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id you solve the John Steale give-
Daway | mentioned in my last editorial?

I not hera is the most obvious one.
Look ot the pleces of metal In photo 7. page
b0 issue 24, you will see some of these in my
saries on using the bench press. See issus
19, page 49 photo 11 and issue 21, page 63
photo 19,

Some things don’t change

Recently a small quantity of Mode!
Enginesr magazines from the period 195556
cami through the post and on unpacking
thesa and browsing through them, | soon
realised that in many areas there has been
g0 little chanpe. Almast tha first front cover |
spotted featured the Channel Tunnal, which
hias now been built. Inside was a suggestion
that cars should be made with sliding doors
1o enable them to be parked closer, helping
avoid the problem of insufficiant parking
spaces. | thought this to be just a problem of
tha B0s and the 90s.

| wars imterested o read in the editorial for
29 March 1856 some commaents on the
subject of making tools, under the heading,
Gadgets Galore. In this, Vulean states. * But
“Gadgets” - 1o use the common and not very
complemantary term for these devices -
have a propensity for reproducing their own
species and some of their devotees find in
the course of time that they do very lintle else
but make gadgets for the purposes of
making more gadgets.”. | am sure wa have
road that in MLE.W. many times,

To bring this up to date, 1t i interesting (o
consider the recent reader survaey. This
shows that readers ara coming from an
increasingly wide range of activities, some
45 being hsted from a batch of 400 replies.
Also, quastion & indicates that 27% consider
therir main activity 1o be model enginesring,
and of the remaining 73%, 48% of thessa
claim workshop equipmant 44 their main
activity, that is 36% of the total, 33% more
than invalved in model enginaenng. How's
YOUr parcantagas?

Some things do

While some things do not change, M.EW.
has bean involved in a numbar of changes
recently. Thase have been organisational
with na intention of any major changes fo
the magazine taking place. However, most
changes do have intial teething troubles and
these have rosulted in situations with which
some readers ara nona 1oo hiappy.

Mugch authors text comes typed, rather
than on dise, some evan hand written,
making aditorial changas difficult 1o maka,
To make editorial changes easier, a character
recognition scannar was obisined to transfor
text on paper onto disc, Unfortunately these
are not foolproaf and do make errors which
are not always spotted on & computar
screen. Typically, figure 1, capital | and lower
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casa L are assily confused. The lessons are
baing learnt and hopefully errors of this type
are mostly a thing of the past.

Next came the change to completing page
layouts in house and by computerised
methods, This required taking on designers
wha were new to the magazine; which
inavitably resulted in subtle changes of style
| would add here, that as M.EW. is bi-
monthly, it is not a full tima activity for the
designer. At other times, the designer will
be warking with quite different subject
matter, maybe needlawork or efectronics
and 8o on, and sach magazing has fs own
individwal style. This is far more complox to
come Lo terms with than the repetitive natlure
of a dally papar or a weakly magazina, If you
are still unhappy, please be patient for a few
more issues bafore writing to the new aditor,
who will be deaply involved in more
pressing matters in the short term,

You may have noticed in the magarine
referance 10 Nexus Special iImerests Lid, This
in as a result of tha ASP group being
acquired on 1 November 1984 by Nexus. All
activity remains al Boundary Wiy Hemel
Hempstead and with largely the same staff, it
is unlikely that it will effect the magazine in
any major way. Please make use of the
change of name in any correspondence,
cheques atc.,

Moare significant is the change in editor,
this being my last issue, Starting next issue
the editor will be Geoffrey Shappard.

Geoff comes with much more experience,
time and depth, in the subject matter of the
magazine than | did, and will be better
placed to edit the magazine and halp with
your queries. He has been involved with
ather peogle of ssmilar interests, which | had
not and is academically well gualified.
Geofl's activities are wide ranging, in
modelling, typlcally steam and 1.C.,
balonging to Bristol Society of Modal and
Experimental Enginears.

