PARTING
Need it be such
sweet sorrow?

CENTENNIAL

M.E. EXHIBI'I'ION |
The tooling S
exhibits e v% &

PCD MARKER

Precision tooling for
better rests

* IS

20 MAR - 14 MAY 1998 £3.00



SOMETHING
70 LOOK

FORWARD

...every fortnight |

|
|
l
—

VACUUM p;

There’'s something to anticipate twice every
month in fascinating Model Engineer magazine!
Whether your interests lie in live steam
locomotive models, traction engines, internal
combustion motors or stationary engines, world
famous M.E. will inspire, instruct, advise and encourage. Model Engineer is
published on the first and third Fridays each month and costs just £140 from
all good newsagents; alternatively, you may care to ensure your regular copies
through an annual subscription = a mere £33.60 for UK readers (overseas rates
and airmail details on request).

ARGUS SPECIALIST PUBLICATIONS
Argus House,

Boundary Way,

Hemel Hempstead,

Hertfardshire,

SPECIALIST ok G S




Published by
Mexut Special Interests Limited
Nexus House. Boursdary Way,
Hemel Hempstead, Herts HP2 75T
Tk 01442 266551
Fax: 01442 266998

EDITORIAL
Editor
Geoff Sheppard
Group Editor
Ted jolife
PRODUCTION

Designer
Mink Huynh

Production Executive
Tharaia Daviz

Frinted By
St ves. ple (Andover)

Origination by
Rerek Croxons

SALES

Group Sales Ad™s Manager
Dianme Farnbam

Midland and Southern Area Sales
John Furlang

Horthern Area Sales
Dreniise Barrow
MNexus Maedia Ltd

Carrington Business Park
Manchester Road

on, Manchetver, M31 4YR
Tel 0161-776 4450
Fax 0161-777 6524

Classified Ad's Sales
K Hel

Carri

vikional Managing Director
Tany Debeall

Business Manager
Swart Cooke

Circulation Manager
William Pearson

SUBSCRIPTIONS

GRSCRFIONS, Newir Submcrion Somviom,
Towar Houte, Sorege P, Lothal Seees, Market
Horkeetuck, Lecmbonkae, I£14 97
YML'.IM&!; l'u:;n&h- i34 00, Sawlegy
Ovanecs: £277 .00 horioceacll £37.50 joracd]
USH overan $41 (0 rkapmod $53 (0 jor el
mw“‘lh_‘_xi}hﬂui

\Veaen/Wmererwd arcers n LS wleghore 3173
754258 Toa 100 750540, Pocde Tere Shon
Ppe= Wesitog 1 0omines Weslarh

AModk' Engveen’ Worlihop i publadwed Bormonttly
i un e gy 1 Mwerher. Subacsplion price
is T2 00, [$53.00 oo} Perodiont posoge
pal ot Balewaiy NI
Flodmoce sl codiow cormechons 1 Moed
Engreen’ Washhop 2/s Mepury Ardreghs
bteratona] (6], 2323 Rordolph Asenve, Aserel
B 0001

i
\‘1 R i
s -
Ve
NEX US
© MNewin Special Interests Limitod 1957
All rights reserved 155N 000 190277
The PBier’s writtan coatent fait be
nibained belore any pary of this
prusbibemtinn may he reproduced in any darm

whistaomeeer, incheding photocopiers
bivld Wi st hon retsierval yntem

Wi 'If_,‘,"
Y
"": o517

A1 fncecrackion a1 hivwm s b gmegam e | S gt
M“h%-v-ﬂh‘ﬂ‘% Txmradde
K mirins o B ey o b e o ke oy o
s gy boam b wrres echidng bea mcdey s
rongagern of s el Bniovs hed e fu e o
g s o o'y s ik

MARCH 98

CONTENTS

MODEL ENGINEERS’ WORKSHOP MARCH '93

Editor: Geoff Sheppard
Nexus Special Interests, Nexus House, Boundary Way,
Hemel Hempstead, HP2 75T, tel. 01442 266551

‘mwm ON THE EDITOR’S BENCH
m‘ Geolt Sheppard's commentary
SURFACE GRINDING ON
E QUORN

>~}
R

-

Gclfu n more uses brom the
fearl of this incradibly varwtile

TT'L'IC ine.

A BEGINNER’S GUIDE TO

THE LATHE - Part 14

Horold Hall concludes his series with a
look ot some uselul accessaries for the

more horner

UNDERSTANDING

GRINDING WHEELS

Advice and information 1o enchle users
to get the best from the voriows
grinding technigues

A BORING HEAD WITH A

DIFFERENCE
A rush job provided o needs must’
wiry eround a problem

A RETRACTING
SCREWCUTTING
TOOLPOST

Fls ﬁkl n

icult prob-k\ms

A SIMPLE LEADSCREW
DRIVE FOR THREAD
MILLING

Aveids strain on the lathe mechanism,

and gives another use for the machine

b

Py

u lever can cure many hitherto ‘2

On the cover
During the recent

M.E. Exhibition
continuous
demonstrations of
turning on a treadie
[athe were carried out
in the West Wilis
SME replica
Edwardian workshop.

chatting tham actual
turning. Our look at
the show starts
on page 52,
{Phota: John Jolfiffe).

FROM THE PLANS SERVICE

A description and pattern drawings for o
usefu! vice. Working drawings are on the
cover

A SINE PLATE

Accurale sal-ups en mill, e dri llmg
machine ore easy with this jool

NG
Geolf Sheppard rwlews. the process, ond
introcluces o couple of ideas to remove
the terrors

TEASERS
The answers %o our
inferasting to say the leas

TOOLS AT THE M.E.
EXHIBITION

A review of seme of the ilems an show

LINK UP
Readers’ Sales and Wanls

P.C.D MARKER SET
An ingenious ond versotile aid to marking
out

TRADE COUNTER
News from our trode suppliers

toals are

SCRIBE A LINE
Reader o readar

B.H.l. OPEN DAYS
Historic and modem clockmaking
equipment on show

I inddustry there are literally hundreds of type;_ and dasigns of grinding
wheels for special purposes. Here we show a selection such as might be
found in the well equipped home workshop. Find out their characteristics
and how to get the best use from them starting on page 20.



SOMETHING
70 LOOK

FORWARD

...every fortnight |

|
|
l
—

VACUUM p;

There’'s something to anticipate twice every
month in fascinating Model Engineer magazine!
Whether your interests lie in live steam
locomotive models, traction engines, internal
combustion motors or stationary engines, world
famous M.E. will inspire, instruct, advise and encourage. Model Engineer is
published on the first and third Fridays each month and costs just £140 from
all good newsagents; alternatively, you may care to ensure your regular copies
through an annual subscription = a mere £33.60 for UK readers (overseas rates
and airmail details on request).

ARGUS SPECIALIST PUBLICATIONS
Argus House,

Boundary Way,

Hemel Hempstead,

Hertfardshire,

SPECIALIST ok G S




correspondent 'Condor” on the workshop

equipment seen at the recent
International Model Show at Olympia. This
event. which of course incorporates the
long-standing Model Engineer Exhibition
markad the opening of Centenary year
celobrations for Medel Engineer magazine.
January 1st, 1998 saw the publication of
Issue No. 4058, one hundred years 1o the
day since Percival Marshall launched The
Model Enginear and Amateur Electrician,
In the intervening years, only a handful of
issues have failed to appear, due to
industrial action taken on a nation-wide
scale. Even total demolition of the editorial
offices by bombing during the 1940s failed
to interrupt publication, and a few
traumatic episodes under a variety of
owners following the death of ‘PM’ were
survived due to the existance of a loyal
readership and the efforts of a number of
supportive contributors,

A look at the Cantenary issue is very
encouraging. Apart from a few delightfully
nostalgic items, three excellan! articles are
by particularly youthful contributors, one
of whom has used computer generated
drawings and illustrations to éxplain, with
outstanding clarity, the manulacture of
some useful soft chuck jaws. On other
pages there is 8n instalment of the
constructional series on the building of a
1:20 scale version of the "No. 2' beam
engine at Crofton, while Martin Evans
celobrates his 40 years assoclation with
the magarine by introducing his latest
miniature locomotive Cantenary.,

Congratulations to Ted Jolliffe and Mike
Chrisp for steering the magazine towards
its noxt milestone,

Turning now to the Exhibition, the
centre piece as far as model enginsering
was concerned, was the Centennial
Village, where great efforts had been
made to depict the history of modal
engineering over the hundrad years. The
team had succeeded in assembling a
numbar of outstanding collections which,
for a variety of reagsons, we are not likely
10 s brought togather again, As always,
the Society of Model and Exparimental
Engineers {(who also celebrate their
centenary this year) had been most
supportive, and their stand and workshop
wera as busy as aver, with members and

I n this issue we carry a report by our
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friends from all over the world ‘clocking in'
10 participate. | find the social gathering to
ba one of the most important parts of the
Exhibition, and enjoyed the oppoertunity 1o
meel readers of and contributors to this
magazne. | can now count quite a few as
parsonal friends, and look forward to
maeting more each year,

One aspect of this concentration of
effort on the Village' was, | lasl, some
reduction of suppon for the teaditional
Competition and Loan sections, where
although guality was, as always, extramaly
high, quantity had sufferad, It sasma that
there may be a natural limit to the
anargles available to make these things
happen. | was particularly disappointad by
the support given to the Warkshop
Equipmant categories, There was only 3
small number of exhibits, fortunately all of
high standard, and to those who did make
the effort | would offer my simcera thanks,

| am trying to understand the reasons
for this scarcity of entries. In recant years,
we have not seen & design for a major
piece of equipment which has caught the
imagination of those who enjoy adding to
the capabilities of their workshop by
building for themsalves. Looking back over
the years, we have seen jtems which have
been built by the hundreds. One of the first
was the M.E. High Speed Sensitive Drilling
Machine, designed by Edgar Westbury
back in 1941, and for which castings are
still avastable and sold in small numbers.
Later came Westbury's '/2in. capacity
Light Vertical Milling Machine, which
really ‘took off’ when the design was re-
worked in conjunction with Amold Throp
of Dore Engineering. This new version,
now known as the "‘Dore-Westbury', was of
a simplified construction and easier 1o
mike on tha type of equipment likely to be
faund in the amateur's workshop.

| suppose that the next landmark item
was the Quarn Tool and Cutter Grinder,
Designed and mads by Professor Dannis
Chaddock. It is said that this came about
thraugh the need to be able ta sharpen the
variety of small milling cutters required for
the manufacture the components of the
miniature VB B.R.M. engine he was
bBullding, It immediately became popular
with those who had no access to a means
of sharpaning end mills and slot drills, and
many have heen bullt. No exhibition is
complete without &nother high-quality
example of this outstanding design.

The other major contributor to this list
of what could be considerad to be "classic’
designs was, of course, George Thomas.
Again, the stimulus was a model
anginearing ?ruiecl under construction,
this time a 3'/2in. gauge 'Pacific’
locomotive, Papyrus, Every time he came
to a stage of the construction for which he
did not feel adequately equipped, ha
would stop, consider the problem from
first principles and then design somathing
with which to do the job properly, The

result is a legacy of ingenious and
practical designs, logether with detailed
descriptions of how to go about making
them. | can vouch from personal
experience that following the instructions
always seems 1o end up with a satisfactory
resull. My only criticism has been that his
methods were. on occasions, slightly over-
elahorate, and an exparienced worker
could shart-circuil xome of them
Howaver, the beginner could set off,
canfident that observance of the
instructions should guarantes success.
The frony is, | understand, that the
locomotive never did get finished,

Outstanding among 'G.H.T.'s designs
were the Unlversal Pillar Tool and the
Versatile Dividing Head. Both items
continue to be made in large numbers,

What is the reason for the popularity of
the devices mentioned above? It is
probably because, at the time, ther was
not a piece of equipment commaercially
available which met a poarceived need and
which eomplemented the other équipment
already available. This was often
associated with size, because even the
smallest industrial equipment was usually
|ust that bit too big. The instant that
mill/drills of a size suitable for the hame
waorkshop bacame readily availsble, the
popularity of home-bullt machines of a
similar size began to decling.

No industrial manufacturer has
considered the home workshop market to
be sufficient to imtroduce a small ready-built
100! and cutter grinder, though there are
other self-build designs which now
challenge the Quorn. The ‘Stent’, the
‘Kennet” and the ‘Wordan® are examples of
thase, but Ivan Law who now has the
prototype Quiorn in his care says that
although, on the majority of occasions, he
will us# his Kennet, there are still cenain
jobs only the Quorn will tackle successiully.
Similarly, | have not yet seen a
commercially availabla dividing davice
which s quite as versatile as G.H.T.'s
design, particularly when used in
conjunction with our smaller lathes and
milling machines.

Whers do we go from here? What s the
next development in home workshop
capability which is not catered for by o
really suitable plece of commercially
svailable equipment?

Is it the manufacture of more complex
shapes? Do we foresea the nead to
machine more exolic materials? Are model
engineers seeking greater dimensional
accuracy and surface finish? Does speed of
production really matter in our
environment?

We have a number of talented
contributors who, | am sure would not be
able to resist the challenge of devising the
next ‘elassic’ design, given some indication
of the nead. What do you. the readers,
think?

The close of Model Engineer’s
centénary year will be marked by the
opening of the next Olympia exhibition. It
would be nice to see examples of new
pieces of equipment which will provide the
model engineer with the capability of
producing Gold Madal winners
appropriate to the next century,




SURFACE .
GRINDING WITH
THE QUORN

An increasing number of contributors suggest that surface grinding would improve the tools and
accessories which they describe. Philip Amos shows how the Quorn wheelhead can be used to
produce acceptable results on smaller items

Spindle elamp

Introduction

In Reterence 1 Professor Chaddock
briefly alludes 1o the possible use of the
Quorn for surface grinding. There 15 about
a page of text and two photos. Thus, some
investigation and reading between the
lines 1s required to bring this concept to
fruition.

Concept

The essential idea is to suspend the
Quorn wheelhead from the quillfspindle of
a vartical milling machine or drillmill. In
my case, the |attar is the smallest of the
well known Taiwanese machines and is
designated HF 15, Its main dimensions that
refate 1o this exercise are:

General view of set-up showing truing diamond, wheelguard and
effluent shields,

(i} Table siza 470 x 160mm with thrae
Tee-siots 355mm long

{ii} Table movemeant 320 x 136mm

(i) Max, distance, spindle nose 1o
table 400mm,

(iv) Spindle stroke 100mm,

Requirements

(1) Means of attaching the Quorn
wheelhead o the drill/mill spindle.

(i1) Means of praventing any rotational
movement of tha spindle

(i) Means of holding tha workpiace.

{iv) Means of truing the grinding whe«l,

(v} Guarding of the whael and balt, and
ghields 1o rastrict effluxion of grinding dust

©
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Thasa requirements are discussed below.

Attachment

This is effected by the use of a shart
spigot of 1174 in, dia. Grade 316 stainless
steel having a 3MT shank on its upper end
incorporating a 1/2in, BSW hole for use
with a drawbar. The lower end is tapped
3/8in. BSW to allow a retalning plate of
mild steel 1o be held on by a countersunk
socket headed scrow. Tha existing Quom
whaalhaad collar clamps directly on to this
gpigot, and tha plate pravante sccidantal
dropping during any adjustments
(See Drawing 1).

Spindle lock

Because of the circumfrerential backlash
in the driving splines of the spindle,
locking must be applied directly to the
spindle itself, The drill/mill has a clamping
collar on the quill which carries the normal
depth stop, Another clamping collar on the
spindle, joined to the quill clamping collar
thus conveniently provides positive
gpindia locking. The chamfer on the clamp
provides clearance to the motor shield
{See Drawing 2 and Photo.1),

Holding the Workpiece

Substantial workpieces can be held in
the milling vice in a conventional fashion.
However, thin pieces present a problem. In
Reference 1 it is suggested that a

Model Engineers’ Workshop



mounting block be used in the milling vice,
and that it be first ground in position, The
thin article is then attached to this block by
adhesive or double sided sticky tape. At
times, operating in this way can get quite
axciting!

Some time ago, | was lonunate to be
able to purchase a secondhand but unused
‘Eclipse’ magnetic chuck (AXS 614) which
is 350 x 150mm in size. Although this will

it on the drill/mill table, it completely
covers the Tee-slot portion, leaving only
the ‘wells’ at each end of the table
protruding. Therefore, to provide a means
of clamping. two auxiliary brackets were
made as shown in Drawing 3. These
were each altached 1o the drill/mill table
with 3/8in. BSW hex. haad screws into
holes tapped into the table at the front and
back of the wells. When the magnetic
chuck is not in use, these holes are filled
wilth brass grub screws in order to prevent
collection of swarf, The normal magnetic
chuck clamps rest on the lip of the chuck
and on the end of the dallimill table, and
are tightened with 1/2in. BSW hex. head
screws into tapped holes In these auxiliary
brackets.

The magnetic chuck provides an
excollent means of holding ferrous
workpieces.

Truing the Grinding Wheel

A block of mild steel 40 x 40 x 54mm
was ground top and bottorn, and then
drilled and reamed </8in. dia. st 15 deg. to
the vertical (see Drawing 4) - 1o
accommodate the diamond holder already
acquired for truing Quorm wheels. A
transverse hole was drilled and tapped
1/din. BSW, and a brass cheesehead screw
used to lock the diamond holder in
position. The block was then secured on
the magnetic chuck and the table moved
50 that the diamond point was vertically
under tha grinding wheel axis. The grinder
was switched on and the quill of the
dril/mill was carefully lowered 1ill a spark
showed thal the diamaond was just in
contact with the wheel, At this stage the
quill was locked and the table very
cautiously traversed from front to back and
return. The quill was unlocked and
lowerad /2 division on its scale (=
0.0726mm) and a further traversing cut
taken, This procedure was repeated
several imes until it was obhserved that
sparking accurred right across the face of
tha wheal, The grinder was then switched

off and the entire periphery of the wheel
oxamined, It was found to have cleaned up
uniformly, so it was conciuded that the
truing operation was complete. The wheel
was then manually drassed with a Norbide
drossing stick ta make it ready for use,

Guarding

The shaat matal belt guard usad for
normal Quorn purposes was found to be
satisfactory in this case also, as was the
top cover of tha motor, Howaver the
normal wheelgusrd was not an
appropriate shape. The original
wheelguard, fabricated to match that
shown in Reference 1 (as a casting) had
been discarded in favour of an improved
pattern described in Reference 2. This
discarded guard was cut back, as shown in
Drawing 5, to provide ample clearance
underneath, and a new side cover was
mada from 3mm steel plate and attached
to the guard with 3 x 3/16in. BSW
mushroom head screws through lugs
brazed on to the cover. This new side
cover is attached after the wheel is in
position (Photoa 2).

The direction of rotation of the grinding
wheel is anticlockwise i.e. the bottom aof
the whael 18 moving to the right,
discharging its effluent away from the
motor.

A simple vertical shield of 24 BG
(0.63mm) galvanised stesl sheet, with
stiffening folded edges was attached to the
end of the magnetic chuck 10 intercept
grinding effluent and, in particular, to
shiald the oparator’s hand when winding
the longitudinal traverse handle.

Similarly, a piece of 24 BG galvanised
steel sheet with three adges folded down
was attached 10 tha front of tha drill/mill

masking tape; this paper extension rides
over the traverse handle but it does
prevent the grinding dust falling on the
ways, Thesae two simple sheet metal
shialds have not been drawn, but can be
clearly seen in Photo 2.

Grinding Dry

It 15 réally not practical with most homea
workshop drill/mills or vertical mills to
provide a flood of coolant, 5o the arinding
must be done dry.

Setting up

Aithough not immediately obvious from
the photo in Raference 1, close inspection
will show that tha head of the drill/mill is
angled to the left by about 45 deg. as it
must be in order to pesition the Quom in a
suitable configuration to allow operation,
1.&. (o locate the grinding wheel sufficiently
far back to just overlap the rear of the
magnetic chuck when the table is in its
miost forward position,

Initially, the drll/mill head should be set
at its upper height limit above the table 10
allow easlest access - firstly for getting the
magnetic chuck on to the table, and
sacondly for getting the Quorn wheelhead
on fo the special spigot for mounting. Both
these items are heavy and 50 no
unnecessary obstruction should interfere
with moving them into placa,

Same care must be taken to line up the
grinding wheel so that it is parallel to the
table longitudinal movement, and the
spindle is than locked. The wheel is then
trued and dressed as described abova.

Tho top and bottom surfaces of the
magnetic chuck are ground flat and

gub-uble with two
/1Gin, mushroom head
screws, 1o shield the
drillfmill cross-ways
from grinding dust. The
front to back depth of
this shield is B6mim,
limited by encountering
the front to back
traverse handle at the
front of travel. When
wound fully back
(135mm), some of the
cross-ways would be
exposed, 50 a paper
extension is used, held
on to the shiald with

-
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parallel during manufacture. The
manufacturer recommancds that the top
surface ba given a skim grind when it is
first installed on the machine on which it
will be used, and for accurate work this is
essential.

However with the Quorn on my deill/mill
sat-up, this is not a practical possibility
(even with the sevaral modifications
described below) as the magnetic chuck
length ks 350mm and the.table travel is
only 320mm.

Workpiece Dimensions

With the normal maximum 4in. dia,
Quorn grinding wheels and the wheelhead
bracket tilted to the maximum i.e. against
the whealhead collar stogs, it will be found
that the bottom of the mator mounting
plate projects lower than the periphery of
the grinding wheel. This limits the
longitudinal travel of the work to the
distance batwean tha wheal axis and the
motor mounting plate = about 135mm.
The front to back dimansion is limited to
the available traverse in this direction =
also 135mm,

To date, | have not needed to use any
larger dimensions than these, but should
that need arise, it would seerm possible to
use the next standard size grinding wheel
{6in, dia.), provided that the spindle speed
is reduced appropriately. My normal
Quorn spindle speed measuraed by
stroboscope s 4800 rpm, Most of the Bin,
diameter wheesls | possess are marked for
maximum speeds of around 4000 rpm.
TS&E' a smaller motor inley of diametar
4000/4800 x 25/8in. = 2- /16in, would be
necessary, A new wheel guard would also
be required to accommodate the larger
wheel_

I iy case such a whesl would allow
the wark to clear the underside of the
maotor mounting plate by 8mm; the
longitudinal dimension of the workpiece
could, in this case, be increasod to 220mm.

In cases where the front to back
workpiece can be roduced, a somewhat
greater length could be ground, For this
sel-up tha drill/mill head is turned only 9
deg. to the laft instead of 45 deg. In this
mode, the axis of the grinding wheeal is
over the right hand end of the magnetic
chuck when the table is at its extreme left
position and it is 36mm short of the left
hand and when the table is at its extreme
right position, Thus the longitudinal
dimension which could be ground would
be 350 - 36 « 314mm. For this length, the
frant 1o back width that could be ground is
reduced to E0mm from the previous
1385mm. Howeavar, if one is prepared to
clamp tha magnatic chuck to the 1able
cantilevered forward to overlap the front
edge of the table by 65mm, it is possible 1o
then grind 314mm lang by 135mm wide

Technique

With the chisck switehad off, use 8
surface gauge 1o determine the highest
point of the workpiece above the chuck.
Remaove the surface gauge and magnetically
clamp the workpiece in place. Hopafully this
will not rock the workpiece so that another
part becomes the highest point; however
this will bacame avident in due Eourse.

MARCH "398

Grinding a blade on edge,

Drilling Chuck Blocks.

Lower the drill/mill head =0 that the gquill
travel will allow the grinding wheel to
easily reach the workpiece, then clamp the
head in position. Start the gnnding wheel.
Now lowar the quill vary carefully. with the
annding wheel axis and centre line above
the already determined highest point of
the workpieca, until it just sparks.

