343850 Tel/Fax 01427 848880
A @ L oA (M www.itemsmailorderascrews.com [l WWW.laserframes.co.uk

CLOCEMAKING
GB BOILER SERVICES I

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES ete. CZ120 Compo Brss Shet Blanks, CZ121 Bras Bus (e o o o o]
MADE TO OHDEH CAin ":.ilhs Tube, |'_|\"K& Mild glcv!. ﬁll.| Silver Steel .
Giuuge Plate, Suspension Spring Stecl New ReprOdUCtlon and
Con!structed to latest European Stanc_ia'rds Wheel & Pinion cumng', Hmm;;w Engineering Pre-owned Original
7'/s" guage and P.E.D. category 2 Specialist BRASS PRICES REDUCED
@ Enquiries, Prices and Delivery to: @ S8 g 13T Gy St For Price Meccano Parts.
g 1 £t ITCOBB, B POPLAR AVENUE, WWW.meccanospares.com
Telephone: Coventry 02476 733461 BIRSTALL, LEICESTER, LE4 30U sales@meccanospares.com
Mobile; 07817 269164 * Email: gb.boilers@sky.com [ Etitiatlefiuifvicrtan Tel: 01299 660 097

Don’t know what it’s worth?

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

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

* Fully-insured collection nationwide

* Payment in full on collection

Speak to the experts

STATIONROADSTEAM COM

Build, buy & sell all types and sizes of locomotives, traction & stationary engines
Call Mike or Jayne Palmer on 01526 328772

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

ENGINEER

======

BECOME PART OF L e i
THE ONLINE | | B
COMMUNITY FOR

MODEL ENGINEER MAGAZINE

» (et access to exclusive competitions and
giveaways

» Exclusive articles and advice from professionals

» Join our forum and make your views count

/

» Sign up to receive our monthly newsletter

» Subscribe and get additional content including
Online Archives dating back to 2001*

» Register for free today and join our friendly
community!

WWW.MODEL-ENGINEER.CO.UK

* only available with digital or print + digital subscriptions



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

Tel: 0208 300 5070 - evenings 01959 532199
Website: www.homeandworkshop.co.uk
Email: sales@homeandworkshop.co.uk
stay safel taking orders;
Visit our eBay store at: homeandworkshopmachinery
, i “Museum Ploce for the :nnmlmu-'

= w-mﬂ'ﬁ.';:n:?"uimz Meddings Olympic TL275, two
*‘3 \'g > B

" speed cut off saw, nice order! £925 |
abara e |

DP /MOD glu cutters B
20 ach,
please enquire for availability;

| Colchester Mascot 1600 lathe + tooling
! g10800 “just in from a university’

Always looking for

A e _ _ : "
!.',_';.-,m — _ - - : . guality workshops to

s
| Bexford CUD MKIIT 5"
| Metric screw cutting lathe £1150

Colchester Mastiff 10 1/2" x 60"
' between centres ex Uni £12500 ’1

Myford Connoisseur /1" Big Bore, standard 5" 3 jaw chuck,
“~_ inverter, poly vee belt / 3000rpm headstock speed, hard- |
: ened bed, industrial stand, ‘Chris Moore's actual lathe’ néver. |5

71 "3 used £14000

Startrite 14-5-5 bandsaw
electronic brake added £1250 p

Harrison M300 lathe 6 x 25" centres £3450

Sy ﬁE']_'H-_, '_';_,'-"-jf

| Boxford AUD MKIIT 5
| Mutric screw cutting lathe £1400

W BT
. Startrite SO 12 Planer / 1 Bridgeport Milling
Thicknesser £950 machine £2450

. Boxtord AUD MKIII 5
i Mm:m:mﬂulnhu £1400 E % "

e

\’ rd o
Mﬂurd Super 7B +stand
ll‘l_j model £4450

ceew o ma

| Myford VMC mill,
RS, 240 Volts £1625 b

5 Triply e [ Wyford rinia rbriggs
W Maerinsn 12 Pracision latha (2 available) £1845 wiitch £90 Palts & for just £20
4 -

| ] :wn Rushworth BP50 / 16
507 16G box and pan folder £1750
‘Complete with fingers

Myferd 254 Flus Vari-Spaad bong bad lathe +
hardened bed £5450

_ ; Tipped tooling + 10 tips

! 'hllﬂ': ;:" o I Tom Senior M1 milling § Colchester Triumph 2000 = a ke - 6mm—20mm from £35—£50°
£18 nach machines 240Volts !‘l‘l!l ﬂ!ﬂd steady £425 | Prince crankshaft grinder  (two available) £7500 sach ;
-l'l-ucpm ummunq ' WorldWide <) barclaycard

Dllhnunnpnhlm mm-m prices exclusive of VAT G -
Just a small selection of our current stock photographed! Shipping | vea @) B3 822




AXMINSTER
ENGINEER
SERIES MILLS

Axminster Engineer Series SX3 Mill Drill DIGI
£2769.50 inc vat | Code: 505106

= 1,000W brushless DC high torque motor, quiet and reliable

» 3 axis digital read-out of the table position (X & Y) and head stock height (Z)
« Digital downfeed and spindle speed indicators for precise control

« Head tilts up to 90° for angled and horizontal drilling/milling

» Dual downfeed controls, coarse for drilling, fine for milling

= Rectangular cast iron column gives stability and accuracy

Axminster Engineer Series SX4 Mill Drill DIGI
£4499.50 inc vat | Code: 505108

« 1,500W brushless DC high torque motor

« 3-axis digital read-out of the table position (X & Y) and headstock height (Z)
« Tilting headstock with digital angle read-out

« Power height adjustment of Z axis for ease of use

« Spindle speed and spindle depth digital read-outs

» Thread tapping function controls on handles

« Optional X axis power feed and welded steel floor stand

For a limited time, get FREE Clamp Kit for Mills* with every
purchase of Axminster Engineer SX3 and SX4 Mill Drills.

Code: 211588 14mm T-Slot Clamp Kit for Mills, Worth £53.95, suitable for SX4 model.
Code: 951675 12mm T-Slot Clamp Kit for Mills. Werth £51.50, suitable for SX3 model.
*Price includes vat. Offer available 14th August - 13th September 2020.

Prices may be subject to change without notice

AXM I N STER To see the quality of this machine and arrange a demonstration,
visit one of our stores, search axminstertools.com or call 03332 406406.

TOO’S & MGCh'.nery the ple i ar experience and ep up with 5, and much more,

ial media.

Axminster - Basingstoke - Cardiff - High Wycombe - Newcastle - Nuneaton - Sittingbourne - Warrington

Rated ‘Excellent’ on * Trustpilot