An interest in vintage Cars is evident by
his owning a pro-war Austin 7 and belonging
to thia Bristol Austin 7 Club and also its
national countarpart.

| wish Geofl well and would request that
you give him all the support that you can, as
you have done for ma. | belisve his task will
be mora difficult than minae, for whilst | took
over with no more than 10 articles on file,
being a new magazine, any relevant subject
was accaptable, For ma it was just a case of
burning the midnight oil writing articles, until
sufficient were forthcoming from other
sources. Geoff stars with many more
articles on file, but with a diminishing
supply, and less subjects on which to write,
though my list of pozsibles was still quite
long. Do please help Gooff by providing as
many articles as you possibly can,

For my part, | am more than a little
surprised, and must confess, rather sad, 1o
ba writing my iast aditorinl o quickly. | am
not known for making rapid changes. Prior 10

this job | have only had two, the last for 30
years, My residence has always been in
Hemel Hempstead, and surrounding area.
As for my personal life, this has involved
being a Christian as a member of the
Salvation Army all myy life. | ran o youth elub
for 15 yaars,

Neither have | been one for changing
equipment, My first ML7, purchased as a
taanagar was only disposad of 5 few yaars
back. My two cameras and two tape
recorders are my first sarious purchases in
thesa directions. Incidentally my recorders
WEE 1N Service & week Or bhwa back and still
perform wall after some 32 years and much
hurmping about in the back of the car, No
doubt some readiars have an interast in such
itemne, thay are Rovox AT machinee mada
by Studer of Zurich, My microphones are
some 20 years old, very good, made by
Calrec and, Incradibly, British.

You will see from these facts that | am not
one to change my direction oasily, 50 my
surprise is | think justifinble, but | have found
the positien too demanding, a sign of age
mayba?

| cannot leave without exprassing my very
sincere thanks, iirst, to the readers who have
supported the magazine, and including
special thanks 1o those who hawve written to
me. A few have been critical, though only a
viary smiall number severaly so, whilst by far
the majority have been very complimentary
This has bean very ancouraging and has
done much to keep mé going

Next 10 those authors which have
provided the articles which have appaared
in the magazine. Withaut them ME W
would have lolded long ago. Then there sre
thasa who have allowsd ma into thair
workshop 50 8s 10 become the subject of
readers visits, These have been well received
and have genarated much interast,

| came with no experignce and thanks
must go 1o those at the publishers who hove
tolerated my gnorance, | must mention Alec
Gee who took the full impact of my repeated
quastioning in those earty days, thanks Alsc
for your help. Also 1o Ted Jolliffe who has,
for the past two years or so, been
responsible for giving my efforts the once
over and sesmg that these wanl through tha
in house production processes as smoothly
as possible, not an casy 1ask, aspecially with
the changes taking place.

Finally, my wife, who has very willingly
tolarated my locking mysalf yway, either in
the warkshop, or the dining room cum
office, for long periods, This especially so for
the first two years. She has also answered
the telephone, halped with the fiting and
provided the tea and coffee which was
expected ot regular intervals during the day,
thanks Sheila for all your help and tolerance.

What of the future? Well, | still have some
way to go tl I draw my pension, 80 some
means of Wpping up the savings is probably
first priority. Also, for those who have bean
patiently walting the arrival of an M.E. V.
indax, printed and on disc, | will now be able
to devote more time 10 this project

Ide anticipate having mare time for
other things. A car accidant a few years back
gave me 8 months off work, Writing anicles
intended for Moedel Enginear, though
eventually published in M.E.W, issue b, was
ona way of passing the tima and were solely
responsible for my becoming editor, During
that time, | also ok up pancil sketching
which was quite successful, had | pursued
this, perhaps | would have become an artist
rather than an editor.

I do now intend 1o becoma involved in
this again and for Christmas received soma
water colours and a book on the subject with
a view 1o trying my hand st painting. While
on the subject of painting, perhaps | will m
Iast gat round to painting my E. W. Cowell's
drill which | made when | was a teenager!