Traverse the table longitudinally so that
the grinding wheo! passes over the
workpiece and beyond. Traverse the table
front 1o back about half the width of the
grinding wheel (in my case 7.6mm = 3
twurns of the traversa handle for a 13mm
wide wheel) and traverse back
longitudinally over the warkpiece and
beyond. Repeat until the whale workpiece
has been coverad

Stop the wheel and examine the
workpiece. It will be easy to see whera
grinding has taken place and whare not,

Hemember that grinding is a finishing
progess and not a bulk metal removal
activity. A heavy grinding cut might be
0.025mm while a finish grinding cut might
ba 0,0%0mm,

Reference 1 suggests the use of the
Quorn height adjustmeant or the drill/mill
down feed for setting the cut, but the
former is really not practicable. e.g. on my
Quorn, the adjusting screws are 5/16in. NF
(24 TP1) and the grinding wheel axis
almost twice as far out as the adjusting

seraw, It can be shown that to produce
0.025mm height change of the wheel
requires the adjusting screw to turn 4.4
deg. an almost impassible thing to
judge without calibration.

My drill/mill feed is marked in 0.025mm
divisions, so that one of thase divisions is
a roughing cut, and a half ig a finishing
cut, Of course, with deflections in the
vanous members of the machineg, ploy,
effects of clamping and the like, 1t cannot
ba guarantead that 0.025mm seat on the
dial will produce this exact movement, but
at least that is the starting point,

After sevoral cuts over the warkpiecs, it
will aventually show thal grinding has
occurred all over it. A final finishing cut at
an unchanged setting should ‘spark oul’,
giving a fairly fine uniform finizh,

For long itams thara is a lot of handle
turning involved and the grinding occurs
in two travel directions. This bi-directional
processing is also the normal case in
commercial surface grinders, but these
have the advantage of flood coolant to
flugh away the grinding efflusnt. The culs
taken are so small that there is little
tendency for the wheel to grab the
workpiece in the ‘climb’ direction, In fact,
in practice this seems to be the casior
direction for the machine! - parhaps
because of the clear passage to the nght
for effluent - (see Drawing 6). Anyway, the
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Machining Chuck Blocks,

volume of sparks and the noise of slowing
down of the motor speed enable the
operator 1o adjust the rate of longitudinal
traverse to the conditions at the time. The
maotor should not be allowed 1w slow dawn,
50 the traverse rate must be reduced 1o
aveond thas.,

Awkward Shapes

A number of methods of magnetically
holding awkward shapes are described in
Referances 3 and 4. Of these, most relate to
commercial mass production activities, but
two can be of interest in the home
workshop. Thesa are the use of Chuck Blocks
and of Adapter Plates.

(a) Chuck Blocks

It & warkpiece has some protuberance on
its undurside, il cannot ba satisfactorily
clamped directly to the magnetic chuck. In
this case, the workpiece can be supported on
a pair of paraliel bar magnetic fixtures called
Chuck Blocks. These compnse stacks of
altarnate magnatic (steel) and non-magnetic
(brass) plates, held together with non-
magnetic (brass) rivets (Drawing 7). The
stacks are machined and ground sa that four
sides are at nght angles and parallel to close
limits. Thay lead the magnetic flux up from
the chuck inte the workpiece, They can also
be used to help suppornt narrow workpiecas
on gdge on the chuck (see Photo 3). These
nems are available commercially, but a pair
cost about a third of whant | paid for my
chuck; 0 | decided to make my own - see
below.

{b) Adapter Plates

For thin workpseces, » finer pole pitch of a
magnetc chuck produces better adhesion,
An Adapter Plate is made up of interleaved
brass stnps and spéecial saction steel bars
{Drawing 8). These are arranged so that
alternate steel strips pick up magnetic flux
for opposite polarity poles on the chuck. This
results in closely spaced north and south
pales — in effect a finer pole pitch than that
of the chuck itsalf. Commercially, these
adapter plates cost about a third more than |
paid for my chuck!

To date | have not felt a need for such a
device as the magnetic chuck ssems to hold
thinm pleces quite adequataly for grnding. it
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may be less satisfactory for milling. If in the
future a nead does develop, | will make a
simplified pattern as descnbed bolow,

Typical Jobs

I. Truing diamond holder

The holder for tha truing diamond neads
to sit firmly on the magnetic chuck with no
possibility of rocking. The top of this holder
was ground; it was then up-ended so that itg
bottom could also be ground flat and
paraliel,

2. Chuck Blocks

A pair of chuck blocks was made, each
from a stack of 1en steel plates and nine
brass ones. These plates were of matenal
40 x 3mm and 75mm long. These were
riveted logether, each with six 1/8in. dia.
brass rods with countersunk heads being
formed on each and and filed flush (see
Drawing 7).

The platas were held together with a G
clamp and in position in a vice while the
four corner holes were drilled '/8in. (this
requires a long senes dnll) and then No. 30
to allow free passage of the V/8in. dia.
brass rods. After each hole was drilled, a
rod was inserted 1o ensure that it would go
in and 1o guard against any minor
transvarse movement of any plates in the
pack. The holes were slightly countersunk
at each end. The brass rods had been
previously annealed and their ends were
hand riveted aver, filling the countersinks.
Tha two centre holes were then treated
similarly, Finally, all twelve nvel ends were
filed flush (seo Photo 4).

The block edges were now faced square
and level in the four jaw chuck in the lathe
(Photo B) - and finally the pair were ground
togather on all four edge sides (Photo 6),
Maasurement showad tham 1o be paraliel In
both directions within 0.055mm on the worst
sides and down to 0.025mm on the best
sides

During this activity the grinding wheel
becarnms loaded with brass and had to be
regularly dressed with the Norbide dressing
stick 1o clear i

3. Adapter Plate

The normal available ravel cited above of
135mm equates to just over four pole

Grinding Chuck Blocks.

pitches feach 32mm) on the magnetic chuck.
In the transverse direction, the poles are
110 long. Thase dimensions determing
the length (138mm) and width (105mm) of
the plate assembly (see Drawing 8),

The downward pointing “teeth’
correspond to the pole width (10mm) and
these are spaced with gaps of 22mm, Iif
these gaps are semi-circular, their height is
11mm, and so the overall height is
conveniently 2Z5mm or so.

Hence the ravw matenal s 2 5 x 3mm steal
and brass saction - 18 steel pieces and 17
brass pleces. Half the steel pieces have the
teeth offset half a pitch i.e. 16mm.

The gaps to produce the ‘teeth’ may be
roughly cut out on a bandsaw - 64 of them
will take some time. They would then be
flycut in packs of nine in the drill/mill to form
the 22mm diamater semicircles.

A lot of caraful dnlling for the four rivet
holes (140 holes) would be needed 10
precede the riveting of the pack together,
The 10p and bottom surfaces of the pack
would then ba milled fiat and parailel, with
the pack held on the magnetic chuck. Finalty,
the top and bottom would be ground flat
and parallel

#As this progect is sommewhat daunting, it
will not be undertaken until a specific need
anses,

Conclusion

As Professor Chaddock remarks in
Reference 1, the whole concept cannot be
regarded as a substitute for a commercial
surface grinder. and it doss not produce
comparable results. Nevertheless, itis a
most useful enhancement of capabilibes in a
home workshop, and is commended as such
to readers already passessing a Quom

and a drillimill, ﬂ
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A BEGINNER’S
GUIDE TO THE
PART 14 LATHE

Harold Hall brings his long-running series to a close with brief notes on @ number of items which
will give the beginner the capability to aspire to greater things

A tailstock turret can be
used for many
purposes, in this case
fitted with centre cirill
and normal drill
preventing the need to
change them when
drilling repeat parts.

1 is a measura of the varsatility of the
Iathe that, after such a long series, thera
are still many accessories and processes
left which have had litile or no mention. It
would though be wishful thinking that the
subject could ever be complataly
exhausted, and in any case the series is
aimed at the beginner, so there are soma
legitimate omissions, | have come
therefore 1o the pomnt where | must
attempt 1o bnng the series to a conclusion,

To do this | am giving a brief mention 10
a few of the remaining items which, while
not initially fitting into a beginner's activity,
he or she should be aware of for future
cansideration

Filing rests (Ref. 1)

These assist in the production of flats,
{e.g. 8 single flal, a square or a hexagon)
on a part which has been previously
turnad and is still held in the chuck of the
lathe. Itis, of course, used with the lathe
mandrel stationary. Thay are not perhaps
used so much now that more workshops
possess milling machines, but this method
can still be worthwhile, as it may be
quickar than setting up the milling
machina for the task in hand.

Dividing (Ref. 2)

Dividing Is frequently carried out while
using the mandrel of the lathae 1o hold the
workpivce. Examples of usa would be 1o
divida by six to produce a hexagon when
using a filing rest, or perhaps some higher
number in order to cut a gear, using a
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separate milling spindie for the gear cutter
Indexing the mandrel can be achieved
by a variety of methods, most of which are
dovisad by the user of the lathe. The
following are the mathods most frequently
ancounterad:-
1. A saries of holes around the
backplate of the chuck
2. The bull whee! of the backgear
train, if suitably placed 2
2, A changewheel mounted on to
the mandrel at the changewheal and
These require some form of detent to
be mounted, at a suitable position, from
the structure of the lathe. A greater
number of divisions is possible by
employing a division plate and a
warmwheel engaged with either the gear
In 2 or 3 above
Another meathod is to employ a c[lvw._!mq
head, probably mounted on the cross-slide
or vertical slide, and for the milling cutter
to ba mounted in a chuck on the mandrel
of the lathe

Batch production

If making parts in batches, then any of
tha following three items will halp to
speed up the operations, and in some
cases improve consistency between parts.

Tailstock Turret (Ref, 3)

If & number of identical items is 1o be
dnlled, this would necessitate continuously
changing centre drill and drill for each one
made. The tailstock turret (Photo 1) would
eliminate the need to repeatedly change
drills,

A vertical slide greatly assists in carrying
out milling operations on the lathe,

Saddle/cross slide stops (Ref. 4)

These enable parts to be made to the
sama dimeansions without the need for
caraful measuring and/or memorising
leadscrew dial readings, the stop having
been sot whilst making the first part. In
some cases, more than oneg stop can be
mountad into A turret, o that more than
one position can be set up. Sk, 1 shows o
simple example of a single saddle s1op.

Mandrel backstops (Ret. 5)

Sometimes it is necassary 10 machine
fantures which have to ba positionad
relative to that part of the workpiece which
is inaccessible within the chuck jaws. A
simple example would be facing the
second end of a part to give 8 pracise
lengith. This requires the part to be
removed from the chuck 10 measure its
length and then returned to the chuck for
further machining if necessary, Although
this s not a major problem for a single item,
if a number of identical parts is to be made,
a hackstop within the chuck wouild enable
subsequent pans to be located accurately in
the chuck, to enable them to be machined to
precisely the same length using the
leadscrew dial readings or a saddle stop

Ball turning attachment (Ref. 6)
The most likely reguirement for turning

ball shaped objects is to make the
traclitional type of maching handle, but in a
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Anocther use for the vertical siide.

few cases there will be more demanding
requirements, such as for a ball joint.
Attachments for ball turning are mostly
home made, and many designs for these
have been published

Mandrel Handle (Ref. 7)

Many of the cheaper lathes do not
provide slow speeds, say in the order of
30rpm, although some do have slow
speed artachmants which can be
purchased separately. However, a handle
for turning the lathe mandrel manually is
one way out of the prohblem, one of the
most likely uses being thread cutting,
especially if up 10 a shoulder. The handie
is fitted to the mandrel at the
changewheel end, often achieved by tha
use of an expanding spindle which fits
into the hole through the mandrel. An
axample is shown in Sk. 2.

Vertical slide

The versatility of the lathe is really
exhibited when it is used for milling
operations. The main problem is that for
maximum capability, the workpiece needs
10 be traversed in thres axes relative (o
the cutter, For the normal lathe, with the
culler mounted in the headstock chuck,
movament will be limited to 1wo axes,
those provided by traversing the saddle
and the cross slide. To overcome this
limitation, a vertical slide 1s used 1o give
the third axis of movemant, Whilst there
are limits to the size of workpiece which
can be accommaodated, with a little
thought, quite large items can be
machined, Photo 2 shows a large casting
having a face flycut.

Milling head

Anather way of overcoming the
absence of movement in the third axis is
1o add a milling head to tha lathe. This is
most often fitted using a special mounting
on the rear of the lathe and converts the
machine into a small millf/drill. The saddie
and cross slide provide the movement in
two axes and the down feed on the
milling head the third, Photo 2 in Part 1 of
this series {lssue 36 Page 56) shows an
example of this set-up.

There is obwviously a financial
advantage in not having to buy a
eomplete mill/drill, but of equal if not
greater importance for those with smaller
workshops is that space for a milling
machine is not required. This will perhaps
allow the installation of a larger lathe than
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is possible with a separate lathe and
milling machine set up.

Milling/drilling spindle (Refs. 7 & 8)

This is a light duty spindle which can be
used for light milling and drilling, usually
on a workpiece mounted in the lathe
chuck. The spindle is mounted on the
cross-shde, top-slide or even the vertical
glide. Such spindles ars normally driven
via a lightweight belt from a remote dnve
maotor.

For drilling purposes only, an electric
pistol drll can somelimes be pressed into
service,

The lathe as a power source

For same, it may be lack of available
space, for others, lack of finance, but using
the lathe as a means of driving some other
machine can advantageous. The device is
normally mounted on the bed of the lathe
and picks up its power via the mandrel
chuck. Machings that | have seen
employing this approach are a band saw
(Ref. 9), fretsaw (Retf. 10), slotting machina
{Ref. 11}, circular saw table, filing machine,
and jig saw. No doubt othars also exist.

Tool post grinder (Ref. 12)

Surface finishing by grinding is &
method used widely in Industry, where
accuracy and/or a fine finish are a
requirament, Only rarely used in the home
workshop, but in a few cases (such as
finishing the bores of internal combustion
engines), it is a desirable facility. A tool
post grinder provides this, and is an
aconomical alternative to a fully functional
cylindrical grinding machine, which seams
1o be almost non-existent in the context of
the home workshop.

Centre finder (Ref. 13)

When satting up a workpiace which has
a centre punch mark which has (o be sel to
run trug, some aid 1o achieving this will be
vary helpful, There are two methods that
are commonly smiployed, one which
requires the use of a dial test indicator, The
other employs an arm which is pivoted
naearer one end than the other and thus
has the effect of amplifying the error. Sk.
3 lllustrates the two methods. A perfect
example of how a desired end result can
b obtained from the simplest of ideas can
be seen in Ref. 13,

Coolants

The use of coolants and lubricants almaost
fits into the essential category and, having
left it to the end, will endeavour to cover it in
maore detail, Of all the subsjects in this series,
| must confess that this is probably the one
on which | feel least able 10 write as, in
common with many home workshop
owners, | atternpt to get by with the
minimum of equipment and materials,

Most readers will be aware of the process
of applying a coolantlubricant 1o the
workpiece in the arsa in which cuthing is

taking place. Ideally, this would be &
gontinuous flow delivered by & pump, but
unfortunately this is only practical on a lathe
mounted in a reasonably large drip tray, as
the coolant has 1o be collected for re-use.
This facility is narmally only available as an
extra for medium size lathes and abave, but
of course the user could have a tray
fabricated for any lathe if considered of
sufficient importance.

The purpose of the coolant is in fact
twofold, being used as both a coolant and a
lubnicant. Taking first the action as a coolant,
for this to be effective, a substantial flow is
required to carry away the heat baing
generated by the cutting process. The
primary reason this is to prevent the cutting
tool from overhaating al its cutting edge
and, as a result, becoming pramaturely
blunt. Without a drip troy and suds pump
this will not be possible

The rate of heat generation will dopend
on the rate of metal removal and is
therefore more of a problem for the
commarcial workshop where high
production speeds are required. Provided
that machine speeds and fead rates are kept
10 & moderate level, the naed for comtinuous
coalant flow is not that important, a fact
saemingly is confirmad by the relatively
small number of home warkshops in which
the facility is used,

The absence of a suds pump does not
mean that work has to be carried out dry,
though many workshop owners (particularly
those with workshops in the housa) do just
this. Dry swanf s much more easily picked
up by a vacuum cleaner, Treading swarl and
a film of suds oil into other parts of the
house can make one unpopular! The
absence of fumes generated from hot
cutting oils will also be welcomed. | make
these paints 1o indicate that the use of a
coolantlubricant is not absolutely essential,

Some authorities on the subject would
say that if a continuous flow is not
possible, then an intermittent apphcation,
say by brush, is totally taboo. The reason
for this is that it may cool the cutting tool
suddenly, making cracking of the cutting
edge a possibility. The lesson to be learnt
here is that without a continuous flow,
speeds and feeds should be kept low, so
as to avoid the possibility of the tool
overheating to an extent which makes this
a possibility.

We now come to the subject of the
coolant acting as a lubricant. Assuming
that a light film applied to the workpiace
will lubricate the cutting action, than the
result must be to reduce friction, thus also
reducing heating affects, though by no
means as much as achieved by a
continuous flow. Under some conditions,
such a film of lubricant will improve
surface finish. | would like to carry out a
comparative test to be more sure of my
facts on this one, as | have frequantly
started 10 make a dry cut and then applied
a small amount of lubricant, the result
being an improvemant in surface finish, |
also find that the swarf produced changes
its character,

| am also ungsure as to how a light film
of oil actually gets to the cutting edge. My
theory is that it probably does not, but
rather that it lubricates the tool a shon
distance from the cutting edge, allowing
the swarf to move away more freely,
theraby alding the fimish. My advice would
be 1o apply the lubricant 1o the pan
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frequently, using a brush or a simple dnp
feed, and if this results in hot fumes rising
from the workpiece, then | suggest that the
spead and feed rates are too high.

Recommending a cutting fluid is not
easy as thore are so many. However, for
the home workshop, compromise is again
the way forward. For most of the materials
we use, basic soluble oil will be good to
very good. This includes free cutting
sleals, brass, copper and aluminium. Far
demanding applications, silver steel,
stainless and the like, use a soluble or non-
soluble fluid with extrerme pressure
additives. Suppliers of these do not
recommend them for free cutting
materials, but | suspect that this is a
question of cost, rather than suitability, as
they are more axpansive than the basic
soluble oil. For the small amounts used in
tha home workshop, cost differences
would be small, and hardly worth
atternpting to use both types. it would be
helpful to have more specific Infarmation
an this subject.

A Final Comment

Having now arrived at the end of the
serias | find that it has amaounted 1o 14
parts. In view of its length, | do hope that it
has been of benefit to many readers. If you
have stayed the course than many thanks,
for it will have made my efforts
worthwhils, Whara the dividing line
between a beginner and an exparienced
lathe user §s, is not easily defined, but if
you feal that any significant point has been
omittad then | would be more than
happy to hear from you. If sufficient
comments are forthcoming, perhaps the
editor would permit a page or two in a
future issue by way of an appendix Iﬂ

to the series,

References

The following are, in most cases, only &
selection of tha articles published in M.E.W,
-on the particular subjects. Titles do not always
highlight the subject.

1. A Calibrated Filing Rest —lssua 44 Page 12
A Simple Filing Rest Issue —lssue 34 Page 27.
2. Saddle Siop and Index Arm —lssue 26
Page 60. Cross Slide Bracke! for an Efectric Pistol
Drill —lssue 28 Page 45
S.Amm%yfam Turrer— lssue 22

igm Dty DrillingMilling Spindle
27 Page 22. Mﬂwmawnddor!ht
Lathe—lsive 17 Pege 14,
9. Lathe Mounted Band Saw—Issue 8 Page 37.
10. A Fretsaw Attachenent for the
Lathe—|ssun 78 Pags 48. A Lathe Moumnted
Fretsaw—Issue 18 Page 18. :
11. A Slotting Device for the Myford S7—
Issue 30 Page 62
12. A Toolpost Grinder—lssue 18 Page 63.
AWMQMM
13. A Centre Locating Tool lssus—46 Page 43
Piga!ﬁ g :

19



UNDERSTANDING
GRINDING WHEELS

Alan Jeeves continues his survey of abrasive wheels
and their application

Huntington type wheel dresser

Wheel on a verctical grinder (may cut on both faces),

Selection of Wheels

Whan choosing grinding wheels,
consideration will have to be given to such
mattars as the material which is to be
ground, the quality of finish required, the
type of maching on to which the wheel is
mounted, the speed (rpm) at which it will
be run and the amount of contact with the
work. A few carefully selected wheels will
probably suffice for all the work the
amataur ancounters, wharaas the
professional user will réquire an extremely
comprehensivé range cCompnsing many
shopos, sizes, and grades. It is, useful to
have a sound knowledge of grinding
wheel sefection in order to work safely and
more economically,
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Teol and cutter grinder and a selection of wheels,
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A bore grinder.
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The spindle of a grinding machine.

We have, so far, looked at bench
grinding whesls, and a couple of good
axamplos of ganeral duty wheels have
been suggedted. In addition 1o these
Bauxilite whaals at least one silicon
carbide whesal will be essential, in order to
cope with tungsten carbide 1ools, This kind
of wheel is often called a ‘green grit wheel’
and, conveniently, its colour gives an
immediate indication of its application. If a
bench grinder is used with a Bauxilite
wheel at one end and a green grit wheel at
the other, then & reasonable
recommaendation for the arasn whael (for
general duty) is C-60-J-V, which is a
medium soft whee! suitable for both
roughing and finishing (masonry drilis
may be sharpenad on such a wheell. With
tha currantly low cast of small imported
bench grinders, it may be found 1o be
beneficial to have two machines - ona for
Bauxilite whaels and one for graen grit
wheals

The wheels for use on the 1ol and
cutter grinder are much smaller in
diameter than those used for bench
grinders. 100mm is a commaon diameter
for cup wheals and other shapas, but
some of the smaller machines {especially
the ‘salf build from castings' type) use
praportionally smaller whoeels. These can
sametimes be difficult to obtain in sizes
below 50mm dia,, but specialist suppliers
1o the model engineering world are known
to stock smaller versions.

The ordinary Bauxilite abrasive is not
normally used for tool gnnding. A refined
form of Bawlite which contains a high
proportion of pure aluminium oxide,
which causes the grains 10 be extremely
friable, is preférred and thus abrasive is
known as ‘white Bauxilite' (identified by
the pre-fix WA an the label). White
Bauxilite tends to cut cooler than ordinary
Bauxilite, which is o greatl advantage
when sharpaning carbon stesl tools, and it
is also sympathetic to HSS cuttors, As a
conssaquence, the majority of Bauxilite
wheels stocked for cutter grinding use are
white in colour. This type of wheel will
not, however, ‘touch’ tungsten carbide
tools, 50 a silicon carbide (green grit)
wheel will have to be used for this
material,
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Flange mounted wheels on a bench grinder

- W A -_. 1
An arbor mounted wheel.

An arbor mounted wheel without retaining nut,

The white wheel is also greatly favoured
for surface grinding work, whare cutting is
apt to generate much heat, and this wheel
1% particylarly suited to applications where
no coolant is provided (dry grinding)
Another type of wheel often seen on the
surface grinder is a pink wheel, which has
similar qualities to the white one. It is
made up of Bauxilite abrasive and is
normally pre-fixed 'MA’ or "DA’ on the
label. When selecting surface grinder
wheals it 15 particularly important to
considar tha type of machine for which it
is intended. If the straight wheel is
mounted on 8 horizomal spindle and cuts
on the pminhuw. the rules are quite
different to the vertical spindie, where the
cup wheel is fitted and cuts on the face.
Clearly, with the latter, the whael contact
will b greater than that with the straight
wheel, which influences the choice of
whaal. The straight wheel will need 10 be
of a finer and harder abrasive than the cup
wheal, in order (o let the grains break
away more frequently, thus allowing new,

22

— GRINDING WHEEL

- -
MOVE ACROSS WHEEL

\
— NIB

ALWAYS WEAR:
EYE PROTECTION,
DUST MASK

FIG. 4. DIAMOND DRESSER IN USE

sharper ones to cut the work. Two working
examples of wheels for grinding the sama
hardened stesl component are:-

straight wheel WA-46-H-V, cup wheel WA
24-H-V, which illustrates this rule.

If the need arises to gind soft, low
tensile strength matenals such as cast
iron, brass, copper, aluminium, glass,
marble, or granite, then a silicon carbide
wheel may be found to give the best
results, and this is so for all types of
grinding (eylindrical, internal, centreless,
ate.). Generally speaking, 1o grind soft
materials 8 hard wheel is required and to
grind hard materials a soft wheel is
needed. The softer, ductile metals also
respond better to a coarser grade of
wheel, the finer grades being preferred for
the hard brittle metals,

The: difference between cylindrical and
internal {borel grinding is that the wheels
for the latter willl be msch smaller than for
cylindncal grinding. This, in turn, means
that cutting spoasds vary tremondously.
However, in addition to the wheel head

frequently being provided with a selection
of speads, the work head can also be
regulated and the cutting speed adjusted,
because the work is revolving counter
diractionally to the wheel (Fig.1) The same
i 80 with "centreless’ grinding, except that
the work is revelved by a ‘control wheel’
which can be governed to create the
correct cutting speed (Fig. 2). Centreless
grinding is not likely to concern the
amateur too much, but for those who are
interested, much the same rules apply 1o
ceanireless qriru]ur‘lg wheels as 1o those for
cylindrical grinding, but the control wheel
is guite different. These wheels are always
made from Bauxilite and are usually
bonded with rubbet. Thay are intended to
run at much slower speeds than grmding
wheels, and will seldom have a maximum
operating speed in axcess of 1500 rpm.
They are structured with 80 grit {as a rule)
and should never be used for any purpose
other than control wheels, When grinding
larger diametér jobs on the centreless
grindar, the centre of the work becomes
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A diamond lapping wheel.

MARCH 98

A dish wheel.

‘“* Roebuck’” Wheel Dresser

much higher than
the centre of the
wheal, If the job s
lowered, the danger
of out-of-roundness

15 present and so the

higher centre henght
can be maintained
by using a softer
grinding wheel,
which aH{activaly

reduces the ‘contact pressure” of the wheel
to the jab.

Tables are provided which may be used
as a guide for selecting wheels to cope
with different applications (Tables 1, 2, 3, &
4). The last of these provides infermation
for those who would like to experiment
with thread grinding on such machines as
the ‘Quorn’ tool & cutter grinder. It will be
noted that extremely fine grits are
specified for this purpose
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Warning signs displayed near a grinder in a factory. The right
hand sign indicates that unauthorised persons may not mount
wheels in this situation.

SPINDLE SPEED
1000 RPM

u.wsvé WEAR:
EYE PAOTECTION,

FIG. 5. FORM DRESSING
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Mounting wheels

Having selected the mast suitable wheel
for the job in hand, it must be mounted an
to the spindle of the grinding machine. The
spindle is first cleaned of all grit, and the
whael is checkad for its maximum
operating speed. After a visual inspection
of the condition of the wheel, it should now
be supported by the bore on the fingers
and lightly tapped with a spanner or
similar metallic tool, A clear ring should
be heard, indicating that the wheel is
sound. If a dull tap rather than a clear ring
is heard, il is likely that the wheel is
cracked or fracturad and it should be
discarded. Experience of the ringing
sound can be gained with practice, and it
is & very reliable way of checking integrity,

The wheel can now be offered to the
spindle, which should be a sliding fit into
the wheel bore. It should not be forced
o, as this can result in the bursting of
the wheel if the machine spindie expands
due to heat. If the boare of the wheel s
greater in diameter than the spindle, e.g.
‘Nheel bore =1'/4in,, spindle diameter =

/2in, (as is often the case), plastic bushes
may be fitted, in accordance with the
following conditions:-

@ Plastic bushes should not be used with
whaals which ars less than Bmm wide ar
over 50 mm wide.
@ Plastic bushes should not be used with
portable grinders.

t= =t

FIG. 6. FRONT VIEW OF GRINDING SPINDLE

FIG. 7. ANGLE GRINDING - THE CORRECT APPROACH

TABLE 1 GRINDING WHEEL SPECIFICATIONS

Grinding Operation

(See Key)

& 1]

(2) {3) 14}

Material To Be Ground

Wheel Specification

Aluminium

Brass

Bronze

Cast Iron

Copper

Steel (soft)

Steal (hardened)

Steel (high speed)
Stainless steel (austenitic)
Stainless steel imartensitic|

Casav
CasK VvV
Ca6 KV
C3sJIVv
CBOLE
AdEMY
ABOKV
AGOKY
CasMV

ABOMY

CagJ v C461V C3BlV

Cas KV Cagiv c241V

CagKV Ca61vV C241V

CalvV C364V C28JVorwWaz2a)v
C4B6JE WA 46 J V

MA B0 M Vv MA 46 JV WA 24 JV
WABOJV WA 4B HV WA 24 HV
WAB0IV WA HV WA3DHV

CBOKV WAL HV WA 361V
MASGOLV WA 46 J V WA JV

Key to Grinding Operations:-

(n Cylindrical Grinding
(2) Internal Grinding

(4) Surfaca Grinding on face of wheel

(3) Surfaee Grinding on periphery of wheel

MARCH ‘98
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TABLE 2 TOOL & CUTTER GRINDING

Operation Wheel Shape Specification

Broaches Cup WA B0 K V

Drills Straign AdsLYV

Lathe centres Straight AGOMY

Milling cutters Dish or Cup MA B0 JV

Reamers (sharpening) Cup WAMBLY

Reamers(fluting) Dish or Cup WA SO LW

Stellite tools Various WAL IV

Tungsten carbide tools Various cCaoGgv

Taps (sharpening) Dish ABONV

Taps (Mluting) Farm ABONV
Wheel dressing

TABLE 3 THREAD GRINDING WHEELS T ——
dressing a grinding wheel
correctly is by using either a

Threads Per Inch Specification | ‘star’ wheel dressing tool or an
industrial diamond. The star

5-6 WA 120KV wheel type of dresser is known

7.-18 WA 180 K V as the ‘Huntingtan’ type (Fig. 3)
and is highly esteemed in

14 - 20 WA 220LV industry for dressing off-hand

n grinding wheels. It comprises of
e VA IEN Y a holder into which are fitted
31-50 WA 00 MV several (normally 6 but
1. sometimes 4) hardaned steel

i e star shaped wheals (rather like

the rowels on cowboys’ spurs),

@ Plastic bushes should be fitted to both
sides of the wheel where the width
permits.

@ Wheel flanges should not touch plastic
bushes when fitted; that is to say the
flanges should be relieved towards the
cantre.

The diameter of the wheal flanges
should bs at least /3 of the wheel
diameter and may be up to 12 of the
diameter. They should preferably be made
out of steel, and the inner flange should be
keyad or tightly pressed onto the shaft,
Some small bench grinders are supplied
with bath flanges loose fitting and made
out of die cast aluminium alloy. It 1s most
advisable to manufacture complete new
flanges for this type of machine. Light cast
flanges can fracture under operating
slrasses.

The outer flange is used to clamp the
wheel in position on the spindle, and
should not be over tightened. The thread
should be ‘handed’ so that it will bghten
onta the spindle with its rotation (Fig. 8)
An arrow indicating the direction of
rotation of the spindle should always be
conspicuous on the wheel head, Guards
must be replaced before setting the wheel
in motion.

The periphery of the revolving grninding
wheel may be very slightly ouwt of
concentricity with the spindle, owing to the
slight clearance in the bore, and it can now
be ‘dressed up’ in truth with the machine.
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which are free to revolve. in a
tool of a suitable size for use in home
workshops, the star wheels are about
25mm in diameter and around 2mm thick,
Two plain circular washers are also
provided to separate the outer pair of star
whaeels. The tool is hand held by the
robust handle and moved across the
pariphery of the wheel, removing the
dulled outer abrasive grains and allowing
a complately fresh cutting surface 1o be
established. In due course, after many
drassings, the star wheeals may require
replacing and a new set is available from
the tool supplier. When using this device,
the following notes on safety must be
heedead,

On surface grinders. cylindrical grinders
and ool & curter grinders, an industrial
diamond dresser is employed. As this
substance is quite axpensive, only a small
amount (usually '/3 to 12 carat) is brazed
anto the end of a piece of round mild steel
bar of about 12mm diameter and 100mm
lang. The diamond tip, or nib, Is pointed to
induce less surface contact (and so less
haatl. If the nib overheats, there is the
possibility that the brazing medium will
melt and the diamond will become
detached. If a large amount of abrasive has
to ba remowved from the wheel, coolant
should be used to disperse heat from ths
diamond, but they can be used quite
successfully dry for amateur work. The
pointed nib, after much use, becomes flat
nosed and encourages the diamaond o
become hotter. At this point industrial

users will return the dressing tool 1o the
makers to be ‘re-set’ but it is not
sconomical to do thig in units of ana or
two, 80 the amateur will have either 1o
continue to use his diamond carefully in
this condition or replace i

The small piece of diamond iz quite
brittle and should be advanced towards
the wheel gently. If it is suddenly forced
into the wheal, it may fracture.

When purchased, the diamond is
normally attached 1o a holder which is
intended to be firmly clamped to the
grinding maching, but may alse be fixed
to a handle, rather like a Huntington
dresser, and used freehand.

When in a fixed holder, the diamond
should be used as shown in Fig. 4,
which will reduce the tendency to wear a
flat nose on the nib, especially if it can be
rotated in its holder from time to time. A
special swivelling holder can also be
used to form convex and concave radii
on the penphery of straight wheels (Fig.
8). As a general rule, cuts of only
0.025mm (0.001in.) should be taken per
pass of the dressing tool, in order to
prolong the life of both the diamond and
the wheel, Again, the notes on safety
should be adhered 1o when diamond
dressing.

Other types of wheel dresser have
from time to time appeared on the
market and one such brute from the early
1950s is picturad. It is hand held at each
sicdde of & coarse abrasive wheel which
dresses the actual grinding whee!
requiring attention. It is held at an angle
of around 20 deg. to the axis of the
machine spindle, and the more it is tilted,
the finer will be the dressing.

Wheels in use

The removal of metal stock by grinding
diffars from other forms of matal removal
{turning, milling, drilling] in that only a
small amount of material is removed by a
single ‘cut’. Grinding is used 1o bring
produce a combination of a fine finish and
precise dimensions, It is also a practical
means of removing metal which has beon
hardened and can no longer be dealt with
using stancdard turning toals,

The cutting speed of a wheel is
normally expressed in feet (of the
pariphery) por minute or metres par
second and a simple calculation will
convert spindle speed (rpm) into
peripheral speed. Clearly, if the machine
has only one spindle speed, then to obtain
the correct eutting speed, a precise
diameter of wheel will have to be fitted. As
long as due regard is given to maximum
paermissible wheel speed (as marked on
the wheal), the correct cutting speed can
be realised by varying wheel diameter.
Table 4 gives an indication of cutting
speeds for different types of grinding.

As the wheel reduces in diameter due
ta wear, the cutting speed obviously
reduces if the spindle speed remains
constant. This causes an enhanced rate of
wheel wear, which gives rise 1o the
miscanception that wheels are actually
softer towards the centre. A wheel which
does wear rapidly at the correct cutting
spead is, howavar, oo soft for the job. On
the other hand, a whes! which "glazes up’
frequently Is too hard.
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TABLE 4 CUTTING SPEED RANGES

Application Ft./Min. Metres/Sec.
Cylindrical grinding 4500 -9850 25-50
Internal {bore) grinding 4900 - 6500 25-33
Surface grinding 3850 - 6500 20-33
Tool & cutter grinding 4800 - 6000 25-30

As a matter of interest, the smallest
grinding whee| | have encountered was
2.25mm dia. and the largest was 1830mm
diameter.

Notes on portable grinders

Most home workshops will contain a
portable grinder of soma description, ba it
an angle grinder, hand grinder (barrel
grinder} or a portable drill attachment.
The drill aitachments consist of either an
arbor mounted grinding whaat which iz
simply gripped in the chuck or
alternatively, a flexible drive cable and
sheath, driven from the chuck while the
maching secured in some sort of drill
stand. These types of attachments are
seldom provided with guards and in my
view do nol represent a very good oplion
for model engineers, although flexible
drives can be useful as long as sensible
safety precautions are observed

Hand grinders which have the spindie
parallel with the axis of the machine are a
better proposition, Most of these are
threaded at the spindle nose and accept
grinding wheels which have a nut
moulded into them and so can be screwed
directly onto the nose. Alas, these
machines also seem to be used lrequently
without guards, but are at least purpose
made and are likely 1o be much safer to
use than attachments. By far the most
versatile of portable grinders is the angle
grinder. This powerful machine can really
make light work of metal (or masonry)
removal and is to be recommended for
‘in-situ’ grinding work. They will easily
slice through steel bars, though for this
application it should be ensured that
‘glassfibre reinforced” wheels are used.
For general fettling work, to which they
are highly suited, the face of the wheel is
used, as shown in Fig. 7.

In wse, all portable grinders should be
operated with an awareness of potential
danger and with regard to where the
sparks are being direcled. A fire can easily
ba started among oily rags and the like.
Each spark is a tiny particle of metal,
which can embed itself into the surface of
non-ferrous metals in the area, causing
contamination.

Safety and grinding wheels

A grinding wheel is a particularly
dangerous object. Like any other cutting
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tool, even at rest it can cause injury if a
spanner slips and your hand is forced into
the sharp, abrasive corner.

It is whan revolving at high spead
thaugh, that they are at their most
harardous. If you accidentally touch the
wheel when it is running, as wall as
cutting deeply into the hand, a burn is also
sustained. This all adds up 1o the
likelihaod of serious injury.

When grinding and also when whaal
dressing, the eyes should be wel|
protactad. The small ciear plastic shield
‘which is fitted to some bench grinders is
net sufficient to provide adeguate
protection for the eyes. Small particles of
abrasive and matal can even come into
contact with the eyes even when wearing
spectacies, and it should be considerad
mandatory to use the type of goggles
which offer full protection for the whole
area around the eyes.

The operations of grinding and wheel
drassing both produce quite a lot of fine
particles of dust, particularly when using a
Huntington dresser. A suitable mask
should be worn during all dry grinding or
dressing activities,

A grinding wheel should never be run
without its guard (or hood as it is
sometimes known) being fited. Arrows
should be apparent too, as an indication of
the direction of the spindle, as we have
seen in Fig. 6.

Importance of the Maximum
Operating Speed (MOS)

If a wheel is of unknown ongin and
does not have a maximum operating
speed mark evident on it, a very simple
formula for caleulating its safe spead is:-

wheel dia. x 0 = rpm.

There is then never any danger of thig
wheel injuring anyone,

{LE. A wheel of unknown provenance
should be consigned to the bin and never
run at all, it is not worth taking a chance)

The maximum operating speed (MOS)
is stated in rpm on a wheel and is the
absolute maximum no-load speed at
which a spindle may be run with that
wheel correctly mounted upon it, It is
sometimes assumed that there is also an
additional ‘'margin of safety’ at which the
wheel may be overloaded, as the test
speed s never as low as the indicated safe
operating speed. This is definitely not

so. True, the wheel is tested at ? higher
spaed than indicated (usually 1'/2 times
MOS), but this margin must, on no
account be encroached upon.

When ever any object revolves, a
centrifugal force is generated, and this
force is proportional 1o the square of the
angular velocity. This means that doubling
the rpm would create a whesl shattering
quadruple centrifugal force, 50 under no
circumstances attach a grinding wheelto a
motor unkess the maximum: no-load speed s
known, with certainty, to be within the stated
Maximum Operating Speed of the wheel,

Care and storage of wheels

Having gone to so much trouble to
select the correct wheels and build up a
collection which suils the envisaged
applications, great care must be taken if
we are to get the best out of them. They
should never be thrown in a box or
drawer where they are free to knock
togaether, Wheals are better stored in a
proper place set aside for this purpose.
The larger straight wheels are better
stored vertically. A rack can easily ba
made, with two wooden rails to hold
them and stiff cardboard or hardboard
discs 1o keep them apart. If you have
plenty of wall space, an area can be
designated where wheels can be hung,
but it is essential that they are secure and
cannot fall off due to the vibration of
working machinary. If a wheal
accidantally falls on to tha floor it should
be discarded. If wheels have 1o be stored
in cupboards or drawers, they should be
individually boxed or heavily wrapped in
nowspapar. A wheel should naver he
rolled about on its periphery.

Mounted points are easily stored in
racks which are drilled to accapt the
arbors. The rack can even be provided
with a lid to protect them from heavy
objects accidentally being placed on top
of them. It is critical that the small arbors
on which these ministure grinding
whaels are mounted do not become bent,
as this will render them useless. This is
why, when in use, the ‘overhang’ of a
mountad paint (the distance betwaen the
collet or chuck and the back of the wheel)
should be given due consideration. The
greater the overhang, the highar tha risk
of deforming the arbor,

As mentioned earlier, wheel bonds and
abrasives are not affected by water or
other substances such as oil,
Consequently it is in order to use all
convantional coolant fluide when
grinding, The high speed removal of
metal, even in small quantities, can
generate a great daal of heat and can
aasily discolour the surface of the maetal,
possibly drawing the temper if it has
been previously heat treated. Coolant will
help here immaensaly and iz an aid to
prolonging the life of whaals.

Having discussed grinding wheels
fairly fully, it is hoped that the amateur
engineer will be able to make more use
of the grinding process to obtain greater
precision and enhanced surface finishes.
By following a few simple rules of safety,
he should anjoy a complataly aceidant
free association with abrasive wheels,
which will serve him faithfully
throughou their useful lives. i
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A BORING HEAD

The boring head
incorporates an RS
arbor,
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ABOVE: Milling the dovetail slide,

BELOW: Machining the Triumph wunﬁng to press ahea d WE"I'I
matarcycle bearing housing . -
the construction of a boring

head when tool factors were
closed for Christmas, Richard
Vaughan of Brecon came up
with an alternative design of
slideway.

myself a boring head. Over Christmas

1994, | was reading lssue 27 of
M.E.W., which included two differing
designs, so | decided to start work on one
immediately

Fnr many years, | had intended to make

The design bnel, Lo sull my workshop
requirements, were as foliows:

1. Large size, 1o fit a Bridgeport milling
maching,

2. Bore size to range from 0.5 1o 4din
diameter.

3. To be made from stock materials

4. To use shide-ways for accurate
movement of the cutting tool

5. Calibrated in 0.001 inch.

6. Easy and quick to make
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The largest 40 TPl tap and die set available
in iy workshop 1s 38in., o this was used for
the: mavement spindle. This later created the
problem that a 40 TP1 thread requires a disl
with 25 divisions on it 10 read off in 0.001 inch.
To mark this accurately, | set the dividing head
at the required
40/ 25 =1.6. so | used one revolution and 12
holes on a 20 hole circle to give the required
numbser of divisions (See Fig. 1)

| now come to the main point of this
shon anicle, my method of producing the
slideways without the need for expensive
dovetail cutters, which | did not have to
hand and which were unavailable over the
Christmas holidays.
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angle and used the calculation:-

| first temporarily bolted two pieces of
steal togethar (Fig. 2), and then
proceeded to mill a 20 deg. angle along
the length of both pieces [Fig. 3). | now
used Allen bolts to fit side pieces to the
larger base piece (Fig. 4), and end pieces
were similarly fitted. One end piece was
drilled for the movemnant spincle and
counterbored on the inside for the spindle
shoulder,

The shorter top plece, which will now
slide freely in the fabricated base, was
dnlled, tapped and counterbored, using
the end cap as a guide, The hole for the
R8 arbor was then produced and the
arbor pressed home. Three tool holes

were drilled and reamed and V/ain. dia.
locking bolts fitted (Fig. 5).

| am sure that this method of producing
accurate slideways is not original, and
many readers may say that the boring-
head looks clumsy and unsightly, but it
has fulfilled the design brief requirements.
The first job the boring-head was used for
was opening out the bearing housing of a
Triumph motor cycle pre-unit crank case
from 3in, to 3.250in.

The making of this piece of equipment
has allowed me to réturn to my hobby of
building model traction engines, better
equipped and full of enthusiasm, after an
interesting break. i
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A RETRACTING
SCREWCUTTING
TOOL POST

Victor Elsendoom of Voorhout,
Holland decided that he
needed a helping hand while
cutting threads in the lathe, so
he designed this elegant
retracting tool holder

hile thread cutting on the lathe, |
always feel that | am ane or two
hands short! At the end of a cut |

have to put the maching in reverse and at
the same time withdraw the tool-post by
moving the slide. At the moment the cumner
is @t the starting point again, | have to put
the slide in its new cutting position. Not an
aasy job to do!

The toolpost described here enables me
1o withdraw the cutter by means of one
handle and, with the same handle, to bring
it back to its original position. The toolpost
was designed for a relatively large [athe,
but scaling down for smaller machings can
be done easily.

The toolpost consists of two main pans
which fit together with a dovetall (ltems 4
ond 51, The block 4 will be mounted on the
lathe with one bolt. The pesition of that
bolt depands on the mounting
arrangements of the particular lathe, so
this bolt hole is not shown on the drawing.

Sliding tool holder

The project starts with the production of
the sfiding tool holder (em 5). Use matenal
that is about Bmm oversize, which will allow
for surface milling when assembiled with hem
4_ By doing it in this way, the positioning of
thee chovertmil, which wall be ralled first, 15 not
critical. Start by milling away both comers,
using an end mill, so that a T profile is
created, making sure that the depth on bath
sides is the same. Replace the end mill with a
dovetail cutter while keeping the component
in the same position, Take light cuts, since
forces on the cutter will increase rapidly
when you move deepar, Keep clear of the
bonam by 0.5mm (see Fig. 1) and leave it like
this until you have the other side in the same
form. Stop milling when there is just a sharp
aedge on the top at both sides, then lower the
cutter until a light cut is takan from bhottom as
will as from the dovetall side. Keap the mill
at the same depth selting and move to the
other side. By proceeding in this way, the
depth of the dovetail s exactly the same on

both sides. With the same cutter, take a light
cut along the top of the dovetail, and in this
way you will have the best guarantee that all
surfaces will be parallel

Mounting block

The next component to produce is the
mounting block {Item 4), the first
apearation baing to mill a groove 26mm
wide, Now, rotate the vice, complate with
the bleck, until it is set at an angle of 1in

100 (see Fig. 2). This can be done with the

halp of a dial gauge. Replace the and mill

with the dovetail cutter snd machine ona
side carefully, Before going any further
with ltam 4, it will be necessary to il the
g‘lb strip {ltam B) into position, so0 this
should be prepared next

Gib strip

The wedge shaped gib strip should be
made out of good quality blank steel (6mm
% 14mm), first forming the 60 deg. angle on
ona of the short sides, The eacies! way 10
do this is to use the dovetail cutter, running
this along this side (sea Fig. 3). The langth
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The assembly stripped down to its compenent parts,

of the gib should be 95mm,

Assemble the gib strip in the mounting
block with two M4 screws, the hole
positions for which are shown on the
drawing. Make sure that the angled edge of
the gib is in contact with the bottorn of the
giot. It will now overlap item 4 on all the
other skdes.

The mounting block now has 1o be
clamped in the vice of the milling machine
once again. Make sure that the all sides of
the block run parallel to the axes of the
machine, checking with a dial gauge. Mill
the top of the giby steip down until it is flush
with the mounting block, and then the
dovetail (female slide) can be milied, Make
sure that during milling of the sides there is
clearance at the bottom {say 0.5 mm).
Bring both sides to a sharp edge at the top
The groove should still be too small to
accommaodate the male part of the dovetall,
s0 now bring the culter down 1o the
bottom of the groove and mill it out untl
the male slide of ltem 4 just fits

The difficult work is now done!

Mark the hole in which the crank will be
placed fram the dovetail side. Centre the
hole and clamp the block in the four jaw
chuck to drill a hole of 11.8mm dia.,
reaming it to 12mm. Counterbore the hole
to 2dmm for a depth of 10mm to house the
dise of the erank,

Assemble the slide {Item 5) in the
mounting bleck (tem 4), tagether with the

now wadge shaped gib strip. Put the pans
firmly together by tapping the gib strip
with a plastic hammer, At the front, there
should be a difference in position of 8.5
mm between lterns 4 and 5 (ltem 5 sits
8.5mm back). Make & centre punch from
12mm sitvar steel, using this to mark ltem
5 via the 12mm hole in temn 4, This gives
the location of the 14 5mm x 6 mm slot
into which tha crank pin will engage. The
marked centre is used to set ltem 5 in the
correct position on the milling machine, so
that the slot can be formed with a slot drill
Make sure that the centre of one of the slo
end radii is positioned

must ba perfectly square on ltem 3 and
that the shaft must be a good running fit in
the 12 mm hole in the mounting block,
otherwise the slide will not move
smoothly.