THE SWEEPER

A LATHE TOOL GRINDING FIXTURE

John Scoggins suggests o
simple fixture for the
sharpening of lathe tools on the
off hand grinder

ead most articles on the subject of

sharpening lathe tools and it will not

be long before the writer mentions
that the quality of the work turned out with
blunt tools is poor and the only satisfactory
solution is to work with eharp and wall
ground taols. This is where the Sweeper
comes Into its own

Let me run through its basic working,
starting with the toolpost {9). This is held
by an Allen screw, clearly seen in photo 1.
to the toolpost mount (8). By releasing the
fastening the toolpost can pivot about this
screw. These are mounted on the pivot
block (7), again by an Allen screw, which, if
slackened, will allow the assembly to pivot
about this screw. This screw can just be
seen in photo 2. See also fig A. By these
adjustments the various angles can be
accurately sel
Movement of the pivot block is along,

and around, the spindle(5), but the amount
of rotation is limited by the baulk (6). With
this action the tool can be swept lightly
against a rotating grinding whaal until the
desired angle is successfully formad. You
have probably been instructed never to

grind on the sides of the wheels, (! have my

own ideas on this subject, what do you ,
the readers, think.7 Ed.). | ask you all to
stay with me and see if this piece of advice,
really applies in this instance. You can then
decide for yourselves as to whether, or not,
the Sweeper should grace your toolbox.

This fact did deter me when | first
considered this device, but, upon careful
consideration, my mind turned 1o the
attachmaeant | had bought for the
sharpening of drills. This, a professional
tool, was made to operate on the side of
the wheel. Armed with these thoughts, |
want ahead and manufactured the
Sweeper, and can repor that it has
achieved everything, well almost
everything, asked of it. As with any such
tem, it must be treated with respect,
confidence, but not over confidence
Caution must be exercised and safaty
precautions not be flouted. For safety and
good working practice:

1) Always wear suitable éye protection,
ardinary spectacles are not 1o be
recommended

2) Always have the transparent guards
in the correct position and clean when the
maching is in aparation,

3 Store all loose articles, Allen keys and
the like, away from the Sweeper, $0 as not
1o cause any distraction.

4) Always take time to think before
making a move.

£ Do not use without the baulk, This
prevents the operator from sweeping too

12

larga am arc.

Workshop recrganisation at the time |
bullt the tool resulted in thought being
given 1o best utilisation of available space
The outcome was 10 mount the Sweeper,
fretsaw, a tapping device and a small
pedestal drill, @ach on their own bases
These had a wooden strip attached to the
front through which a screw would pass in
ordar that they could be firmly secured to
the bench, see photo 2. The base is 460 x
460mm with the securning strip being a
piece of wood, 50 x 25 x 300mm. Very little
eommant is required regarding the base,
but | will add that all of these parts are
attached to it by M6 countersunk screws,
Even though it is wood, the base is tapped
and countersunk to accommaodate them.
This allows the adjustment of the platform
to take place by the slackening and
tightening of the clamping strip nuts (12)
without having to bother with the screws.

Manufacture
* Guide (1)
Select a piece of angle 20 x 20 x 3mm,
110mm long, round off the ends and cut 1: The Sweepers main assambly.
oné side down to 7mm. Finish off with a 2: The compiete set up ready for use.

Model Engineers’ Workshop



]

- -
%

$0 1D CAP SCREW
LOONS TOMFOSY
HPLANE 2-2

Fiti A

file, also not forgetting to put a chamfer at
each and and to finally deburr. Drill holes.
» Platform (2)

Beech was chosen, it is strong, and a
goad finish is easy to achieve. You may
wish to use a plece of kitchen warktop, or
aven make it from rmuld steel. See the
platform for the Hart, issue 23, It wood is
utilised, cover the top with Plasticard, this
allows for easy cleaning. When fitting the
legs to the platform, use wood glue aided
by the security of wood screws.