Finishing the assembly

The only other thing that may need
some clarification is the positioning of the
gib strip. Put ltems 1, 2, 3, 3a, 4,5 ond 6
together. By moving the slide (tem 5)
backwards and forwards with the handle
(ltem 2) the gib can be worked into the slot
{remember that the side is tapered at 1 in
100). Az soon as the gib is in as far as
possible, the position of its slat is marked
on it. This slot has 1o accommaodate the
adjustment screw (item 7). Mark the gib in
such a way that there is enough room for
adjustment, forward as well as backwards,
without the adjustment screw leaving its
housing. The slot in the gib strip can be
sawn by using & shitting saw,

exactly on the centre line of
the mounting block,
otherwise thame will be & @
chance that the slide can be
pushed away completely
tend point too high) or that
the slide will move towards
the workpiece as the ool is
first withdrawn (end point
1oo low).

Crank and crankpin

The crank and crankpin
{Items 3 and 3a) are simple
turning jobs and don’t need
any description other than
to emphasise that ltem 3a

i 0.5mm

©

1:100 .
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In order to locate the slide in the
forward and backward positions, a detent
cansisting of an 8mm ball carried on a
spring is fitted. Mark the position of the
8mm hole and drill Bmm deep. Bring all
parts to their correct position and mark
Item 2 by giving it a light stroke with a

hammer (mark both positions in thes way).

Drill the 8mm hole to a depth which will
accommaodata the spring,

Whan all items are assembled, the top and
bottorm faces can be milled Nat, then herm &
should be removed and a light cut (0.3mm)
taken off its boltom surface. This will ensure
that this part wall slide freely and not rub on
the toolpost mounting surface of the lathe.

When evenything s put together and the
slide moves smoathly, the gib stnp can be cut
to the right size. To close the top of the toolpast,
two 4mm plugs con be tumed and fixed into
the two redundant screw holes with Locite.

The toolpost has provexd to be a very handy
tool and | had a lot of anjoyment when
making it. Good luck! E
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A SIMPLE
LEADSCREW
DRIVE FOR
THREAD
MILLING

Machining coarser threads can
appear to be quite daunting,
especially as lathe
changewheel teeth are at risk if

conventional methods are

used. David Machin describes
how he devised a set-up for
thread milling

invention and it was certainly true in the

casa of my need for a leadscrew drive
far making the habs on the Quarmn Tool
and Cutter Grinder. The idea of a hob for
guiding the grinding of end mill cutters is
the ingenious idea of the late Professor
D.H.Chaddock, designer of the Quorn. He
published in Model Enginaer a series of
axcellent articles on the construction of the
grindar, and later a book, which | believe is
still available {TEE Publishing). Castings
and materials for the machine are

l t is said that necessity is the mother of
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available from Model Engineering
Services,

Briefly, the idea is that the end mill to be

“Fl:l'unfl is mountéed on one end of a shaft
and the hob on the other, The shaft is part
of the spiralling head attachmant really
an alternotive workhead. The hob has
helical grooves machined on it, these
grooves having the same helix length as
that of the cutter. A detent pin is
pasitionad ta éngage the grooves and thus
guide the cuttér corractly past the gnnding
wheal. Obviously, a different hob is
needed for each size of and mill. Photo 1
shows a 2/16in. cutter being ground using
the hob with the longest helix, The making
of shis hob will be sean later,

To make thesa hobs is a scrawcutting
job, but rather a special one, because the
pitches needed are very long. Thay are 80
long that, in all cases, the leadscrew is
ravolving fastar than the warkpiece. To
anempt 10 screvweut in the normal way
would almost certainly break teeth on one
or more of the change wheals due to the
strain on them caused by the large ratios
needed to achieve the large pitches. What

1: The Quorn spiralling attachment
showing a hob in use.

2: The motor, pulley and belt.

3: The motor installation. Note the
wooden wedge and the drive handle.

4: A hob blank is machinad.
5: The spiral attachment shaft is set

true in the four jaw chuck prior to
milling the hob.
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&: The hob blank, mounted on the spiral
attachment shaft is trued on the
outside diameter.

7: The tool post by which the Quorn
head is mounted on the lathe.

& The complete spiral milling set-up,

9: A elose-up of the machining
arrangement. The drill chuck is not the
preferred arrangement, so only light
cuts are possible.

10: The first cut,

is required Is 1o drive the leadscrew and 1o
mill the grooves. The Professor shows how
this can be arranged, using an averhead
belt drive and worm and wheel 1o achieve a
suitable speed and feed, with the
wheelhead of the Quorn itself usad to do
the milling. The former, though an excellent
systemn, was, | thought. a wee bit complex.
Then | remembered that | had a small
motor and gearbox unit which | had baen
hoarding for years. This carme out of an old
photo-copier. Could this be used? Would it
be powerful enough? Would the speed and
feed be acceptable? As will be seen, the
answer (0 all these questions is ves.

Drive motor

Photo Z shows the motor - a shaded
pole type. It has a lamination thickness of

1.187in. (30mm) and the gearbox output
shaft i Brmm dia. The maker's plate
showed a motor speed of 2681rpm, and a
goearbox output spaed of 30rpm, at a
torque of 8 kg-cm. A further reduction in
spead could be obtained by a pulley and
belt. The pulley diameters used resulted in
a speed of 8.33 rpm at the leadscraw, and
this would also produce an incraasa in
rorquie To assess the torque requirement, |
did a simple {and crude) experiment, A
gear train was set up on the Myford, of the
type to be usad to make one of the hobs
(there was a difficulty here, but more of
this later). The tumbler reverse was
ongagaed so that the lathe spindle would
be driven by the leadscraw. Additionally,
the half-nuts were engaged, so that the
carriage too would be driven, Using the
leadserew handwhaal, | movad the handle
to the three-o'clock position and placed
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The changewheel set-up. Note the chalk marks used for re-setting.

weights on it until the handle moved and
started 10 turn the lpadscrew and lathe
spindle and to move the carriage. The
waight (in kg) was than multiplied by the
distance (in cm) from the centre of the
handwhaal to the centre of the handle.
This gave an idea of the required torque
value, it being recognised that mare
tarque would be required to meet the
actual thread milling load. | must admit
that I cannot now remember what the
calculated value was, but | do remember
that it was quite a bit less than the geared
motor output. The additional torque 1o be
provided by pulley and belt reduction
would increase the margin of avalable
power, £o this encouraged me 1o go ahead
with the project Tha only snag was that
the gearbox output speed was fixed, the
Professor’s system had a vanable spead
capability, However, in the interests of
simplicity and specd of manufacture, | falt
that this was acceptable.

The plan now was to mount tha motor
and gearhax on the lathe drip tray, to
abtain a suitabie balt, to make up the
necessary pullieys 1o match the belt and to
arrange for engagemant and
disengagemant of the drive. At the
drawing board, a simple system was
worked out, including the length of belt
required.

Thae belt was the first purchase. This
was a Goodyear FAl Auto J D AVO 713,
Tha last three figures are the outside
circumfarence of the belt in mm, Readers
may be surprised at the choice of g0 hafty
a belt; its trangmission power |5 far greatar
than is needed. However, | knew that |
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gould buy am M section belt of almost any
length cheaply and "off the shelf' from my
friendly car spares shop (he stocks them in
length increments as well as by car pant
number). | next made some patterns and
castings to produce tha pullays, and after
these weare machinad (to 1.875in. and
6.75in. dia. respactively), | could then do a
trial fitting. In retrospect, 8 wooden pulley
mounted on a metal boss would be just as
effective,

Motor mounting

On the basis of the tnal, | could now
confirm dimensions and make soma parts
1o hold the motor in position, Two ploces
of aluminium alloy angle were screwed to
the drip tray using 4 x 2BA screws. | used
a pistol drill to driill the tapping size holes.
and the dirip tray is quite thick enough to
take an adequate thread. Pieces of alloy
plate wera nvatad Lo these angles and 1o
this assembly was mounted the motor and
gearbox, which were arranged to pivot
This pivot gave a means of adjusting the
belt tension and a simple maans of
angagement and disengagement of the
drive, A slotted link (for use with suitable
screws and nuts) was then mada to hald
the belt tension, much in the same way
that the alternator drive belt on a car
engine Is tensionad, This |ater proved 10
be a mistake, in that it took too long to
change the adjustment between one cul
and tha naxt. A toggle arrangament would
probably be a better method, but by way
of a quick and easy solution, | used a

Another view of the gear train.

simple and crude - but effective - wooden
waodge! Photos 2 & 3 will, | hope, make
all clear. | have not included any drawings,
since any motor and gearbox purchased is
bound to be diffarent dimensianally.

| now had a means af driving the
leadscrew, with instant disengagement of
drive to facilitate easy winding back of the
carriage for tha next cul. The winding back
was facilitated by a (crude) handie
arrangement into a tapped hole in the
pulley, as can be sean in Photo 3. | could
now make the hobs.

Banjo hang-ups

This article should now be complete;
but as | mentioned earlier, the
changewheel set-ups on the Myford were
not as straightforward as those on the
Professors machine. This |5 because the
change wheel banjo siot will not allow the
last divver gaar in a frain 1o gel close
anough ta mesh with a 20 or 21 tooth gear
mountad on the leadscrew or gearbox
input shaft, o an idler gear has 10 be
inserted in the gear train, Any gear will do;
It has no effect on the ratio, of course, but
It does reverse the direction of rotation,
which simply maans adjustmant of the
tumbler reverse — no big deall Also, | had
a gearbox on my lathe, the construction of
which | described some years ago.
Fortunately, | had kapt the full set of
changewheels and | could still use these
for the (very) compound trains required for
the hobs. Moraovar, by use of the gearbox,
I only needed three changewheel set-ups



15: The gear train used for the 3/8in. hob,

to cut seven hobs - for example, | Eould use
the same set-up for 1716, 18, and "/din. hobs
since | could use the gearbox at three
different pitch settings. It should also be
pointed out that to work normally, my
gearbox has to have a 2:1 reduction in the
drive from the lathe spindle to the gearbax.
This means that it is possible, with a 1:1
ratio, 1o cut a thread of 3.5 TPl at the 7 TPI
satting. Not that for a second would |
recommend it unless you are thread milling!

Changewheel set-ups

With the Editor’s permission, | will give
the changewheel set ups that | used for the
haobs for any imerested readers:

For 116, /@ and '/4in. hobs at the
gearbox pitch satting of 40, 20 and 10TPL-

60121 x 5021

An idler gear of 85 teeth Is fitted between
the 50t gear and the 21t gear.

The pitch produced by this train at the
10TP1 setting is 1.3605in,

For 3/32 and 3/16in. hobs at the gearbox
pitch settings of 16 and 8 TP
4021 x 4521
An idler gear of 55 teeth is fitted between
the 45%, gear and the 21t. gear.
The pitch produced by this train at the 8
TPI setting is 1.020in.

For 3732 and 516in. hobs at the gearbox
pitch setting of 14 and 7 TPL:-
B0/55 x S0/20 x 4521
An idler of 40teeth s fitted between the
50t gear and the 20t gear.
The pitch produced by this train at the 7
TPl setting s 1.6697in.
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For 38in. hobs at the gearbox pitch
satting of B TPL-
60v30 x 70/30 x 35/20
An idler of 40 reeth is fitted betwoen the
351. gear and the 20t gear,
The pitch produced by this train is
2.0416 in,

Note that for the last two trains, a third
gear spindle assembly had 1o be madae,
since the standard Myford changewhaal
sat has only two. Also, far the last train, |
had t¢ use two 30 gears. | borrowed oneg
from a friend. {Thank yvou, Frank!)

Machining a hob

For interested readers, | have taken
some photos of the 2/16in, hob being
made. Photo 4 shows the embryo hob.
The outside diameter has been machined
a little oversize and the bore has besn
completed, along with the internal taper
tuning. Phote 5 shows the spiral
attachmaent shaft being gripped truly in the
four jaw chuck. Photo 6 shows the hob
mounted on this shaft using a ‘hollow” nut
10 secura it i position, This is 1o allow a
centre 1o suppart the hob. The outside
diameter is being machined to size. Photo
7 shows tha “toolpost’ mounted on the
cross-slide, ready to teke the wheelhead
from the Quorn. Photos 8 & 9 show the
whole sat up. Photo 10 shows tha first
cut being taken. Not having an 8mm collat,
| used a drill chuck to grip the cutter. which
meant lass rigidity. Alse, | used steal for
the hobs, This all added up to having to be
content with small cuts: 0.008in. per pass

Photos 11 & 12 show the
changewheel set-up. Note the use of
chalk marks for later resetting. To cut the
noxt helix, 90deg. from the first, the 60t
gear has 10 be moved through a quarter
turn whilst the banjo is moved down out
of mesh, First, to preserve accuracy, one
of the quadrant chalk marks on the 60t
gear is being lined up with the singie
mark on the 50t gear bafore
disengagement = the leadscrew
handwheel is used for this. Please
remember that, once the first cut has
bean takan, neithar the tumbler reverse
nor the half nuts are disengaged until the
hob is finished, or the ‘thread’ position
will be logt. The banjo nuts are then
slackened to allow the whole banjo to
move down (Photo 13). The 60t gear is
then revolved a quarter of a wrn, the
quadrant moved up ta re-mash the gears
and the nuts retightaned, taking care to
mash in sxactly the right place. Photo 14
shows the last cut being taken.

Photo 15 is of the #/8in. hob
changewheel set-ups and |s included for
any readers who wish to attempt this
lvery)l compound gear train. There is only
just enough room for the gears to fitl

Other applications

Of course, this method of driving the
leadscrew and milling threads has other
applications:- cutting helical grooves of
large pitch for head elevation on the
column of a vertical miller or for a
focusing system on a lens barrel are two
such applications. I'm sure that you'll
think of plenty more. '°:
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FROM THE

PLANS SERVICE

WE 26 A Small
Swivelling Vice

This issue of Model
Engineers’ Workshop
features a cover-mounted
‘extra’ in the form of a
drawing which is an
abridged version of one
which is usually offered
through the Nexus Plans
Service

reader of Model Engineer, Syd
AF‘l[m. purchased a small vice

which had been manufactured in
Japan. The vice could be clamped to
the bench and was capable of being
swivallad in both the hornizantal and
vertical planes and therefore proved to
be a versatile addition to the workshop
He found, however, that although the
concept was good, the design and
manufacture were not up to
expectations as the working clearances
were oo large and the unil was 1oo
small and too weak to ba practical, He
therefore resolved to design and make
a more robust version

Having made the palterns for the

castings and completed a vice, the

design proved popular with others, who
requested castings. He therefore
thought that it would be warth writing
an article for publication, and this duly
appeared in Model Engineer in 1983, in
four parts. The description was
camprehensive, giving instructions on
pattern making far those who have
never attempted this part of the job
before, and also giving &8 number of
hints and tips on machining set-ups
and tooling. It is assumad that castings
ware never available commercially in
the UK. as the designer lived in
Australia.

The description commeancead In
Model! Engineer Vol 150 No. 3702 (1
April 1983) and continued in Nos, 3704,
3706 and 3708. The drawings weare
included in the Plans Sarvice as WE 26
and contained all the detalls meantioned
above, shown on two sheets. Our
covar-mounted drawing 1s an abnidged
varsion of these and, togather with
these pagas, contains detalls of sll the
components and the patterns required
for the cast tems. We have no
knowledge of 8 current source of
castings, so it any reader 15 planning to
make the patterns, the Editor would be
pleased to haar from them, as this
could be of help to other potantial
constructors

The design

The vice has o capacity of around
Tim. with a paw width of 212in. A short

base casting, which can be scrawad to
the bench, houses the spigot of a tee
shaped post casting which can be
rotated through 380dey. aboul the
vartical axis, The spigot can be
immobilised by means of a powerful
lock of the floating pad-bolt type

The post casting is bored
haorizontally ta house the jaw assembly
and its clamping mechanism, This
wholeg assembly is also free to rotote
through 360deg. and can be secured in
the desired position by a second pad
bolt lock

The design provides two sots of jaws,
ona plamn and the other accaommodating
ves grooves, The top faces of the jaws
are relleved ot 5 deq. from the clamping
faces to allow the vice to be used for
bending springy material, such as
stainless steel, through a right angle,
when o moeasure of ovor-honding is
necessary.

The clamping scraw employs o 3:3 in.
BSW thread, and & 4'/4in, long sliding
handle is specitied, A nylon thrust
washer is used 10 transmit the clamping
force to the outer jaw.

Construction can be achieved using a
31.'2”‘ lathe equipped with a vertical
shide, together with a bench drilling
maching, Pallernmaking should prosent
no particular difficulties if the
suggestions made in the article are
adopted. A selection of these i1s
raproduced hare. In summary, this small
vice would make a useful addition to
any workshop in which small |
benchwork i undertaken, G

he Plans Service has been In

existence for nearly as long as

long as MLE. and during that time
not only do fashians change but
expectations also. Just 18 months ago,
the total number of model plans
available through the Plans Service
amounted to nearly 9500 and, if
individual sheoats of locomaotive and
traction angine designs were taken into
account, & lot more than that.

Many of the drawings had lain

dormant for years and showed none of
the vital signs demanded if further

THE MODEL ENGINEER

PLANS SERVICE

investment was to be made 1n them.,
Rather than destroy drawings that form
a part of model engineering history,
Nexus has made arrangements for
continuad availability of these
drawings through an alternativa
suppliér.

In the short term, that is until the
physical arrangamants have bean
concluded, It will not be possible to
obtain some drawings. As soon as they
arg moved 1o their new home and the
printing arrangements are in place wa
will give you all the detalls.

Would you like a list?

Some uniucky readers may have
missed one or both of the cover
mounted plans listings given away free
with issues M.E. 4053 (Locomotives)
and 4065 (Traction Engines and
Workshop Equipment) If you would lke
one of these listings, which include 50
new Made! Engineers” Workshop plans,
send a stamped addressed Ad sizo
envelope 10 Plans Service, Nexus
Housa, Boundary Way, '
Hemeal Hempstead HP2 75T, :e'
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A SINE |

Accurate angular setting capability is essential if the full potential of the milling machine is to be
exploited. Peter Dawes of Orange, New South Wales gives us detailed instructions on the
construction and use of a precision accessory.

The Sine Plate in use, side view.

Introduction

A sine plate or sine table is just a two-
dimensional version of the better known
‘one-dimensional’ sine bar. The device to
be described here is intended for
positioning an accessory such as a rotary
table, dividing head or precision vice at a
precisely defined angle for holding a part
while actually machining it. The plate
clamps onto the table of the milling
machine, becoming an auxiliary table as it
were.

In a right angle triangle, the sine of an
angle less than 90 deg. is the ratio of the
length of the side opposite the angle (H) to
the length of the hypotenuse (L). So if the
angle is @:-

sinl@) = HL..............{1)
and on transposing,
H =L sin(@)....ccorrrenn(2)

H is the height of the stack needed to
raise a sine bar or plate to make the angle

@ with the horizontal. While angles are
difficult to measure accurately, lengths are
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easy, so the beauty of the sine bar is that it
produces extremely precise angles from
just two easily measured lengths.

A 4in. precision machine vice such as
the Taiwanese model No. V104 (currently
A$169 which converts to about UK £80, +
local sales taxes) would be an ideal
accessory for use with the plate described
here and is the one shown in the photos. A
guide bar should be fitted to its base to
allow quick setting of the vice parallel to
the sine table.

While intended as an accessory for a
milling machine, the plate can also be
used for marking out or it can be clamped
to a drill press table for angle drilling.

Units

A mixture of Imperial and metric units
has been used in the article. | make no
apology for this because steel now comes
in metric sizes, but the cap screws were
Imperial, and the traditional length of a
sine bar is Imperial. My silver steel was
also Imperial, so it isn't easy.

Range

The sine plate provides unmatched
accuracy for small angles, but it's less
useful above 30deg., where other methods
(such as the adjustable angle plate) are
preferable. Because the angles are derived
from units of length that can be measured
very precisely, they are highly accurate,
unlike devices that depend on engraved
angle scales. Very precise wedges can be
milled with the device. It can be used with
a dividing head to set very accurate helix
angles for gears—far better than the
graduations on a tilting Brown & Sharpe
dividing head for example. Similarly, it is
probably the only way to mill long slow
tapers such as gib strips for taper
dovetails. These must be extremely
accurate or they don't bear evenly along
the length of the dovetail. To give an
example, my lathe cross slide happens to
have a gib strip with a taper of 0.694 deg.
To set that angle on a 10in. sine plate |
would use a stack height of 0.1211in.,
which | can get exactly with an accurate
3mm packing strip and a 3 thou shim.

Dimensions of the table

There are several criteria that dictate the
length and width of a sine table. The plate
described here was designed to suit a
Taiwanese mill/drill similar to an RF40, but
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comments along the way will explain how
to adapt it to other machines.

It is difficult to find a way to bolt the
plate itself on to the milling machine table,
so it has to be clamped via its ‘round bars’.
This then is what dictates the maximum
width of the plate.

Width

There must be enough space down
each side of the plate for the hold-down
fingers to hold the round bars (see side
view photo). My milling machine table is
210mm wide (81/4in.) so a convenient
width is 150mm because that's also a stock
black steel width. The plate should be
about 50mm less than the width of your
own table.

Length

The maximum length is determined not
so much by the milling machine table
length as by the maximum length you can
mill around in a single positioning of the
job. This is to avoid having to accurately
reposition the plate while milling the ends
and the guide slot. The plate length is
therefore best determined by the ability to
machine around it in a single pass,
although there is nothing to stop a builder
repositioning the plate during the milling if
he is prepared to go to the trouble of
realigning it accurately.

Sine bars are traditionally 10in. long
because, in the days before electronic
calculators, this was convenient for
calculating the thickness of the packing
blocks. You looked up the sine of the angle
in tables and just shifted the decimal point
one place to the right. | settled for a 10in.
plate, but builders might prefer to make it
300mm or a fractional size. With the
ubiquitous electronic calculators the length
doesn’t matter. All you require is an
accurate measurement of the length L
(which should be permanently stamped on
the plate). Then you use the pocket
calculator to multiply the sine of the
required angle by that length according to
formula (2) to get the required stack
height,

but remember that the longer the plate,
the higher the stack for a given angle.
Thirty degrees on a 250mm (10in.) sine bar
requires a stack 125mm (5in.) high, and
that is a reasonable upper working limit in
practice for this particular plate.

Another criterion that determines length
is the length of the longest Vernier caliper
to which you have access, because it is

absolutely necessary to accurately
measure the finished length of the plate to
a 0.007in. (0.025mm).

The third point to consider is whether
your accessory devices have locating bars
under them. If they do (and they certainly
should have) you will cut a guide slot in
the top of the plate parallel to the sides, to
accommodate that bar and this should be
done during the same positioning of the
plate as for truing the ends, to ensure
absolute parallelism.

Accuracy considerations

My plate came out at 10.000 £ 0.001in.,
so the uncertainty for an angle of 30
degrees is better than % four one
thousandths of a degree, plus any error in
the stack height. | don't possess slip
gauges, so | make the stack packs from
such ground stock and clean BMS bars as |
have on hand and such as | gradually
accumulate. To avoid cumulative errors in
adding up the thicknesses of the various
bars, the actual final height of the stack is
measured with the Vernier height gauge,
so that measurement also has about £1
thousandth tolerance. An alternative
method of measuring it is to use an
internal micrometer under the ends of the
round bar.

The nature of the particular job will
dictate what accuracy is required. Most
model making jobs will be more than
adequately satisfied by a stack accuracy of
+10 thou {0.3mm) and that should be
easily achievable. A tapered gib strip will
be one of the most demanding jobs, and is
one where you must aim for the highest
possible accuracy.

An adjustable parallel

A useful accessory is an adjustable
parallel with a range of 12-25mm (say 112 -
1in.), but | haven't built or designed one at
this stage. Ideally it should be made of tool
steel. A long one is not likely to be
commercially available, but can be
relatively easily made using the sine plate
itself to mill the two wedges.