* Support brackets (3 and &)

Make these from 50 x 50 x 6mm bright

steel angle, but note they are left and right

3: The platform together with the other
parts ready for assembly. Note the position
for the Baulk between the Support
brackets, that is flush with brackets front
face, as fixings for the Baulk are not given
on the drawings.
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hand. The 12mm hole must be a closa fit
with the spindle. The bracket is cut away at
an angle purely for cosmetic purposes. The
M6 hole required for fitting the baulk have
been omitted from the drawing as thay will
be drilled and tapped from the baulk on
assembly. See photo 3.

» Spindle (5)

Cut off a portion of 12mm dia. BMS,
ensure the matenal is straight, free from
corrosion and bruises. Hold it in the three
jaw chuck, checking that it is running
reasonably true, Face end and turn down
to Bmm dia, over 26mm. Using the

tailstock die holder, thread this Mé, taking
it close up to the shoulder. Repeat these
operations on other end.

= Pivot block (7) :

This is ona of the mora crucial parts
because of the fit required between it and
the spindle. It should rotae freely and
move ﬂlung the spindle without play.
Bacause of the grit that is produced during
grinding, it will be used without lubricant. i
is made from 32Zmm square MS bar, After
cutting, the component is held in the four
jaw chuck, facing sach end in turn, until an
overall langth of 50mm has baen attained.

13
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CLAMPING STRP (D) -

Remove tha block and cover one end with
marking fluid, scribe two lines to represent
the poesition of the spindle, place a centre-pop
ot their intersection. Return the part to the
four jaw with the centre-pop facing outwards,
true the item to this, Start drilling with a
progression of drills, finishing to size using a
12mm reamear. Remove from the lathe,
deburr, mark out remaining hole, drill 6.5mm
dia, and counterbore.

» Toolpost mount (8]

Mownt a length of 20 x 12mm in the four
jaw and face end, also drill and tap M6 x
16mm deep. Reverse and face other end to
give an overall dimension of 46mm. Remove
from the lathe, deburr, mark out and drill the
B8.5mm hole.

» Toolpost (9)

A length of 28mm square MS is placed in
the four jaw and its end faced, then reversed
and the other end faced to the length
required. It was then offset in the four jaw
chuck and an Bmm hola drilled along the axis
of the slo. This is to limit the metal to be
removed by the subseguent milling
operation. To complata the part, drill and tap
the M6 holes, and make the angled cut away.
+ Clamping strips (13)

Thase aro identical. Cut two lengths of 25 %
25 x 3mm bright stesl angle, 80mm long.
Mark out and drill as shown in the drawing.
Chain drill the siots and finish off with a file.

* The odds and ends

The other parts are, spindle washers (11),
spindie nuts (10), clamping strip nuts (12),
also the baulk (B). These are simple parts and
requing no commaent.

Assembly

The assembly drawing gives an indication
ag to how tha various parts are positioned,
but with only limited dimensions as thess
would only complicate the situation. The
following hints may assist;

1) The guide strip is fitted on the extreme
left-hand side of the board and is &
permanent fixture.

2] The top of the platform was decked with
a piece of Plasticard to allow for easier
cleaning.

3) Temporarily remove the grinding wheel
guard, which will allow the blade of a square
to rest against the side of the wheel. This will
permit the grinder to be positioned sguare to
the Sweeper at the same time as setting the
10mm and 120mm dimensions. Use a clamp
to secure the parts whilst the fixing positions
are marked by lightly using a 8mm drill.

4) Note that the two scrows which hold
the Sweeper 10 the base are positioned such
that the 10mm dimension is a minimum
value,

5] On completion of the assembly, refit
the grinder wheel guard before being
tempted to try your naw 1oy, as the wile may
call it,

The Sweeper at work

Ona final chack, that the grinding whael
guard is firmily attachad in its corract pogition,
the eye shields are sparkling and your safety
goggles are at the ready, bafore starting.
Thiey can easily get forgotten in the
excitement. The idea behind the swesper is
to gently rock or sweep the tool 1o and fre en
the side of the wheel, (This device became
sffectionately known as the Sweeper because
of this action.) Keep the tool in contact with
the wheel at all times otherwise, as | have