A useful trick for setting heights below
the minimum thickness of such a parallel
is to add a bar slightly thicker than the
minimum height of the adjustable bar,
under the low end of the sine table. This
cancels out the thickness of the adjustable
bar as far as the angle is concerned, but its
exact thickness must be subtracted when
measuring the stack.

To give an example of its usage,
suppose an angle of 13.6 deg. is required.
That means a stack 0.235in. high, which is
less than the minimum thickness of the
parallel, so a 0.5in. bar is put under the
lower end of the table. The parallel is then
‘miked’ to 0.235 + 0.5 or 0.735in. thick.
Making due allowance for any other pieces
added to the stack, the difference between
the two ends (0.735 - 0.5 = 0.235) is the
‘effective’ height of the stack.

Surface grinding
All the parts for the sine plate are

surface ground for accuracy, for ease of
construction, and for appearance. Silver
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steel is specified for the round bars, so
these will already be ground to close
tolerance and they will also be both
stronger and harder than mild steel. A
really professional job would have
hardened bars, but that would require
cylindrical grinding after heat treatment.

Round bars - inside or outside?

Before proceeding further, | need to
mantion that the mare conventional way
of making a sine bar or plate is to have the
round bars outside the cornar angles at
each end, or at least st tha lowsr and,
Mine has the round bars inside, | chose
this because it is easier to make the plata.
Builders may choose the conventional
method and machine the plate accordingly,
but they will have to start with a much
thicker plate and mill a rebate in it, or thay
will have to fasten pleces to it at the end to
form an outside corner o locate the round
bars, The method you elect to use dictates
the length to which to machine the plate.

Outside bars do have one advantage,
and that is they allow a much greater tilt to
the plate without the end of the plale
fouling the mill table. With angles of up to
30deg. it is not a problem with inside bars,
as long as the top edge of the lower end
piece is bevelled as described. In any case,
adding a packing plece under the lower
bar and an equal one under the upper bar
always ovarcomas that problam,

Materials and tools

All steal bar stock is black miid steel,
and must be sawn, not guillotined.
Guillotining deforms the ends of the steel
and will cause immanse difficulties,
possibly wrecking the project. | was able to
obtain black steel sawn accurately to size,
and within a degree of square. The
accuracy of the cuts of course dictates how
much machining sllowance to leava.

Tha plate requires the following
materials:-

1). One piece of black mild stesl plate
18mim thick x 150mm x 275mm long (1o
finish to 10.750in.). Builders may need 1o
allow more for finishing, depending on the
source of supply.

Nate that the finished machined length
of the plate must end up as 10 in. plus one
diameter ol the round bars used, so il is
going 1o depend on the exact diameter of
your own round bars, In the alternative
design with ‘outside” round bars, the plate
is made differently, but | don't propose to
detail that version.

2). Two pieces of 12mm black mild steel
flat, 32mm wide by 130mm long for ‘end
pieces’.

3). 14 eap screws 1/sin. BSW x 3/ain.
long (or Mﬁg 20mm if available). Also two
cap scraws J/16in. diameater for the stop
buttons,

4J. 16.8in. of /ain. £ound silver steel to
cut into two pieces 8 2/8in. long,
approximately, Thay only need to be as
long as the table Is wide, or perhaps
slightly longer. The diameter is not critical,
but heeds 1o be measured accurataly to
calculate the length to which 1o machine
the plate. The two pieces should be cut
from the same bar. Silver steel (“drill rod’
in US parlance) is usually within 0.0006in,
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of nominal diameter. While you could also
use ground mild steel, the cost is not that
much lower and it is softer. Do NOT
substitute '/2in. dia. silver steel. The round
bars need to be quite substantial.

5). Two pieces 26mm long of 26mm x
6mm flat bar, and two pieces 25mm |
of 16mm x 6mm flat black for making tee
nuts,

&), About 35mm of 1.125in. or 32mm
round bar, or & diameter 1o suil your own
table slots - for ‘stop buttons’,

7). Two ald power ha blades or
some thin gauge plate 8 9/8in, (215mm)
lang x 26mm wide x 2 or 3mm thick, to
make a pair of hardenad steel packing
sirips. If using power hacksaw blades thoy
should be the hard-all-over types, Friends
supplied me with old HSS blades, and a
colleague ground them to 0.050in.
0.001in. At a pinch you can use 8 pair of
identical steal rules - the thicker the better.

8). Assorted bars and shims of 25mm
wjdth, in various thicknesses all 8l -
8'2in. long (or equal to tha width of your
own table) = to make packing bars (See
‘Helght packing bars -The poor man's Jo
blocks’ - below).

Tools

A milling machine and large end mill,

12 - 3fdin. diameter. The sine plate is
essentially a millimg machine accessory, so
a milling machine is taken for granted. A
vartical mill, such as a mill/drill is the best
type for milling around the edge of the
plate. On a horizontal mill, the plate could
be mounted on edge on a big angle plate,

A Vemier height gauge. While a simple
surface gauge can be used for the marking
out, it is not as convenlent. In any case, the
stack height cannot be measured
accurately without a Vernier height gauge,
or al least an internal micromaeter. You can,
of course, measure the stack by adding
together the thickness of its companant
pans, as is done when using Johangson
(Jo) blocks, but this will result in a
cumulative error depending on the
numbear of pieces in the stack and on the
error of each individual measurement.
Proper Jo blocks are measured in
millionthe and ground optically flat, so are
Immune from this problem,

A 12in, Vernier caliper to measure plate
length.

Bluing solution

A large angle plate 6 x 4in. approximatedy,
and G-clamps.

A surface plate or a piece of heavy plate
glass,

Counterbores for '/4in. and %/16in. cap
SCTOWS.

Concentratad hydrochloric acid for
descaling. It's usually supplied in 5L plastic
botties. Dilute for use down to about 15%,
don’t substitute other acids for
hydrochloric and don't uss it to pickle
cOpper,

Descaling

All black steel is descaled according to
the method described by Peter Lukey in
Australian Model Engineering, No. 63,
Nov./Dec. 1995, page 16, Taking due safety
pracautions, dunk the pieces in a bucket of
dilute hydrachloric acid for about a quarter

1o one hour depending on the freshness of
the acid. The black scale flakes off and
leaves the steel clean and with a light grey
colour. It's now ready for machining and/or
surface grinding.

Construction

Start with the plate proper. Pack it up on
the mill table on a pair of parallels and

. align it accurately lengthways. Position it

$0 that tha cuttar can travel right round it
in a single clamping. Mill down the two
long edges. The exact width isn’t
important.

Next mill the two ends such that the
plate is exactly 10.750in. long, or if the
raund bars happen to be some different
diamater, make it 10in + exactly one of
your awn bar diameters. Measure the
length accurately with tha 12in. Vernier
caliper. If you make a mistake, it doesn't
really matter, as long as you measura the
length accurately and stamp the plate with
that length, in whatever units you prefer.
You can use the sclentific calculator to
easily calculate the stack height required
for a particular angle by using formula (2},

Naxt, without repositioning the plate,
mill a slot in tha centre, [engthways, of a
width to suit the locating bar on the
devices that are to be mounted on the
plate. The slot should be about 4 - 5Smm
deep, again 10 sult tha bar, My mill has
16mm wide tee slots, so | made tha slot
16mm wide to be a close but free fit on the
bar.

Remaove the plate now and saw off each
of its corners, about 12 x 12mm at 45deg.,
and finish smooth by filing. This is to allow
the hold-down fingars to angle across
from an adjacent table slot to get a grip on
the round bar as shown in the end view
photo. That completes the main machining
on the plate.

Next come the two end pieces, made
from 32 x 12Zmm bar. Cut two end pieces
to the same length as the width of the
ends of the plate, beveiling the cut about
25 - 30 deg., as shown on the drawing.
Clamp the pieces on edge on the mill table
against a piece of 25mm BMS square, or
hold in the precision milling vice and mill
both edges straight, square and parallel.
The piaces don't have to be exactly equal
in width because we select ong adge (the
top) 1o be a reference adge and take all
future maasurements from that. That
finighes their machining for the time being.

If you do not have access to surface
arinding facilities, try to locate a local
machine shop which will do the job for
you, and send them the three pieces for
attention, Thickness is not important an
any of them, but flatness is. The surface
finish doesn’t have to be mirror-like, unless
you particularty want it so, It will take
longer to do and will cost mare. A medium
fine finish is OK.

While the parts are away being ground,
work on the two ‘round bars” and the two
‘stop buttons’.

Round bars

Cut pieces of 0.750in. dia. silver
steel, 8%/8in. long (or 1o swit your table)
from the same piece of stock, Face the
ends and break the sharp edges slightiy.
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Blue a narrow strip down each bar and
gcribe a line down it by putting the bar in
the self-centring chuck and scribing a line
with tha lathe tool through the blus. Call
this line No. 5.

Optionally, you can ajso drill and tap the
ends of the round bars 2/16BSW for cap
screws to add extra stops or fastenings
should they ever be needed. (The photos
show that my round bars have been so
tapped, but so far | haven't needed them),
Thesa holes are not shown on the
drawings,

Stop buttons

Make two short round ‘buttons’ that

gcill lock in the tee siots of tha table with

/16in. cap screws, The buttons must be
somaewhat wider than the table slots to
lock an thé surface and must be wide
enough nat to nead washers. Since my
mill has 16mm wide tee slots, | used
some 1.125in. round bar stock. Chuck the
bar, face the end and turn enough of the
outside diameater to a clean finish (0 make
two buttons. Don't remave it from the
chuck until both pieces have been paned
off.

The buttens must not stand higher off
the table than the clearance avallable
under the Sine Plate when it is in
position, but must also be somawhat
more than half the diametar of the round
bars high, so that they contact the lower
round bar on its diameter. Thatl makos
them about %/8in. long (*high’) for
nominal */4in. round bars, Centre drill the
bar and then drill axially to a depth of
about 25mm and to a diamater thal is the
clearance size of the spigot of the 9/18in.
counterbrore you are using. Part the piece
off earafully to length, o that the end
ramaing square with the outside and so
that it doesn’t need lurther machining.
Repeat for a second button.

Chuck a button and counterbore it for
the 5/16in, cap screw, which should end
up fiush with the top of the button.
Ripeat for the ather button.,

Tee nuts

Now make two tea nuts to go with the
buttons, | chose to fabricate these rather
than machine them out of solid, but that
is optional, Cut off two pieces 25mm long
of 25 x 10mm or Gmm flat black or bright
bar stock (assuming 16mm wide tea
slots). Also eut two pisces of 16 x 7mm
flat black or bright bar, also 26mm long.
Roughly bavel one edge at both ends of
each of the four pieces by grinding. This
is 10 create a ves groova for welding
them together at the ends. Place in the
vice with the 16mm piece centred flat on
the 26mm piece 86 that the vee grooves
are lined up. Weld the vas in the ends
without getting any weld metal around
th& cornars. Clean up on the arinder and
file away any metal that encroaches into
the rebates on the sides. You end up with
25mm long nuts with a rebate down each
sida,

Mark the cantre of the flat face of sach
piace and drill '/4in., square to the
surfaca. Tap the holes 2/16in. BSW.,

That finishas the buttons. but make
them 10 suit your own tee slots by using
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the same mathod with appropriate bar
stack sizes and 1ap to suit your cap screws.

Marking out

Making this sine plate is very much an
exercise in marking oul, so with the
surface grinding finished, blue the plate on
both ends and on what will be the top face
(the one with the guide slat) down for
about “/4in from each end, Blue one face
of each of the two end pieces also. All
dimensions across the width of the parts
aré referenced to the centre line of the
part, 50 that actual width doesn't come
mto it.

Start with the plate itself. Measure
accurately the thickness of the plate («T)
and halve it in order to get the height of
the centra line for locating the row of holes
for the cap screws which hold the end
pleces, Scribe a line on the ends of the
plate to mark this centre line by laying the
plate flat on the surface plate and scribing
across with the helght gauge. Call this line
1.

Also scribe a line across the face of the
two ‘end pieces’ at the same height while
standing them on adge. This is line 2. This
edge becomes the top edge and also the
reference edge. It is the edge that is to be
naxt 1o the side of the plate with the slot in
it (or top face).

Scribe another line on the end pieces
referenced to the top edge, at a distance
equal 1o the thickness of the plate (T) plus
0.375in. (half the diameter of the round
bars). This is the place where the round
bar will contact the plate and so is the
cantre line for the screws to be put into the
round bar, (This can be line 3).

Stand the plate on end, supported by
the angle plate wilh a clamp to hold it. and
seribe across what is 1o be the top face of
the plate 0.375in. up from the surface
plate, This 1s again the exact centra of
where the round bar will touch the plate,
This is line 4. Repeat on the other end.

Mark the centre of the plate and that of
the two end pieces, width-wise, and
reference all cross measurements along all
the lines to these centre lines.

Mark a cross line in the centre of the
round bars across line 5 (the one that was
scribed at the time they were cut and
faced),

Two cap screws on each end hald the
round bar to the plate. Three cap screws
fasten tha round har to the end piece, and
another two cap screws fasten the end
piaes 1o the plate. This makes a very
strong assembly, provided that the
screws anter the round bar exactly on
diamater,

Now, create four sets of cross lines,
repeating for bath ends of the plate;-

Scribe two cross lines along line 1, so
that they are cantred 1.125in. from the
centre line.

Scribe three cross lines across line 3,
one in the centre and one on each side,
1.75in, from centre.

Scribe two cross lines on the top face
of the plate across lines 4 at 2.125in. from
cantre, These are for the screws that bolt
the round bar to the plate.

Sceribe three cross lines on the round
bars, one in the centre and one on each
side 1.780in. from centre. to correspond
with those on line 3.

The odd spacing of the screws 15 only to
ensure that none of the holes intersect. The
spacing is not critical otherwise, although
buildars using a different plate width will
nead 10 redesign the hole spacing,

Centre punch all cross points and start
the drilling with a centre drill. Centra the
round bar under the drill and drill the three
holes on the ¢ross lines lhfl intersect line
No. 5. Drill these No.8 for '/4in, BSW cap
screws, but don't let the drill break through
to the other side. If the screws tum aut 1o
be 100 long you may have to shorten some
of them, Tap the holes '/4in. BSW. Repeat
on the other round bar, using a good
cutting oil such as Rocol Ulracut (TM)
while tapping silver steel, and clearing the
chips frequently,

Baolt the round bars to their end pieces
via these three holes.

Drill the 1otal of four holes in the two
ends of the plate No.8 for about 1in, deep.
Tap Vdin, BSW,

Open out all holes in the top of the plate
to the clearance diameter of the spigot of
the cap scrow counter-borer, This was

7164in. in my case. Counterbore the holes
50 that the cap scresws will be just below
the top of the plate. Do the same to the
thrae-hole row in the two end pieces. The
remaining two holes in the end pieces can
be fully or parnly countersunk — builders
can please themselves sbout those.

Lightly chamfer the edges of all holes
with a 80 deg. countersink and assemble
the end pieces and round bars with cap
sciews, as far as is possible so far, That
should be every screw except those in the
top of the plate.

Place the whole assembly on the drill
press table and finish by drilling the holes
in the round bars off the holes already
drilled in the top of the plate. Starn the

les with the same clearance drill (n.g.

17 64in.) to ensure that the tapping drill will
be centroed, then continue with the No.8
tapping drill, again not quite through to the
other side. Again remove tha round bars
from the and plates and tap all holes,

The plate itself can be drilled and tapped
with a pattern of holes for hold-down bolts
as shown in the drgwing. I drillect two
staggered rows of </8in, BSW. holes each
side of the slot, spaced about 1.5in. aparn,
but how you do this is optional. Lightly
countersink the entrances of all holes with
a 90 deg. countersink,

The final job is to bevel the bottom outer
edge of what will be the end piece at the
low end of the sine plate. This is to allow
the plate to tilt up without the end piece
hitting the table top. Bevel the edge right
across at about 30 deg., stopping just shor
of hitting the heads of the cap scraws,

The final assembly should be carried out
by pulling all the screws up sequentially in
stages, finally tightening them all up hard.
This is to “settle’ the parts in their most
‘comfortable’ positions. It's similar in
principle to tightening up wheal nuts on
the car. Stamp the length of the plate
somewhere (L=10.000in. or whatever), and
the sine plate is finished,

Height packing bars - the poor
mans

MNormally, a sine bar is used with high
precision Johannson blocks wrung
together to make rigid block, Aparnt from
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the practical difficulty that | don't have
any, they are generally too short to
span the width of the plate and |
wouldn’t want to use them as clamping
blocks anyway. | suggest using such
packing bars as are available, whether
ground or unground, and measuring
the final stack height with the height
gauge.

Any working surface in direct contact
with a round bar should be a hardenad
surface, so it's important to make one
pair of hardened steel strips to put
under the round bars, 16 prevent them
bruising the table and the mild steal
stacking pieces. If making only light
cuts with light clamping, they may not
be necded, but should always be used
it heavy machining is intended and if
the plate must be bolted down hard,
Thay must be of equal thickness, and if
possible of some convenient round-
number thickness, such as 0.05in. or
0.1in. or 2mm because you must
subtract their thickness from the stack
height as measured by the vernier
height gauge. Having one under aach
end of the plate means they have no
natt affect on the angle.

All bars should be 8 1/4in, long (or
equal to the width of your own mill
table}. Make an assortmant, ranging
from 2 thou shims up 1o 4in. x Tin. thick
bars (100 x 26mm), Descale them and
very carefully linish them. Use shim
stock for the very thin ones. The idesl
sal is a serias that doubles in thickness
at wach step. That gives close 10 the
minimum number of pieces from which
all possible combinations ean ba
assembled. In Australia it's possible to
buy black metric MS bar in 1.5, 3, 6, 12,
25, 50, & 100mm, all by 25m. That
makes a good set, and adding a 10mm
and a 32mm bar would improve it
again. | have never contemplated
making a full set of ground bars, but |
will be making various pieces {always
in pairs) over time and as particular
jobs demand. An adjustable parallel
would save making a lot of the smallar
in-between sizes.

Stamp the thicknesses on thick strips
and engrave it on thin strips with a
spark engraver or other type of hand
engraving tool. That way it" s sasy to
assemble a stack close to the required
thickness.

Linishing

The linisher is the poar man's
surface grinder, so machine any bars to
appropriate size then linizh to finish the
surface, | accepted whataver figure they
‘miked’ a1 and stamped them
accordingly. That meant they would
usually add up to slightly less than
nominal size, but the diffarence is
easily made up with shims,

| recommend making all bars in
identical pairs because then they can
also be used on the mill table as
paralisls for packing up work 1o precise
heights. | also happen 1o have made a
large table 1o replace the cross slide on
my Bin, lathe 1o allow work to be bored
in tha latha, Setting haights on this can
only be done with parallels because
there is no vartical slide in this
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configuration, so having assorted bars
in pairs is particularly useful.

Whenever you are having soma
pieces ground, always put in a pair of
parallals for the same thickness, It will
cost vary little more, On the other
hand, grinding many pieces 1o specific
thickness is prohibitively expensive
unless you can do it yourself in your
own shop.

Martin Cleeve’s gauge bars

Those wanting to go further into the
making of gauge bars for the home
workshop can read the two articles by
Martin Cleeve in Engineering in
Miniature, (Val. 1 Nos. 9 & 10, January
1980, starting page 277), but be
warned, his series is based on stock
sizes of BMS bars in fractional inch
sizes that were available in the UK. His
sot was designed specifically to make
up fractional sizes in '/64in. increments
wilth just two blocks. He mainly used
them as scribing blocks for marking out
on the surface plate, and he claimed
that they are faster and more accurate
than using a ruler and surface gauge. |
think | would agree with that, however
they could not possibly be as versatile
as a Vernier height gauge, and builders
in Australia will certainly have trouble
buying Imperial fractional sizes of BMS,

Using the sine plate

Start by positioning the stop bultons
on the table as widely apart as pozssible
- two or more slots apart. Position them
to the left hand end of the table if the
plate is to be tilted up to the right. They
should be placed so that the job proper
will and up roughly in the centre of the
milling table. Uge an engineér's squard
to set them accurately square ralative
to the edge of the table and lock them,
Place the sine plate over the buttons,
with the ingida of the left round bar
hard up against the left side of the
buttons. This is how the plate is aligned
parallel to the tablae.

With a scientific calculator, find the
sine of the required angle. Multiply this
by tha exact length of your own plate in
order to find tha haight of the stack
required, Work in the same units in
which your plate and bars are specified.

Assemble the stack according to the
simple rules below and put it under the
right hand round bar. Always check that
the plate is hard up against both buttons
bafare tightening the hold-downs, When
the plate has been finally tightened
down hard, another one or two ‘stop’
clamps should be put hard up against
the outside of the low end round bar, to
prevent any slippage under heavy side
pressure. This effectively grips the lower
round bar on all four sides at both ends,

If the end piece on the lower and of
the plate hits the table at high angles,
add a 3mm packing strip under it and an
identical strip under the high end, and
remember that you have to disregard
this extra thickness when measuring the
stack height, or you will end up with an
error. This piece would normally be a
hardened strip.

Stack assembly

When assembling the stack, there are
gavian easy rules to follow:-

a} Clean the surfaces of the pieces
carefully.

b) Avoid thin shims that are creased,
bacause their effective thickness will be
pressure-dependent.

¢) Use strips that are at least equal in
length to the width of the mill table and
not less than 26mm wide,

d) Sandwich thin shim strips between
thick strips top and bottom,

8) Comprass the stack fully with the
clamps before attempting to measure its
height.

11 Always use equal thickness hardenad
steel strips under the two round bars when
clamping the plate down hard. Subtract
this thickness from the stack. Their
presence @t both ends means thay have
zera effect on the angle,

g/ Finally, for the highest accuracy,
measure the stack height over the bars,
and at both ends. If the measurements
differ take the mean, then subtract the bar
diameter. Alternatively, just measure 1o the
top of the stack itself,

Conclusion

| drilled and tapped a pattern of holes
in my plate, as shown in the drawings—
and that suffices for most jobs, but users
can drill and tap thair plate wheraver a
job demands i,

A couple of holes will be required in
tha cantre of the gulde bar groave and
spaced 150mm apart if using the
swivelling 4in. precision vice, model
V104, mentianed in the Introduction and
shown in the photos,

| recommend using the same size bolts
as used for the usual milling machine
hold-downs, so that everything is
standardised. My hold-downs are 378in.
BSW studs, flanged nuts, and tee nuls, so
I am able 1o use them interchangeably on
the mill, the sine plate and the Iaths
cross slide table, However, /16in, cap
screws are required with the buttons
because the heads of 2/8in, cap scraws
are too thick for the height of the
buttons,

The hold-down fingers are improved if
there is a small vea groove on the faces
whara thay contact the round bars. Since
the hold-downs are at an angle, the
groove has to be cut accurately to that
same angle. A groove is more important
on the lower bar of the sine table than on
the upper one.

Overhang

The plate is completely llat on top, so
if a part is longar or wider than the plate,
it can overhang as necessary, Enginears
clamps or G-clamps can be placed
around the sides gl the plae 1o hold
things. The thick #/din. round bars on tha
Sine Plate are an advantage here because
they give plenty of clearance underncath,
A thin git strip lenger than tha plate can
be accommodated by supporting iton a
suitable narrow substantial bar of the
same or longer length and allowing the
combination to overhang.
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PARTIN

“Such Sweet Sorrow” opined The Bard, and many turners, both amateur and professional have had
reason to agree with him, Here, Geoff Sheppard reviews the process and looks at some
developments in fooling which are making it somewhat less fraught

have heard it. Much 1o my
surprise, the general hubbub
carried on, though | did sense
that my colleagues on adjacent
machines ware studiously
avarting their eyes, as is only
decent on such occasions,
The 100l hadn't broken off
completely, but the blade
portion was hanging down,
attached anly by the last few

slock matenal in the minimum time and
with the minimum waste of material. We
would like the parted face of the workpiace
to have an accurate flat end, with good
surface finish as it is not always easy (and
a waste of effort] 10 re-chuck the job to
take a finishing cut. It may also be an
advantage if the face of the stock material
has a good finish, as this may save work
on the next component,

From the above, it is possible to

of

A traditional thou. Fortunately, the cabinet envisage the parting cut as two facing
one-piece forged parting too alongside the lathe contamed operations, one occurring on each side of
This example has seen better another parting teol, so a trip the toal tip. There are, however, important
mwmmm to tha large tool grinder, differences as the chips formed at sach
‘retired”. 2 ostensibly to touch up the face are still joined together, and the

cutting edge, provided an

encounterad parting off during my tima

in the matalwork shop at grammar
school, where we had a solitary early
Myford lathe, an ML2 if | recall correcthy.
As no horrendous incident remains in my
memaory, my first attempts must have
been reasonably successful. Not so was a
later one during apprentice days when
working on the centre lathe section of the
Basic Training Workshop, | forget the
precise nature of the job, but the
workpiece was quite substantial, and the
parting cut was a l!l’fep one, The tool Was &
large one-piece example of the forged type
shown in Photo 1, and with a generous
coolant flow operating, | set to with
enthusiasm, Well into the cut, | must have
lat my attention wander and the result was
a good, old fashioned dig in. Almost forty
five years on, | can still hear the noise
created as the tool fractured, a sound
which | can only describe as a loud "UNK'
Hastily stopping the mandral, | glanced
rownd guiltily, sure that everyong in the
shop, and especially the instructors, would

I suppose that | must have first

Hlis = sdidin

opportunity to despatch the
casualty to the swarf bin and no-one was
any the wisar!

Only a few weeks later, the cartoon
reproduced on page 50 appeared in the
pages of Modal Engineer (a magazine
which was already a firm favourite with
our little group) and genarated a few
pointed remarks aimed in my direction. |
have retained a kean interast in the science
of parting ever since.

Over the years, almost every contributor
1o these journals has had his
twopanityworth on the subject, so | may as
well have my turn. My excuse is that thera
do seem to have been some recent
advances in tooling which appear to make
the task easier

The process

It is instructive to first try 1o understand
what we are out to achieve when parting
off. Ideally, we are aiming 10 use one pass
of a narrow cutting tool to separate a
praviously turned workpiece from the

formation of this single ehip results in high
cutting forces and substantial loads on
avery element of the systam. For those
wishing to understand the process more
fully, | can do no better than to refer them
to the Sandvik Coramant publication
Modern Metal Cutting (Ref. 1).

Keaping tha width of tha tip lo a
minimum is an impaortant factor in
avoiding chatter. With conventional parting
tools, the width of the chip is, at munimum,
the same as that of tha groove, with the
resultant danger of jamming in the groove
and damage to the face of the workpiece.
Many writers an the subject have
exprassed the opinion that it is the
jamming of swarf in the groove which
causes most of the difficulties expenencad
when parting. There do geem o ba two
‘'modes of failure’, one being the
aforementionad 'dig-in", whare flaxibilities
and excessive clearances in the lathe
mandrel, slides and toolholding systam
allow the tool to dellect towards the job
under the action of cuiting loads, and the
other being seizure between the ool tip
and the side faces of the groove being cut.
The laner is associated with heat
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This inclined toolholder was described in the American
magazine Strictly |.G. The example shown was made by Tony
Philips of Bewdley, who brought it to the Olympia Exhibition.

-

Also shown at Olympia was thiz new raar parting toolpost assembly
recently introduced by Myford Ltd,
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A Churchill Empire tee blade mounted in a
‘Wellshorough' quick change tosipost assambly.

angle, =o that it will sever the
material cleanly, close 1o the job.
This mathod does, howavar,
suffer from two major
disadvantages, Firstly, due to the
Inharent lack of stiffness in the
blade section of the tool, the forces
acting on the inclined tip will tend
to drive the blade 1o the right
{Fig.1) resulting in a concave face
to the workpiece, if not in fracture
of the blade. Secondly, the chip
generated by this form of blade will
have a greater width than that of
the groove being cul, encouraging
the tendency to jam. Perhaps a
better solution is 10 use a square-
ground tool far the majority of the
cut and to introduce the angled
version for the last stages only.

AN ANGLED CUTTING EDGE

FIG. 1. POTENTIAL EFFECT OF

Judging the change-over point will
be an interesting exercise |
Arranging that the pip remains an
the stock material does have the
advantage that it can be removed
simply by cantinuing the in-feed of
the tool.

An associated problem is the
matter of support for a longer,
heavier workpiece. The use of the
fixed steady is frequently
recommendad, but employing the
support of the talistock centre is a
much more contentious issue.
Although suggested by soma, the
majority of opinion is that this
could lead to a major catastrophe
and should be avoided at all costs.
Again, it may be sensible to
support the work in this way while
the majority of the parting groove
is being formed, but to detach the
centre well before the

generated by excessive friction between
tool blade, workpiece and chips.

The Pip’

It seems mevitable that, as the parting
tool nears the centre of the workpiece,
the forces acting on the last, small
section of the metal will become more
than tha material can stand. It will shear,
rasulting in a small 'pip” baing left
behind, and it seems that this is always
left adhering to the detached section (the
‘job’), with the result that an extra
operation to remove it is entailed. The
maost usually recommended mathod of
avoiding this problem is to grind the
cutting adge of the parting tool at an
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braakthrough.

Avoiding the ‘dig-in’

Many theories as to the origins of the
‘'dig-in’ have been advanced over the
years, with flexibilities in the system
usually baing held to blama. Earlier
articles included diagrams which showed
the workpiece climbing over the taol tip,
due 1o deflection of the mandrel and
clearance in the beanings. Having in the
past owned one or two of the lathes
dating from the period, | can understand
that this was a valid concern. Advartisad
(new) at around 5 guineas (€5,25 in
today’s terms), these machines featured
scantlings that ensured that deflection
was built in.

The usual exhonation was, of course to
ansure that all unnecessary clearancos
were aliminated, and the same advice
holds good today, but there was little that
could be done about the fundamantal
shortcomings of the machine. Modarn
lathes, in the main, seem 1o be much
more substantially built, so these
problems should be of lesser significance,

Surprisingly, one of the mathods
suggested for overcoming some of the
problems was to introduce mora
flexibility in the shape of a sprung tool
holder (Ref. 2), but hare the design of the
holder ensured that deflection 100k the
tool tip out of engagement with the
workpiece. A more recent design,
published in an Amencan magazine (Ref.
3} features a solid tool holder, but the
geometry of this is arranged to give
similar characteristics (Photo 2),

The rear mounted parting tool

The majonty of writers agree,
however, that mounting the tool in an
inverted position to the rear of the
mandrel makes for 8 more reliable
parting operation. Movement due to
flexibility in the toolholding system will
automatically take the toal out of
engagement with the workpiece, as
Harold Hall recently explained in his
series an lathework (Ref. 4). A further
point is that gravity will help the chips to
drop clear of the groove, 0 abviating the
tlandency to jam,

Many designs of rear parting tool
holder have been described over the
years, and commaercial examples are also
available (Photo 3), One of the most
popular designs of self build attachments
is that from the drawing board of George
Thomas (Ref. 5). Drawings and castings
for this are available from both Messrs
Reeves and Hemingway.

One of the hazards of a permanently
mounted rear tool is, however, that
knuckles can be at risk when working
close to the chuck. Toolholders of the
rapid change type, which accurately ra-
positicn the tool on replacemeant (Photo
4) can be an advantage here,

Tool geometry

(i} The conventional parting tool

The first parting teol which maost of us
will have ancountered is that shown in
Fig. 2 and Photo1. if ground from a eolid
chunk of forged tool steel, it is imeconsuming
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The rongue on the Mason holder can be
clamped in a variety of toolposts.

1o make and wasteful of material, Itis
mounted in the toolpost, with the tip at
centre height and the blade at right angles
10 the lathe centre line.

The dimensions of the blade will be
determined by a set of compromises. We
have seen that we would like the tip to be
as narrow as possible, but as the length
must be sufficient to deal with the
diameter of the work to be parted and
conventional wisdom (challenged by later
developments) says that it must taper from
front to back in order to provide relief on
each side, tha width at the nack is tha
controlling factor. As always, when the
subject of tool angles is discussed, there
are as many vanations as thare are writers,
There doas, however, seem 1o ba
reasonable agreement over this relief
angle, as 100 small a relief can result in
rubbing when waar occurs al the sides of
the tip, and too large an angle can allow
swarf 1o penetrate the space, causing
damage to the parted face or even
jamming. Thu preferred angle seems to be
between 17/4 - 3 degrees.

The resu I!gnl maximum tip width is of
the arder of 2/16in. where the longer

blades are concermed, At the other end of
the range, "/16in. to in, 5 specified and
for imtermediate sizes, 2/32 - '/64in. is

appropriate.

The thickness of the tool {in the vertical
direction) should be the maxinmum which
can be accommeodated, as of course, itis
this dimension which resists the culting
forcas, which put the top surface in tension
and the bottom in compression. The limit
i& the distance between lathe centre and
the top surface of the top-slide. The side
clearance angle now comes into play, as
this reduces the width of the bottom
surface even further. Auam the range of
preferred angles is 14 -3 degrees,

The fromt clearance angle should be
kept as small as possible, in order to
maintain maximum support for the culting
tip, 5 deg. being commaonly recommended,

mwngmmmmam mtsnmmmmwumwmm
desired top rake angle. The front clearance angle is adjusted accordingly. The toolholder
was kindly loaned by LA. Services, and the blade by Tracy Tools.

but the late Martin Cleeve (Ref, 6)
suggested that only 1deg. could be used if
the finished tool is set exactly at centre
height.

The general advice on top rake angles
seams to be to follow the angles
appropriate to the material for a knife tool,
but George Thomas (Ref. 7) was of the
opinion that a compromise angle of 7 deg.
is suitable for most materials. Interestingly,
many of the published designs of
tooltholdar feature & top rake within a
degree or so of this figure. The angle
should be faired back to the top surface in
a smooth curve, so that the chip can flow
away from the culting edge, so further
reducing the risk of jamming,

(ii) The parting blade

A logical step in the developmeant af the
parting tool was the introduction of the
narrow parning blade which could be
sacured in a substantial holder. A typical
example of this is the well-known 'Eclipse’
brand (Photo 5] from the long established
tool maker, James Neill of Sheffield. Such
blades are available in a range of widths
and heights, with holders to suit (Photos
5 & 6). They can be obtained with a
bevelled cross-section (i.e, @ constant laper
fram top 10 bottom) or with hallow ground
sides (Figs. 3 & 4). Care must be taken 10
select the appropriate holder for the
section.

The top and bottom edges of the blade
are havelled to ansure that the holder can
exert a firm clamping action, and it is
therefore necessary to grind away this
bevel to ensure a flat top to the tool aver
tha cutting langth. Naw blades appear to
be supplied with this already incorporated,
but the point needs to be bame in mind
when the length has been substantially
reduced by successive sharpenings,

The introduction of this type of blade
seems 1o have shown that refief along the
length of the blada is not strictly

necessary, as thay are parallal along their
length. George Thomas (Ref. 8) wondered
whether this relief is merely to take care of
slight errors in the mounting of the tool or
to ansure that the biade is not wider st the
back than at the front,

Considering this, a further point to be
watched is that, if a significant top rake has
bean ground into the tool, sharpaning by
grinding the front face will lower the
cutting edge and will consequaently reduce
its width, due to the wpered form of the
blade. This will make the cutting edge
narrower than the section of the blade
immediately behind tho top rake (Fig. 5),
leading to problams when parting larger
diamaters,

The major problem with the design of
this combination of blade and holder is that
it constrains the height of blade which can
be used, and as we have seen, blade height
needs to be maximised to resist cutting
forces. Numerous designs of holder which
avoid this constraint have been described
over the years, typical of these being L. C.
Mason's version (Photos 7 & 8, Rei. 9}
which was intended for use with a length
of hacksaw blade as the eutting tool, but
can be used equally successfully with the
smaller proprietary blades, The offset built
into these designs allows the bottom edge
of the blade 1o protrude below the top
surface of the lathe top-shide,

An alternative type is that sometimes
referred to as the ‘Armstrong” (Photo 9),
which has the additional advantage that
the blade clamp, being canical, can be
pivoted so that the top surface of the blade
can be inclined. This allows a top rake 10
be applied without grinding the blade, and
a corrasponding adjustment of the front
clearanca sngle means that no thinning of
the cutting edge takes place when the
blade is re-sharpened.

(iii) The Tes-sesction blade

A further development of the narrow
parting blade is the tee-section version
(Fig. 6) in which the width is significantly
reduced, in a parallel form, for abouwt the
lower 80% of the section, and the
remaining widar partion is hollow ground
on top and sides, A well-known example
of this type is the 'Empire” brand from the
Empire Tool Co., USA., which are also
manufactured in tha UK by J. J. Churehill
of Market Bosworth, They require purposs-
made holders which will locate this
particular blade section in the corract
position, and as Churchill's products are
aimed at the larger industrial machine,
Bob King of Wellshorough Engineering has
developed a range which will suit the
smallar machine, These are marketed on
his behalf by LA.Services of Bramcote,
Warwickshire.

The relief and hollow grinding on the
sides of these blades obviously play a

Model Engineers” Workshop
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FIG. 5. CUTTING EDGE NARROWS AS BLADE IS
SHARPENED BY GRINDING FRONT FACE
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FIG. 6. TEE SECTION BLADE

The Greenwood parting tool is based on a
Sandvik Coromant silicon carbide insert.

large part in reducing friction between tool
and workpiece, but the manufacturers also
claim that tha hollow ground top surface
collapses the chip so that it will not rub on
the sides of the groove, further reducing
friction and heat generation. The
maodification of a flat-topped blade by
arinding in & smali concave depression
was suggested in an article on this topic in
an early issue of M.E.W, (Raf. 2),

| recantly had the opportunity to test
one of the Emplra bladee, held in of Bob's
holders which was mounted on the rear
toolpost illustrated in Photo 4. | was using
a 7.5mm high blade (Smm, 12mm and
17mm blades are also listed) to part off a
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piace of steel of unknown specification (ex
the scrap box), but it definitely wasn't
frem-cutting mild steel, being decidedly
tough and difficult to plain turn to a
decent surface finish. The recommended
maximum depth of cut is about equal to
the blade height, e.g. 15mm dia. for a
7.5mm blade, but my test piece was
nearer 20mm dia. The suggested mandral
speed for mild stewl of this diameter is
about 200 rpm, s0 | tried the next higher
speed on my Super 7, i.e. 230rpm.

With drip can coolant feed in
oparation, parting was simplicity itself.
Nao sign of chattar or dig-in, and a
comfortable ‘natural’ hand feed rate was
so0n established. Swarf came away in
tight curls, with no sign of jamming in the
groova. An axperimental interruption of
the caolant feed soon gave signs of
impending seizure, so the feed was
hastily restored, The whole process
lacked drama (unlike some parting
operations | have undertoken!) and the
paried slice fell away cleanly, but still with
a pip.

Examination of the parted faces
revealed an excellent surface finish,
except for a very small section where the
incipient seizure was svident. | can
thoroughly recommend the use of this
type of parting blade, but do keep the
coalamt flowing.

liv) Tipped tools

The use of parting 1ools with cemented
carbude tips, aither parmanently bonded or
detachable has been commaonplace in
industry for some time, The majority of
these tools have, howewver been too big for
the smaller lathes of the sort commaonly
found in the home workshop. The situation
has recently changed with the introduction
by Greenwood Tools of Bramsgrove of a
Sandvik wungsten carbide tip in a spring-
hlade clamping holder of proportions
suitable for use in the amateur’s lathe
{Photo10). | first encountered this teol at
a local model enginearing exhibition
where a deamonstration workshop had
been established, One of the tools had
been loaned for evaluation, and was
receiving what can only be described as
‘rave notices’. Subsequent parsonal
expotienco has only served 1o confirm
these impressions and letters received
from other delighted usars indicate that
this tool is providing a real advance in
parting technology.

My own testing was carried out both
with the ool mountad in a Myford-Dixon
holdar on the top-slide of my Super 7 and
in Bob King's rear toolpost. In both
configurations, the overhang is a little
more than ideal, but tha tool has bean
designed so that it can aleo be used in a
four tool turret and so needs adequate
clearance to allow the et to be rotated.
The clamping tongue can be modified with
lintle difficulty if desired.

Testing was carmied out on the same
“difficult’ piece of material used for
evaluating the tee blade, but this time st a
diameter of 1'/din., & dimension made
possible by the 20mm maximum reach of
the tool. After tentatively increasing the
cutting speed with manual feed, | found
that, with the tool at the rear, | was able to
use the top ‘'normal” mandrel speed (e
lower countershalt speed) of 615 rpm,
which equates to a cutting speed of 200
ft/min. | then engaged the power cross-
feed at the lowest rate and watched the
tool sall through the material, leaving an
excallent finish on both surfaces.
Lubrication was again by drip can, and the
chips were of a similar appearance to
those generated by the tee section blade,
falling clear in a similar manner, the top
surface of the titanium nitride coated tip
also having a concave form,

Costs

It is perhaps somewhat pointless to
quote costs in an article such as this
because homa waorkshop ownars ara
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Reproduced from ‘Model Engineer’ Vol. 110 No. 2767 5 June 1954

renowned for trawling through the
surplus and secondhand markets and
corming up with incredibile bargans
Additignally, whereas an industrial
customer will go straight to the tool
factor for his supplies, most of our
fraternity wall consider which
companents can be made within the
workshop betore seeking commercial
items. The following prices aré therefore
guoted just as an indication of the
comparative costs of the newer and the
more traditional systems.

A current catalogue lists a standard

/Bin. fmg_n::l parting toal in 5% coball at

£26.65 including VAT [somewhat more
than | can ever recall paying for onel. The
smallest {116 x °/16in.) hollow ground
Eclipse blade is listed at £13.28, with a
suitable holder at £76.30, but one of the
major modal anglinaaning suppliars
stocks these at a significant discount and
also quotes lower prices for other makes.

Tha Empire Tee saction blades are
obtainable at between £12 and £18

o0

depending upon size and the
corresponding special holders (davetail
litting} cost between £20 and £26. The
Wellsborough rear toolpost (without
holder) is listed at £49. The "plain’
varsion of these items will be somewhat
cheaper, at £569 complete.

Turning now to the tool featuring the
cemented carbide insert, the RRP is
£59.80, but Greenwood Tools are
offering it at £35.88, with replacement
tips currently costing £6.77

From the above. it can be seen that
my ‘ideal” sel-up, consisting of a
Sandvik/Greanwood parting tool in a
dovetatl holder mounted on a
Wellsborough rear toolpost would set
me back about £100, which would
necaessitate serious plundering of the
workshop fund

However, changing poats, | think that
Keats may have had the right
description of any of these madern
parting tools now on the market - “A
thing of beauty and a joy forever™!| @

REFERENCES

Modern Metal Cutting - a practical
handbook - AB Sandvik Coromant,
S-811 81 Sandv Sweden ISBN
9197 22 99 -0 - 3 (Available from

Greenwood Tools)

M.EW, Issue 3, Page 30 - Parting off
made aasy, Ted McDuffie

Strictly I.C., Vol. 8, No. 45, Page
Looking for a better cut-off tool?,
Bob Ellison

M.EW., Issue 47, Page 42 - A
beginner's guide to the lathe -
Part 12, Harold Hall

Madal Enginear, Vol. 142, No. 3532,
Page 228 - On panting off,
George H. Thomas

Model Engineer, Vol. 114, No 2858,
Page 363 - Heavy duty parting tools,
Martin Cleeve

Madel Engineer, Vol. 142, No. 3533,
Page 277 - On parting off,
George H. Thomas

Madel Engineer, Vol, 142, No. 3535,
Page 383 - On parting off,
George H. Thomas

del Engineer, Vol. 136, No. 3391,
age 404 - An extra-thin parting tool,
L. C. Mason

SUPPLIERS

J. J. Churchill Limitad, Station Road,
Market Bosworth, Nuneaton, CV13 OPF,
Tel. 01455 290491 Fax. 01455 292330

Grean Tools Sherwood House,
Sherwood Road, Bromsgr
Worcestershire B80 3DR Tel, 01527
877676 Fax. 01527 579365

gway, Wadworth House, Greens
Burstwick, Hull, HU12 9EY. Tel. &
Fax. 01964 870701

L. A Services Ltd., Bramcote Fields
Farm, Bramcote, Warwickshire, CV11
60L. Tel. 01455 220340

Myford Ltd., Wilmot Lane, Chilv Road,
. Nottingham, NGS 1ER Tel. 0115
9254222 Fax. 0115 9431299

Neill Tools Ltd., Atlas Way, Atlas North,
Sheffield, 5S4 7QQ. Tel. 0114 281 4242
Fax. 0114 281 4282

A. J. Reoves Co. (B'ham) Ltd., Holly
Lane, Marston Green, Birmingham, B37
TAW. Tel. 0121 7796831 Fax. 0121
1795206 email ajreeves@dial.pipex.com

Tracy Tools Ltd.. 2 Mayor's Ave.,
Dartmouth, S, Devon, TQG INF. Tel.
01803 833134, Fax. 01803 834588

Meadel Engineers’ Warkshop



TEASERS

SOLUTIONS

In Issue 47, we published a couple of photos of devices which were proving a puzzle to their
owners. A number of readers from across the U.K. and Europe have identified one of them. Peter
Rawlinson describes its use and provides photos of a complete unit

The "Spike”

In response to your Teasers enquiry
in lssue 47, | enclose some photos
which should solve one of them

The device which you call a ‘spike’
is, in fact, 8 tool which i1s used for the
extraction of Morse taper tools such as
drills or reamers, and avoids the use of
a hammaer,

The problem with the example you
show is that there Is a piece missing.
One photo shows a complete unit,
owned by a colleague, and another
shows a modern version which is still
made by a French company called
Fracom. They are still available from
the better tool shops.

The missing piece is a second
wadge, which fits over the lower one
and which has a rack on its lower side
(not sasy to seal. This mashes with a
gear cut into the end of the handle

In use, the double wedge is slid into
the extractor hole in the Morse laper
slaove and the handle is cranked down
The gear pushes the top wedge along
the lower one, produging a
considerable force to extract the tapar,
Its @ much more civilised method than
beating a taper drift with a blunt
instrumaent!

G. Hamilton of Belfast identified it as
a 'Ket' Tangmastar, and sent us a copy
of the maker's instruction leaflst. Ha
has one which i5 unblemished after 15
years” use,

J. Walker of East Yorkshire advisas
us that the Tangmaster is available
fram Drill Sarvices (Horley) Ltd. at
£28.00 for the 1 to 3MT version and
£38.90 for one covering the range 3 to
8MT

Dr Jurgen Miller of Marburg,
Malcolm Purdue of Shaftesbury and N.
Fritchley of Nottingham kindly sant us
skatches of tha axtractor, showing tha
principles of operation,

Thanks 1o all who took the trouble to
respond,

Clamp?

Meanwhile, the other item has
brought only one reaction, from Mike
Thurgood of Milnerton, South Africa

“1 am writing about the ‘clamp’
teaser shown on page 67 of MEW,
Dacember 1997,

No, | don't possess one, so what |
think it may be is purely speculation
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However, you omitted an important
feature in your description, since
without it the device couldn’t possibly
work. The omission? The two saclions
of the 20TPI thread are ohviously
opposite handead.

Because the "jaws’ are shaped at
their ends, and because of the round
bar seen at the top of the

measuring ends of the ‘jaws’, it could
also b& used to measure quite small
internal diameters, This may not be the
case at all, so maybe it might have
een used to measure the thickness of
matal plate, or to check stock plate for
sorting into thicknesses in [
storage racks” |®

photos, which must be
intandad 1o kKaap the
‘jaws” truly parallel and
which can be locked with
grub screws and, of
course, tha graduated
scaling feature, | would
guess that it is a
measuring tool, say for a
crankshaft journal

With the counterbores
in the ‘jaws’, into which
the adjusting scraw will
fit, so allowing the device
to fully close, coupled
with the rounding of the
outer edges of the

9
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THE 67th M.E.

EXHIBITION

‘Condor’ looks at some of the tools and tooling and the results of the related competition classes at
the exhibition this year.

(Photos: Mike Chrisp)

1 first glance this was perhaps not a
Avimage year for workshop enthusiasts

There was little new in the tooling
saction, Howevar, wandering around the
show it bacame obwvious that saveral model
engineers had pulled out all the stops to
contribute items of workshop tooling to the
wide ranging displays in the Model Engineer
Cantennial Village and a few mora in tha
Loan Section,

There can be but very few home
workshop enthusiasts who have not heard
the name LBSC (for any such this was the
pen name of L, Lawrence, perhaps among
the best known of the model steam
locomative designers).

In his later years he often extolled the
virtues of his Myford Super 7 lathe, It was
therefore a real treat to find that as well as a
large representative collection of his
locomotive designs, many built by himsell
The present owner had kindly consented to
LBSC's own Super 7 lathe being displayed

Thanks to the generosity of Messrs.
Myford Ltd visitors were able 1o inspect
threa more lathas of great interest, Myford
have retained their pre-production
pratotypes of the MLT and the later Super 7,
and displayed both of these machines in the
village. There were some differances
apparent between these and the production
models and iots of visitors spent some time
in companng thesa with thair machina at
home

Many years ago Myford commissioned
thie bullding of a scale replica of the famous
ML7 latha, This too was on display in the
village

Wie have already featured Barry Jordan's
remarkable model of the Bndgeport milling
maching. He also showed o matching
miniature working Rotary Table for the

Small, but capable of a job of work,
Maurice Turnbull’s model of a Milnes
Nut cutting machine.

b2

machinge. As will be gean from the resuits. at
the end of this report. the judges viewed
both items very favourably.

Maurice Turnbull from Sheffield displayed
a well enginesred model of a Milnes nut
cutting machine, This, dating from the days of
flat belts and line shafting, was a very
impressiva looking machine, capable, of
making small nuts from barstock. The
accompanying diagrams showed the
workings of the machine, No castings were
used i tha construchon. the machine was all
fabncated

Last year Alan Cambridge showed his
model Hobbies fretsawing maching and
wooed trning lathe. This year he loaned these
machines to the village. He ailzo sam his ([atesy
a 1.'?.‘ size treadie fretworking machine

One of the stars of the show this year was
Mike Harmsworth from West Wils SME
Mike is the custodian of tha Soclety's
collectson of Edwardian 100ds and machinary
all housed in a portable garden shed. This
was full of pariod antefacts, chief of which
was a 1900s treadle lathe, and set up 10
replicate an aarly model engineenng
workshop., During the show, when not
chatting to crowds of visitors, Mike
demonstrated the art of treadling a lathe as
he turned a two throw crankshaft from a
piece of black iron barstock. A section of this
workshop graces our cover for this issue

Three other workshops ware contained
within the village, the ever busy SMEE area
r_:nmhmmg J'IT;F_'Q'IHH'E point, wru:‘ﬁ‘,hqp
demonstrations and a small display area. As
has bacame the custom al the show, the

A close-up of the head of Barry Jordan's
remarkable model of a Bridgeport milling
rnachine,

demonstrators were hard pressed (o get any
constructive work done, Ilm’y Spent most of
their time chatting to interested visitors,
offering advice and information,

The third workshop was manned by Alex
Pl![:}.’_ US I e hines hn:"y loaned hy
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Demonstrating the art of treadling for our
phaotegraphar. Mike Harmsworth at the
West Wilts SME antique lathe.

Chester Machines, The concapt hore was 8
"Workshop in a cupboard’ again Alex was
hard pressed 1o make much progress, but
certainly demonstrated that one can have a
workabie shop in quite a confined space
One little story that came from Alexs area
was that a ladly visitor very much admired
the: swarf he had collected into a box ready
for disposal at the end of the day, Some of it
was shiny steel, other, where the machine
had been pressed harder was a lovely shade
of blue, The lady offerad 10 buy the swarl,
claiming it would be good for a project in har
hobby. (Stuffed and mounted swarf
parhaps?)

Walcome axhibitors were the Society of
Ornamental Turners. They had a small
workshop with an OT lathe and a selection
of turmed objects for visitors' inspection
Many were interested in seeing the complex
shapes which can be generated by a
combination of turning, milling from the
slide rest while indexing the headstock, and

t
all the other ramifications of which the weil

Easy on the Variax, but try to generate this shape on a conventional milling machine.
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Len Walker's Micro Mill designed forthe Myford MLT0 lathe, the design can be altered to

suit other machines

equipped OT lathe is
capabie

Thanks to the good
officess of Messrs. Warco,
Emeco Maier, Chronos and
Chestar Machings it was
possible 1o give an idea of
tha wall equipped
‘Workshop of today’. This
axhibit was unmannad, but
gave vigitorg the chance to
examing some of the latest
maching tools at close
quarters

Among the other tools in
the village was the collection
ol toohng made by the late
Peter Jones and kindly
loanod by his family. These
were made to check the
accuracy of vanous ilems
mentioned in his recent
Mechanisation of
Manurfacture series in Mode!

Intricate patterns being produced on Boxwood on the OT lathe.

Engineer magasing, Interesting 10 see how
automatic and semi-automatic machinary
devaeloped to meet manulacturing neads,
although it must be said that in the main
these were Tor activities of a warlike nature!

More mundana, they usad 1o be used n
their hundreds, but ane now Very rare, was
the glass engravers’ lathe exhibited and
restored by Alan Bourne.

Adjacent to this display we had a mogdel
of an inclustrial tilting table loaned by Peter
Rawlinson, together with his bandsaw blade
welding machine cum spot walder, which
attracted so much attention last year.

A very prolifie workman is Peter, he also
shoed his self centring vice, the PCD Marker
described elsewhera in this issue, a millidrill
centring device used for cantring the mill or
drill over round or rectangular sactions

It was a treat to get the chance to inspect
Fred (Bushy) Robinson's case of miniature
carpentars tools again, Thase are a previous
winner of the DOE award. Interestingly, while
the coveted cup was in his. possession Bushy
made a '/3 scale model of this in Silver, then
modoliad ite carrying case, warte and alll He
gained a Bronze Medal for this very fine effort

Tubal Cain, a long time contributor to M.E,
displayed his Master and Slave chuck ounfir,
which he descnbed in M.E. some years ago

Qwr contributor Bob Loader displayed a
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Antony Pedley's well made version of the
Eureka continuous form relieving tool
gained a Commended certificate.

sslection af his many tems of tooling for the
Unimat. together with the Calivider which
featured in issue 48

Another nicely made item featured here
was Alan Jesves' Swing Surface Grinder,
featured in issue 46

Len Walker i5 also a prolific worker, whose
anticles appear from time o time in ME. and
M.E.W, He had two items on display this
wear, his Micro Mill for the Myford ML10,

Class A2
GENERAL ENGINEERING MO LS
Barry J. Jordas
Salver Medal
Modgh Bridgeport milling machine

Haibert M, Turmbull
Beonre Medal
Nuf culling maciine

Basry ) Jordas
Comnesiod
Soale Rodary Tabls for 3 model Rridgepon mulling machine

Class AS
TOOLS & WORRSHOM APPLIANCES

Colin Craxton
Silver Medal

The Quorn umiversal w0l & cutiey pridor

Peser A.Clark
Meoare Medal
Milling maching aoessone

Pewer A Clark
Highly Commendad
Seting equipmem

Antony Pedicy
Commended
Ewreka, contimpogs fomm relicvg ool

Dereke P, Wiids
Comme nided
Stund Tor Black & Docker Pawerfile

Claws AV
GENERAL ENGINFERING CRAFTSMANSHIT

Al Unmihndge
Sitver Medad
Hoblsizy, type Al Frevsawing mschine. 177 woale
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Alex Skinner loaned these historically
interesting tools, used by a
watch/clockmaker for many years.

which was descnibed in M.E. a few years
back, and a more recent offering, a device for
retaining vertical table alignment on his
drilling maschine, which quite coincidentally
acts as a steady to the outboard end of the
table, thereby stiffening the whole machine.
This too was described in M.E.

Richard Shepherd loaned a hand operated
spot facing tool, made as a first amempt st
model engineering. This was made to the
Hemindgway design.

M.Es Technical Editor Mike Chnsp staged
a small display showing an item made by tha
Variax maching. This revolutionary machine,
a great leap forward in metal machining
technology was descnbed n msue 48, It was
interasting to see 5 sample of the work it can
produce.

Mowing on to the compalition entries, wa
had a very well made example of the popular
Quormn Toaol and Cutter Grinder by Colin
Craxton. This gainaed a Silver madal.

Peter Clarke is a regular exhibitor, this year
he had two antrigs, a well conceived and
executad set of milling machine accessorias,
designad to upgrade the scope of a small
instrument milling machine, gaining him a
Bronze meedal. His other entry, a senes of
satning aquipmant designed 1o allow aagy
setting of jigs, tools and fixtures on workshop
machinery gained a Highly Commanded
certificate. Both exhibits wera nicely
presented on purpose built display stands,
backed up with a lot of information.

Anthony Pedley had made a super job of
his exhibet, a version of the popular Eureka
continuous form relseving tool, to the design
of Prof. Chaddock and lvan Law, This was the
more commendable because it was mado
using a tiny Peatol latha and hand tools. it
was awarded a Commended certificate,

Final entry was a stand for the Black and
Decker Powerdfile by Derek Winks. This
converts @ popular hand hald power tool into
a machine suited for bght use in the
workshop, the imtegral dust bag preventing
th spread of dist and dirt from the sanding

Ron Harris demonstrating on the Myford
Vertical Milling machine in the SMEE
waorkshop with Derek Brown engrossed in
another job close by.

operations. A Commmended cenificate was
awarded

A late entry in the Loan Section this year
was from Tommy Bartlett of the SMEE. His
novied riveting ool allows rivet setting single
handed in awlkward positions, where it would
be difficult or impossible to get with the
conventional hammer and dolly closing
mathods.

Alex Skinner displayed a selection of sarly
chock and model making tools in the Loan
Section, These originally belonged 1o Mr. JW.
Wright {1840 - 1908) a clockAwatchmaker in
Lincoln, They later passed into the hands of
his son, Mr. JW.R. Wnight. (1888 - 1975) who
served his apprenticeship at Willands in
Rughry. He later sat up in business for hirmself,
making & vanaty of machines. literesting
indeed to have the chance to see these
survivors from an earlier age.

Making a welcome return to the Loan
Section was Eric Ball's Precision Calibrated
Filing Rest for the lathe, a useful tool this,
showing evidence of considerable use. It was
featured in MLE.W. No. 44,

Victor Cole dsplayed a very nicely made
tilting table in a fitted wooden case. The
NECOSSAry 1ooling and aCoessonies were
conained in a drawer below the main toeol.

These then ware among the [m}ling
exhibits shown at the M.E. Exhibition.

Parhaps this is not the place to wax lyrical
about the remaining exhibits of all disciplines.
Cenainly the show mounted in the Centannial
Village displayed somea of the best of
comempaorary and tradibonal modal
engineering in all its many facets.

There were many other attractions,
sparkling displays on the pond, many displays
of fiying expertise in the aircraft hall, the
lightning reflexes of the lads on the car racing
track, the bargams on the many trade stands,
the club stands, this year two operatng
passenger carmying railways on the balcony,
together with several smaller gauge layouts,
the models on the regular display stands, in
all disciplines, and finally the bustle of peopls
moving rownd I‘.nnln:lng at thesa varnious
offerings and enjoying themselves,

Thanks to all who took an active part in
making the show such a success, the
organising team, exhibitors, stewards, club
members, traders and visitors, we look
forward 1o your participathon next year. i
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@® wants

| ® Reader to reader service @ Help
® queries

® small sales
® & its all free!

Please note that this FREE service is restricted to single items of under £50 value. tems for which a greater
price than £50 is asked should be sent to our Classified Advertisement Dept. Tel. 01 442 266551.

FOR SALE

® Small metal cutting bandsaw (two wheel) with
frva spare blades £50.
Tel. 01708 720355

@ Frea 1o good home! Two Moaore and Wright
micrometarns, A 3 1o din, [waight 325 grams,
defectsve ratchet thimblel and a 6 1o Tin. (weight
725 grams).

A M. vd, Maal, Schubertlaan 27, 7333 CS,
Apsidoorm, Holland, Tel, 055 5341186

@ Archer Quick-Change tooling:- 3 off Chucks,
Model 1202, 12 off Adapter Type 1222, 5 ofi
Adapter Typa 1212, 8 off Adapter Typa 22, 6 off
Adapter Type 12. | am open to offers for the lot,
bt would exchange for a small adjustable boring
head tor use on a Centes mill

J. McEvoy, 47 Wilton Crescent, Upper Shirley,
Southampton,S015 TOG. Tel, 01703 324574

® Myford tee shotted long cross-shde £50 oo,
Tel. Paul an 01625 576709 (Macclesfimid)

@ Helix Jacobs Gear Hobbing maching, single phase.
Built 1886. Some hob making equipment. Cheap to

good home
A Crawen. Tel. 01352 711512 (Fhints. ] Anytimae

@ For Myford Super 7 Lathe: following conversion 1o
S78. | have the following seven surplus change
whiels for sale - 20t (x2), 261, 331, 651, 700, 750
Almost new condition, £50 o,n,0. the ot, or will spiit
Very many thanks 1o all thoss who were kind
enough 1o answer my request for information

about the Acarn Tools Tin. Bench Shaping
Machine. Your help and advice weare wéry much
sppreciated and | am axtremely grateful to all.
Tel, 01373 B32681 (Wilts) {evenings'weekends)

WANTED

® Would Dave from Famborough pleass ring
again about the CVA lathe parns,
Gordon, 18k, 01460 64376

@ A copy of tha book Tool Making Hints and Tips
by R. Hiteheson, 194554, pub. Parcival Marshall
W. Carlow, 31 Kirkton Crescent, Cardnoss,
Dumbarton, GB2 5PH, Tel. 01389 841661

@ Modeal Enginaérs Workshop Nos. 1 16 38, cash
of exchange for workshop equipment or
Woodworker magazines.

Tel, Paul on 01625 576709 (Macclesfiald)

@ For a Zyto 3 38in. lathe: Change wheel cover
otiginal manuasl (or photocopy), accessories, My
Zyto has its original screwcutting chart - send SAE
for & photocopy.

Tony Jetfrae, 11a Poplar Grove, Sale, Chashire,
M33 3AX. Tel. 0161 2823324

® Many thanks for the response 10 my réquest for
back numbstrs of MEW. | now have a complete
set. | would still lika to purchase unmachined
castings for 112in. Allchin (net bonler), Also
complate sets of drawengs for Titfield Thunderbolt
and Canterbury Lamb, both in 31/2in. gauge.

Joe Lioyd, 3 Leaheld Avenus, Longwood
Huddersfield, HD3 4TW. Tel. 01484 654557

IN OUR

@ For Viceroy TDS 1 lathe, 28 100th tumbler
revarse gears, 351 stud gear, 24t stud gear and 38t
spindle gear.

Tel. tany evening up 10 2200hrs) 01329 230992
(Farsham)

® Handbook for EHiott Omnispeed 20/1650 lathe
{buy or copy), atso Burlding the Heswsler by Kozo
Hiraoka

Tel. Roland on 01623 636343 (Evenings) 01156
9475798 (Day)

@ A back toolpos! for a Myford MLT.
Tel. 01835 863063 (Roxburghshire)

@ | wish to purchase lesues 2 and 3 (Autimn 1990
& Wintor 1990/97) of M.EW. Your price paid,
J. Walker, Tel, 07964 533032 (East Yorks)

@ For Mylard Super 7 Lathe—240V single phasa
ulectngs to M in place of three phase system. Does
anyone want to go the othar way? Any halp with
parts atc. would be welcome, Will purchase or can
offer numerous items for swap or PX,

J. McEvoy, 47 Wilton Crescent, Upper Shirley,
Southampton S015 706 Tel, 01703 324574

@ Doi< anyone have a copy of a manual for an
Arboga EME2S Mill Drill which they would allow
me to photocopy please?

Tel. 01673 828588 (Lincs)

® | am looking for a manualhandbook for a
Raglan Little John Isthe, for copying or purchase,
Also, | am imerested in onginal tooling, such as
the & jaw independant chuck, taper turming
attachment, vertical slide_ threaded backing plates, etc
Coln Kingg, Tel. 01430 441725 (East Yorks)

N EXTISSUE =

MARCH 98

Comlng__p in Issue No. 50 will be

P — it

Rawlinson

machines

1. A MAGNETIC VEE BLOCK

This useful accessory is the resuit of research carried out by Peter

2. A SELF-ACT FOR THE MILLING MACHINE

Stan Wade devised a system based on a windscreen wiper motor for
hig Sharp milling machine. It could ba adapted for use on other

3. A BANDSAW DAMPER

Shelley Curtis feared the consequences if the blade of his universal
bandsaw broke, so ha devised a simpla dampaer

ISSUE ON SALE 15 MAY 1998

(Contents may be changed)

55



P. C.

MARKER SET

Marking hole positions on a pitch circle can be a fime-consuming process. Peter Rawlinson has
devised this marking instrument which eliminates most of the measuring

The original Design (Mk. 1 Version).

his toal came about through laziness.
I Having marked out many flanges of

all size< and shapes over the years, |
had always thought that thera must be a
bettar system than the old one of using
dividarg, which takes an Inordinate length
of time, not to mention that which must
be added if the flange has a central hole
which must first have a blank fitted, Now,
| know that toolmakers will use an
indexing or rotary table, or even a CNC
mill, but thare are many applications
whera this degree of accuracy is not
warranted, and for the one-off's, the time
required to set a machine up is not
worthwhile.

During one of these one-off marking
oul exercises, | started thinking seriously
of how it could be done in a simple and
quick manner. | had, on a number of
previous occasions, thought about the
prablem, but another more pressing job
had always come up, so it had been
droppad. Howaver, on this occasian,
nothing else was an hand, so | began to
make some progress.

My first thoughts were to use a ‘centre
sguare’ and a standard square, but it was
found to be difficult to hold these
together, It did occur, however, that if the
cantre square had a guide parallel to its
rule edge, this problem could be solvad, It
was a start.
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Second Thought:- if the square wera to
be a shiding attachment, it could be clamped
into place, and if it were (o ba extenced
either side of the rule, then it would make
marking out even more accurate,

It 15 difficult, looking back, to decide on
tha exact series of events which led 10 the
design of the tool as it is now. | was asked
by the Production Manager of one of the
biguest English tool manufacturears how |
had come up with it. Even verbally (easier
than writing) it was difficult 1o give a clear
answer, but his néxd comiment was nice: o
hear, “If you had come up with this 100
years ago, everyona would now have ona in
his tool kit”. As it is, we must go with the
times and not get too big @ head! As with all
my designs, | am happy for any individual 10
make a st for himself, but for any other
requirements, contact should be made via
the Editor.

To continue. It was a simple step to acdd
the: 45ckeg, and 30deq. arms and then to
coma up with a locating position for the
dividers. The tool has taken two forms, the
first being the more complicated but morm
versatile. The saconct will be easier to make,

The first s shown in Photo 1 and has
the locating greove machined into the top
surface of the rule (see Photo 2 which
shows the cross-section). In Photo 3 can be
sean the cross-section of the “production’
madel, while Photo 4 shows an overall

Cross section of the Mk. 1 Rule.

Cross section of the Mk 2. Rule.

wiew.

Photo 5 shows the only additional
feature that the Mk 1. has over the Mk 2,
which is an attachment for marking such
things as keyways from the end of tha shaft.
I will now concentrate on Mk, 2.

How to use P. C. D. Marker Mk. 2

Before detailing the method of manutacture,
it may be helpful to understand how the device
i= used in practice. Photo 4 shows the
mnstrumant on a disc which covers a flange,
wilh @ line dranyn using the main rule, from
point ‘AL The rule has also been subsequently
fitted with the 80deg. arm. The wnit is ratated
fround the circumference of the flange until
the 30deg. amm is parallel to the line dransn
from point ‘A’ and at the same time, the arm |s
slid along its guide until parfact akgnment s
achseved wath the original line. If a second line
% now dravwn along the rule, it will be at 90deq,
to the first.

That is all there to the basic prnciple of the
tool. By adding arms of 4bdeg. and 30dey., the
following divisions can be oiftamed:-

2.3.4, 6,8 12,16, & 24,
Photo 6 shows the 45deg. arm fitted to

the rula and being used to mark out the
4%deq, line. This routine can be continued
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to give eight equi-spaced points, and when
replaced by the 30deq, arm (Photo 7). a
series of lines at 45, 30, or 15deq.
increments can be constructed, as shown
in Photo 8. Further divisions could be
achiaved by adding eéxtra arms of say b &
i0deq., but | have found the three arms 1o
b quite adequate, so far.

Drawing a pitch circle

Under normal circumstances, on a plain
disc, one would centre-punch at tha
intersaction of the lines and use a sot of
dividers to scribe the diamaeter, However, as
thiscussad abova, if the flange has a hole in
the centre, then a plug or bung will have to
be fitted flush, in order o create a surface on
to which the centre can be marked. This can
take & long time, as different plugs will ba
raquirad for tha various hole diameters
encountered.,

The B C. D. Marker has a way round this,
bauilt into the 90deg. arm (and in the others, if
required), It 1s ssimply a location which will
accept the point of the divider, positioned
suich that whin the arm and the rule
coincide with the previously scribed crossed
lines, it 15 directly over the centre paint, from
which the radius can be struck. This saves
considerable time, and indeed | estimate that
the tool can save some 10 to 15 minutes on
a one-off flange with eight points, not
forgetting the improved accuracy.

Manufacture

My first prototype was made from mild
steel, and Mk 2 was made from
unhardened gauge plate. Hardening can
be undertaken if required. My first was
made by clamping in many ways but it
was somewhal time consuming, so when |
subsequently decided to make a batch of
four, a series of jigs was made. For a
single unit, these are neither necessary nor
worthwhile. It can be completed quite
easily just by taking a little more time

The Rule

Made from gauge plate, 15 x 3mm, and
machined on the scribing face, the groove,
and the chamfer all at the same setting,
this part can be clamped down on a
packer, but | suggest that it is clamped
directly to the machine table with the
scribving face over a Tee slot, so that the
cuttar can drop below the surface of the
table. Good and accurate ecges are
required 1o both the groove and the
scribing edge, as these will datarmina the
ovarall accuracy.

The Guide

Made from silver steel, Bmm dia., it has
a ball machined on the end o ease the
mounting of the various arms. It is much
easior 1o put a close fit bore onto a ball
end than onto a square ended shaft, and
the bore can be rotated around the ball, to
align with the shaft. This system can be
sean on the shafts of some of the older
magnatic dial gauge basas,

As an aside, | would thoroughly
recommend making a ball turning toal, |
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The Mk. 2 unit in use.

Marking keyways with an attachment fitted to the Mk. 1 unit.

Mk. 2 fitted with the 45deg. Arm

made one from a design published in
Modei Engineer many years ago. It saves
all the hand work, and mina will, by
varying the haight of the tool, allow
concavé machining for handles,

Vee Base (Fig. 1)

Thig has to be cut from plate, which
may be mild steel or gauge plate. The
angle of 90deq. is not critical, but when the

67



90 DEG. NOT CRITICAL, BUT MUST BE
SYMMETRICAL ABOUT CENTRELINE

THIS EDGE WILL AREQUIRE TO BE 0.1 TO 0.2mm _I_ -—
BELOW THE CENTRELINE TO ACCOMMODATE THE
’—-mnumwmm I

TO SUIT BUILDER

MACHINE SLOT, EDGE AND CHAMFER
AT SAME SETTING (SET UP)

FAGES OF "V' MUST DC 60 DEG.,
FLAT & THUE TO THE SURFACE

FIG. 1, CENTRE SQUARE

Rule is set up on this Base, the angle must
be bisected exactly (more about this later),
The internal angled faces should be
accurately machined and finished off by
draw filing and the use of Wet & Dry. Here
it is important that both faces are fla1 and
true, otherwise the tool may vary in
accuracy on different flange diameters,

Lightening holes may be Incorporated If
required, They make the unit look ‘right’,
but are not essential. If not done properly,
however, they can look terrible.

Assembly

Drill, tap and countersink the holes for
the first 4 x 6BA holes (counting from the
ball end) and assemble using countersunk
Allen screws. Clamp the Rule to the Vee
Base, in its correct position, using a
minimum of two toolmakers clamps.

To check that the rula 1s correctly
positioned, turm a piece of material say din,
din. to face the end square, Hold this in the
vice and blue or copper sulphate this end
surface - | have found that thick-tipped
marker pens work well. Place the Centre
Square on the machined face and scribe o
light line. Rotate the Centre Square
through 180deg.. and if the Rule is in the
correct position, its edge will line up
exactly with the scribed line. If not,
reposition the Rule, scribeé another hine and
check again. When the correct position 1s

MATERIALS:
16 1 Imm GAUGE PLATE
4mm GAUGE PLATE
SHA C/8 STEEL SCRFWS

16

The 30deg. Arm is fitted in this view.

reached, finally tighten the clamps fully
and again rechack,

Drill, tap, countarsink and open up the
holes for the securing scrows and antach.
Even at this late stage, slight adjustment is
still possible. If the error is angular, then
loosen and rotate. H the scribed line is
‘below” the rule line, then draw file and
use Wet & Dry to give the clearance. This
surface must ramain flat {see Photo 9),

If all is correct, then finally polish using
Wl & Dry and fit the handle. Spray with a
little W40 to prevent rust

90 degree Arm (Fig. 2)

The arms (Photo 10) are the most
awkward parts to make and should be
tackled slowly and carefully. First, machine

Model Engineers’ Workshop



across the table, These readings should all
be exactly the same; if there is a variation,
then acceptability will depend on the axact
reading and the length of the arm. 0,7mm
on a 150mm arm could bo tolerated, but
the same reading on a 50mm arm would
not. Far better, howevar, to obtain an equal
raading at all points, and to work as
closaly to zero tolerance as possible.

All this effort is required because the
next step is 10 accurately face the ‘reading
faca’ of tha arm and to drill, bore and ream
the hole for the insarted bronze tube,
which of course must be at right angles.
The hole must also be paralle! to the
underside of the arm and be cormrectly

Showing 90, 45, 30, & 15deg. divisions.

away all of the excess material, other than
the groove on the underside. Creating the
protuberance which forms the divider
point location will mean milling away a
considerable amount of material from the
front edge.

Before the next step (if carried out on
the milling machine) check that the
machineg quill is square to the surface of
the machine table. This can be carried out
by using a dial gauge on an arm mounted
in the spindle, With the probe of the dial
gauge bearing against the table, the
spindle is rotated and the gauge readings
noted a1 90deg. increments along and

Underside of the Centre Square.

s
|~ 4 DIA, DRILL 0.2mm
/|

]
- S s s AL e

\—HI.I.I‘I'APm

S5/1E" PHOSPHOR BRONTZE x 72mm
18 — REAM Smm, LOCTITE IN POSITION TO SUIT

Sy
s _|
1| P e

1 . 1 i
MACHINE AWAY | 1
UNDERSIOE OF //;:E‘ | \
PHOSPHOR BRONZE ——
_ﬂ. B g = PROTRUSION FOR
BE “ DIVIBERS
184
VARRASLE DRILL & TAP 88A
N 6 DlA
v . Smm DIA BRASS 4 QFF.\
| | CHAMFER TO SUIT
22 \ |
T | = l ’
: MATERIAL: 5
SCRAP SECTION OF ARN |
12 x 6mm GAUGE PLATE
FiG, 2. oyl bl o fmm DIA, BRASS [
90 DEGREE ARM B/16% PHGSPHOR BRONZE FIG, 2a GDA BRASS STUD x Tmm LONG
: CLAMPING SCREW  LOGTITE IN 3 OFF ONLY
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The underside of the 90deg. Arm.

The underside of the 45deg. Arm.

positioned in relation to the underside, so
that the undersides are flush. To this end, |
would advise that the height from the
underside of the Rule to the top of the
Guide be checked first, and this dimension
used 1o position the holbe and, later, the
grogve in the underside.

Fit the previously bored and reamed
bronze tube, which would be best as a
light press fit. Loctite can also be used, but
the tube must not be a heavy fit, as
distortion could occur when the groove is
machined in the assembly,

The next job is to mark off, dnll, and tap
the five 6 BA holes in the top and sides of
tha arm (¢ee Photo 4). Those on tha sides
are fitted with pointad nose grub screws,
which give a small amount of adjustment
on to the guide. The top hole

accommodates the brass clamping screw,
which doublés as a handle.

Photeo 11 shows the underside of the
90deg. arm with its groove. | would
racommend that when this is set wp for
machining, it is held in such a way that
access can be oblained to check the fit of
the Centre Square without having to
ramove the piece from the machine.
Milling must be carried out carefully, and a
scrap piece of Bmm steal fitted into the
tube will help, When close to the finished
size, de-burr and try the fit, continuing with
caution until a good it is obtained.

The next operation seemad, at first
sight, to be a very difficult set-up, but In
the end proved to be simple and easily
carried out, namaly the drilling of tha
divider point centre, This is carried out

uging a ‘wobbler’ and Digital Read Out or s
dial gauge. First set up the asseambly,
which must be square to the table travel,
using a dial gauge for accuracy, and clamp
down to the table on parallals so that
clearance is available underneath, giving
clearance for the wobbler ball.

Line up the rule in the normal wiay on
the YY" axis using the wobblar and dial
gauge then offsat the rule away from the
centre by an accurate amount and lock in
position. This offset is needed to give
access to the working face of the arm,

Repeat the above on the 80deg, arm,
but on the "X' axis. Do not however mova
it away, but lock the tabla travel. Move the
K’ axis back into its cantre position, using
the dial gavge again, and lock. Spot using
the smallest centre drill and drill 0.2mm
{0.008in).

45 and 30deg. Arms (Fig. 3 & 4)

The 45 and 30deg. Arms (Photo 12) are
very similar and the basic procedures are
the same, but here the hole through being
at an angle requires a different approach.
Machine the front edge first; the arm must
then be set st the correct angle, sither by
the use of a sine bar and dia! gauge or
similar. A slot drill is then used to level ofi
the area through which the bore is to go,
and it is then centre drilled, drilled, bored
and reamed to fit the bronze tube, All
other operations are the same.

Final assembly and testing

Testing is simple but time cansuming
and is carriad out by a similar mathod to
that used for checking the Centre Square,

Check once again that the Centre
Square is correct, then scrbe an accurate
lirse. Fit the 90deg. arm and seribe a line at
S0deg. Check this by revolving the tool
through 180deq. and checking the arm
against the line, If it is not corroct, then the
front edge will have to be adjusted by
draw filing, but plepase bear in mind that
the surface must end up true and flat

When satisfied that this is correct, scribe
an accurate 90deq. line and replace the
90deg. arm with the 45deg. arm. Scriba a
line at 45deg., then rotate to the 90deg,
ling and check, again correcting as
necessary. When this arm is 1o the
required accuracy, then repaat the process
for the 30deg. arm.

The above is read quickly, but can be
time consuming to carry out, as drills and
raamers can wander even whan the drilled
hole is corrected by single point tool
baring before reaming. It will, in the end,
be worthwhile, as the time saved by using
the completed tool is substantial,

At the sizes depicted, the tool is very
useful for diameters between 30mm and
150mm. It can be used below 30mm, but it
may be worthwhile to reduce the size of
the BC.0D. Marker if the requirement is to
work in smaller sizes.

Designing and making this instrument
has been an interesting exercise and the
tool can be used for a variety of other
marking out tasks, such as parallel lines

across the end of a circle. | hope that yvou
find it of use.

Maodel Engineers’ Workshop
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MATERIALS:
12 x 16mm GAUGE PLATE x APPROX. 170men LONG
w PHOSPHOR BRONZE 5/16" DIA. x 36mm, REAM Smm

NOTE:

ALL OTHER DETAILS AS 90 DEG. UNIT

DIVIDER POSITION MAY BE ADDED IF REQUIRED
SEE Fil. 2a FOR PINCH SCREWS

FIG, 3,
45 DEGREE ARM

14

MATERIALS:

12 x 16mm QAUGE PLATE APPROX, 170mm LONG
PHOSPHOR BRONZE 5/16" DIA x 30mm

REAM Smm

NOTE: ALL OTHER DETAILS AS 90 DEGREE UNIT
DIVIDER POSITION MAY BE FITTED IF REQUIRED
SEE FI1G, 20 FOR CLAMP SCREWS

DRILL & TAP HOLES £BA, DRILL SIZE 2.3mm

e -

L_ FIG, 4,
ik 3 30 DEGREE ARM
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S H Muffett Ltd extend their range of gearboxes

S H Muffiett Ltd of Tunbndga Wells have long been ranownad for
their extansive range of gears and gearboxes, many of their
products having been spacified for model engineernng projects over
the years. Two new gearboxes were launched at Drives and
Controls, which ook place at Telford Exhibition Centre between 10 -
12 March.

TRADE

COUNTER

-

The new units are both plastic case types, the PL2 being a bevel
gearbox and the P2 being a8 worm reduction varsion. The former
features steel and plastic moulded bevel gears in a glass filled nylon
case. It incorporates a versatile fixing arrangement, which makes it
suitable for a wide range of applications.

The worm gearbox houses a polished steal worm and a
phosphor bronee worm wheel, available in a wide range of ratios. It
has a doubla-anded input shaft and a bore which receives the
output shaft, eliminating the need for a coupling.

Muffetts have also just published a new catalogue, which now
runs to ovar 350 pages and not only includes a complete list of
products and custom services, but also a wechnical section giving in
dapth advice on product performance.

5 H Muffett Ltd., Woodbury Park Road, Tunbridge Wells, Kent
TN4 9NH Tel. 01892 542111 Fax. 01892 542117 email:
sales@muffett.co.uk Website www.muffett.co.uk

High quality toolchests

Many visitors to the Olympia Exhibition were
imprassed by a range of traditional toolchests
displayed on the stand of H. Fine & Son Ltd. of
Wembley, Middiesex. Included in their Salmens
range of products, these are available under the
established trade marks of ‘Union’ and "Neslein”
in a vanety of configurations which range from a
five drawer varsion, through seven and eight
drawers to an elaven drawar modeal, many of
these also Incorporating a tray top.

Constructed of wood and featuring high
quality fittings, they have lockable front panels
and a carrying handle. -

Fine’s catalogue also comtaing a wide range of
hand tools, tool carriers and bags, workbenches
and a comprehensive range of oilstones and
slips.

H. Fine & Son Ltd, Victoria Houss, 83 Manor
Farm Road, Wembley, Middiesex HAO 1XB Tel. 0181
9975055 Fax. 0181 9978410
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Eurotherm Drives for 400V operation

ent supphiers

¥ have long been & :1:I1hlﬂ for

rotherm Drives of L lttir.hnr\ pton, W
A witwy the range 0.37 to 2.2

trodu f Frequency
,um_l with a three phase
nbar of the: supplers Ullnuunrlur\r'

imto their products, and such devices can also be

such as Power l_.-l.pﬁr:ltu'\ as add-on systems,

ave histonically been
Tying a large control
ticated applications, but an overkill f
20N have often been prohibitive,
wrve now mtroduced a 400V variant of their 601 Series range of
sociated with 230V | (

udle the -’Jﬁn:futu( and programming controls fean
nal dynamic braking switch for applications requiring rapid dee

| filters meeting EMC Class A emission levels are built in as

standard

Eurotherm Drives, New Courtwick Lane, Littlehampton, West Sussex BNT7 7PD Tel. 01903 721311 Fax. 01903 723938

Power Capacitors Limited, 30 Redfern Road, Tyseley, Birmingham BT1 2BH Tel 0121 7082811 Fax. 0121 7654054

BW Electronics - New address

BW Electronics, manufacturers of digital position readout (DRO) systems suitable for the type of machine found in the home
workshop, have moved from thair former Bedford address. They are now settled in premises in Corby Glen, Grantham, and hawe
extended their range of instruments which all use a similar measuring method based on an extending stranded stainlass steel wirs,
This method allows adaptation to both linear and rotary measurement, so systems suitable for use on Iathes, milling machines and

rotary tahles are available,

In addition to descriptive leaflets and price lists, BW can also supply an Application Note, which explains how these units can be

used to best advantage.

BW Electronics, 12 Mussons Close, Corby Glen, Grantham NG33 4NY Tel./Fax. 01476 550826 Wabsite: www bwelectronics.co,uk

New catalogue from Chester UK

Chaster UK have a new illustrated 60 page catalogue available,
covering their entire range, from heavy duty lathes and milling
machings to tha smallar items of tooling and Instrumentation,

Although the majority of home workshop owners would have
soma difficulty in accommodating the larger items (for exampla,
a vertical lathe with a 1400mm diametar table or a horizontal

borer which will accept & workpisce weighing B000kg.), much of
the machinery is tailored to the needs of the amateur, with all the
necessary accessories and tooling also listed.

The Chester team attend the majority of the major maodel
engineering exhibitions, or their catalogue can be abtained direct
from their Waverton base,

Chester UK Ltd., Unit 8, Waverton Business Park, Waverton,
Chester CH3 7PD Tel. 01244 336100 Fax. 01244 336036

The Hemingway catalogue

Since the retirament of Neil Hemingway, some months back,
the naw owner of the business, John Corlyon, has bean
complling an impressive new catalogue. This is now available
and comes in loosa leal A4 format in a ring binder, Literature and
drawings will, in future, be supplied in this standardised format,
the drawings coming in transparent sleeves, so that they can be
used in the workshop, then returned to the bindar for storage

Castings and materials for a wide range of workshop
equipment are listed in the catalogue, the designs coming from,
among others, such famous names such as George Thomas,
Duplex’, Tubal Cain and Charles Tidy

Many of the items have been the subject of constructional
articles in M.E.W. and Mode! Engineer and we hope to feature
morrnes in Uli: near 1'[l|.U"J.

Hemingway, Wadwaorth House. Burstwick, Hull HU12 SEY
Tel /Fax. 01964 670701
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Welding cast iron

From T. D. Walshaw, Kendal,
Westmoreland, Cumbria

Your correspondent Mr. Peftengell may
be quite sure that his exhaust manifold is
‘sand cast’. Until relatively recently (1o &
chap of my age) virtually all cast iron was
cast in sand mowlds, However, he does not
tell us the nature of his problem! Sand
cast iran CAN be welded, though with
great difficulty, and the best people to
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advise him are the British Oxygen Co., Lid.
It 15 the technigque that maiters, and no ‘hi
{gch’ devices such as MIG will remaove this
necessity.

However, 60-odd years ago the Suffolk
Iron Foundry developed a means of repair
of castings known as Sif-Bronze, now
krmown as ‘Bronze Welding', spacifically for
the r-.-;mr-r of iron castrngs. | have
successiully repaired cylinder blocks,
cylinder heads, and even exhaust
manifalds with this mathod. The work still
neads pre-heating, but as the filler material

is more dwctife than iron there is much
less risk of cracking. It is, of course, &
flame I'.‘I‘Fl’.‘?l‘?l’ﬂ method, not electric arc

Your othor correspondent in Link-up, Mr
Green, asks about the Pallas rmachine,
These, together with a number of others
(Progress, Denbigh, Victoria, etc.) came
togethar under the Eillott Company auring
the post-war years, The last address | have
is Elfiott Machinary Co. Lid., Victoria
Works, Willesden, London NWT0 6NY,
Suggest consulting the Directory at the
local library
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From F. J. Arnold, Upwell, W. Norfolk

With regard te Mr Pettengell’s cast
iron welding query, he is facing a nearly
impossible task. Cast iron articfes that
have been subject to prolonged heat
lose all semblance to the material when
new, all that ramains seem ro be the
impurities of the original. | have met
thiz condition In new castings that have
been cast from the end of a melt and
have included the dross, and also in
grates from central heating boilers.

He might stand a chance with oxy:
acetylene fusion welding by puddiing
the weild with the filler rod. Do not
attempt bronze welding as it will not tin
as the burnt metals and non-ferrous
metals are ‘short’ when hot.

Regarding sand cast iron, the
majority of castings are cast in sand,
and it is the inclusion of impurities that
are not weldable, not the casting. Two
rdentical castings from the same source
will show this - one will weld quite well,
the other not at all.

May | say that | am not a
maetallurgist, but have been welding
since | was seventeen and am now 72
years of age. For the greater part of my
working life | was a self-employed
blacksmith=walder.

From D. T. Bartram, Caernarfon,
Gwynedd

| refer to the request for assistance
with cast iron welding by David
Puttengell in M.EW. No. 48.

I have successfully welded cast iron
on several occasions using the oxy-
acetylene process which gives a weld
deposit of identical nature to the parent
metal. This process was always
recommended by my welding tutors as
being the best method for repair of cast
o,

Weilding rods of cast iron aro
available fram British Oxygen Co., as is
the cast iron welding flux, although |
have also used bronze welding flux for
this purpose when the cast iron flux
was not available. The broken casting
should he well cleaned to remove rust
and corrosion products from the area to
be welded. The joint edges should be
ground to form a vee to allow proper
punatration by the welding flame. The
parts must be held in proper alignment.
but not clamped so rigidly that
expansion and contraction will produce
excessive strosses and result in further
cracking. Preheating is required to
minimise stroesses and prevent rapid
cooling which will cause hard, brittle
welds. Apply flux to the joint and heat
te welding lemperature. The welding
rod is heated and dipped into the flux to
transfer more flux to the joint and keep
the rod clean as the weld proceeds.

Cast won mells in a different manner
to steel, and bright star-like spots may
be seen on the weld pool surface
showing that the temperature is correct.
The walding rod is added to the paol
with a puddling or stirring action.

The casting should be allowed to cool
as slowly as possible to minimise
contraction siresses and formation of
hard material, Covering with a thick
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layer of ashes alfows slow cooling. |
have also reheated smaller items in the
Rayburn fire to red heat and allowed
them te cool in a bucker of ashes. .

Praheating may be carried out with
the welding torch for small jobs or a
large propane torch or charceal fire for
larger items. Provided that the heating
and cooling have bean pdequately
controlled, the weld deposit should be a
grey cast iron which is machineable, It
is likely that the joint face on the
manifold will require skimming after
welding.

The Welding Department in the local
Technical College may be able te help.
Thare are also welding companies who
spacialise in the repair of castings by
welding and alse by mechanical
‘stitching’.

Andy Nichols of Cheimsford also
enquires about shield gases for MIG
welding. Pure argon is essential for
welding aluminium, but is considerably
maore expensive than the argon
muxtures normally used with steel,
These mixtures have been developed to
give good weld profiles on mild and
stainless steels. If a univarsal shisld gas
is really necessary, pure argon would be
the best to try for all three metais.

I hope that these comments will be of
use to your readers.

As always, readers of M.E.W. have
rushed to help someone in trouble. The
above represent a sample of tha replies
received and which have been passed
to David Pettengell,

In addition, John Nicholls of
Uxbridge recommended the services of
Angell & Williams (Peckham) Ltd,
guoting an interesting article by E. G.
Donaldson of The International
Meehanite Metal Co., which appaarad in
the journal Maintenance Engineering
back in February 1976,

Gerry Collins of Brighton drew our
attention to an article by Dick Butchar,
publishad in Australian Maodel
Engineering (Nov/Dec 1897) entitled
Locomative cylinder repairs on the
NSWGR.

Offars of halp and information have
also been received from Michael Hill of
Warwick, D. W.Davis of Reading and
Steve Vincent of Axbridge, Somarsat.
Thanks to one and all,

Drive belting suitable for the
Unimat

From Dr.L.G. Wood, Horley, Surrey

I have been an avid reader of your
Journal since its inception and have
taken special interest in the articles by
Bob Loader, the fatter by reason of the
fact that | own a Unimat 3 lathe.

After experiencing drive belt
breakages on a number occasions, |
visited Messrs, Mountains at Hays
Bridge Business Centre, Brickhouse
Lane, South Godstone, Surrey RH® 8JW
{Tel. 01342 844088 Fax. 01342 844385)

They supplied me with a small
quantity of Polycord an extruded
circular cross section polyurethane
cord, available in 1 to 12mm cross
section versions in 1mm increments, 4

suitable length of the 5mm varsion was
cut and the ends joined with a hot knife,
making a belt which has served me well
since July 1995. (f was advised to allow
the bond to develop for 24 hrs. before
using the balt),

| am sure that Unimatl users in the UK
will find the above source of belts more
convanient than the Campbell Tools Co.
in the USA.

Needless to say my only connection
with Messrs. Mountaing is as a vary
satisfied customer.

Little John lathes and motors
From Ceolin King, Breugh East Yorkshire

| have been donated two ‘LJ8" in bits
and savaral motors. The latter are all
Cromptons of various ages and | wanl
to use one for metal polishing, but the
spindle ratation needs reversing. Do |
have [0 use a reversing switch or can it
be simply rewired?

| used ro see ‘LJ's” at school and at a
friend’s grandfathers and all did not use
the original forward/stop/reverse switch
in the cap. I have an original switch and
an external stand-mounted switch that |
can fit, but would like to keap tha iathe
ag original as possible (I was, afrer all,
taught to respect my elders). Is there
something I should know about the
original switch? Doag it break sagily? |g
it dangerous?

Drain cocks—LBSC's method
From David Turner, Derby

The photo of the drain cock In the
article on taper turning (M.E.W. 46)
reminded me of a description by LBSC
{may he rest in peace) of drain cock
production in a 19308 Modal Enginaar.
His method was to set the top slide to
the angle required, machine a taper on
a piece of silver steel from which he
made a ‘D’ bit reamar to shape tha hole
in the cock and then machine the
moving part of the cock at the same
setting. He than machined just the taper
on a supply of further cock plugs for
ug@ in the future, They ware put away
safely with the reamer until they were
required.

Commaeants on two other items in the
same issue:-

Of course paint brush cleaning white
gpirit should ba re-Used, but ramember
that the varnish compenent of the paint
will not sink to the bottom with the
pigment. always give the brushaes a final
ringa in claan epirit (which can then go to
make up the losses from the dirnty borttle).

Rex Galway asks why knurls always fit
on the surface baing knurled. They don't
with me! Om the second rotation of the
work, the engagemaent is somatimes half
a pitch out. When this happens, | reduce
the diamater by about five thou., say
0.imm. The aim is, of course, to reduce
the circumferernge by half the pitch of the

knurl.
2
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TECHNIQUES ON

SHOW AT THE BRITISH

HOROLOGICAL
INSTITUTE

- STAN BRAY

went along to the 1997 Open Weekend at Upton Hall, and discovered lots to interest the home
workshop enthusiast

he annual Open Days at the British aspects of the subject, It is really quite was given to bracket and tower clocks.
| Horological Institute are always fascinating to go along and see clock and There were numerous trade stands and a
wagerly anticipated, 1997 was no watch repairing from vary early times, ‘Watch and Clock Fair which was of more
axcaplion, right up to modern day electronic tems, than a passing mterast, hare was a
The theme this year was watch and Surprisingly this year was the large chance to buy, sell or swap equipment
clock making of bygone days. A great number of model engineers who | and 10 get some of those odd little items
| deal of old, prmitive and simple recognised or who recogmsed me. | that are difficult 1o acquire.
machinary was an display and beaing laarnt that many had startad making The magnificant house owned by the
demanstrated, This did not mean that clocks aftar having spent years Ingtitute, is taalf worth a tour: the
modern equipment was forgotten this constructing other types of models., entrance hall with its lovely staircase and
| 100 was also on display with several of these were eagerly watching landings on which are displayed many
damonstrations., including a number of the many demonstrations of various long case clocks makaes an imposing stant
ultragonic claaning machines. In all thare tachniques and garnaring as much 10 any vigi
| were some ten or 5o areas, each information as possible on how 1o do | spent much longer at the event than |
specialising in a panticular aspect of things. originally anticipated, & measure of the
horology. Thare was a continuous There were hundreds of clocks on enjoyment and interest which it
programma of lectures on various display and for 1997 particular amtantion arousad °|
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