Modaol Engineers’ Workshop
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found, due to a small amount of end float
in the wheel bearings, it is possible to got a
double edge, which of course was one of
tha reasons for creating the Sweeper, Lat
us assumae an extarnal metric screw thread
tool is required. | would recommend
producing a drawing for any taol baing
made, but to save time on this pccasion, |
have provided one,

These could be made on filing cards,
and kept for reference in the workshaop
when subsequently re-sharpening tools.
Maost of my lathe tools are made from
ground HSS, 6mm square x 50mm long,
therefore we will use that. Fit the piece of
HSS in the toolholdar, hard against the
sicle, and so that it protrudes by approx.
12mm, then securely tighten the cap head
scraws, making sure that the tool blank has
not moved. As can be deduced from fig.A,
the toolholder has to be accurately
adjusted around the axis of each of the two
cap heads. We start by reducing the width
to 2.5mm for s length of 10mm, A square is
used for the setting the tool square in both
the YY and ZZ axis, and the I0mm
dimension baing achieved by movement of
the platform. With the wheel at rest, bring
the tool up to and nearly touching it, and as
we see many o time on TV, a golfer
making practice swings without hitting
the ball, so we will have a trial run.

With a bit of practice under our belts
wae now have the "feel” of the sweeper.
Enough practice, safety specs on, the
transparant spark guards swung into
position, the machine is started. Taking a
firm grip of the sweeper. guide it carefully
towards the rotating wheel until the
sparks bagin to fly, All that is required is a
vary light contact with the wheel and you
will be pleasantly surprised at the rate the
material is removed. Remember to keep it
on the move. As you are not holding the
toolbit you will not get an early warning
that the tool is becoming over heated. If it
does start to discolour, switch off the
machine and allow the teol 10 caol, it will
lose its heat very quickly, When itis
consiclered that the width of the 100l is
reduced to 2.5mm, stop the grinder and
check using a stesl rule,

| ingigt that the machine iz brought to
rest on évery occasion that adjustments
are made, or measurements taken. Start
alang the safety trail and it will become
sacond natura, With the width corract,
attention is turned to fig.B. Seta
protractor to read 30 deg. and set the YY
axis as in that figure. Reset the protractor
10 12 deg. and set the ZZ axis. Offer the

March/April '95'

tool up to the right hand side of the
qrinding wheel to ensure the angles have
bean correctly interpreted. Just a
preliminary fow sweeps with the machine
in the off mode, switch on and sweep the
blank along its path, nice and slowly, This
should taks no time at all. When sufficient
land has been ground, that is just over halfl
way across the end of the tool, switch off,
The sat up is now ravarsad to that wa have
been following in fig B, but thie time with a
side rake of B deg,, and using the left hand
side of the wheel. Proceed as before,

The next operation is very similar to the
initial operation for reducing the width,
except that the tool being ground is now
mounted on its side, s0 as to grind, the top
face, just lightly. Procead as bafora,

We now have nearly achieved our goal,
being the proud owner of a metric external
screw cutting tool. All that remains, when
the tool has been removed from the fixture,
is 1o check with a screw cutting gauge, and
to produce a small radil in place of the
sharp point, followed by a dressing of the
top and side surfaces. This baing done with
a hand held stone. That completes a typical
lathe tool, other tools being produced in
much the same way.

The following are a few closing
thoughts. Tha finish of the parts of tha
sweeper can be to leave all parts in their
raw material state, or paint those parts
whera it is permissible. This was the choice
for the prototype, Another possibility
would be to gun blue all of the stesl
components. If my memory serves me
correctly “G96 gun blue creme” is what it
Is called and is obtainable at the local
gunsmiths. It is easy o apply, no distortion
to worry about as it is applied cold, and it
leaves the component being treated a deep
rich black. It was decided not to harden any
pans, my thinking was that any wear that
took place could be simply rectified when
the occasion presanted itsalf, Dust covers
wars considared but seemad a bit
elaborate. | have tried scribed lines and
gaugas of various shapes and sizes, but
found the use of the square and protractor
just as convaniant.

So | wish you the very best of luck with
the construction and that, as a result, your
toolbox will be graced by the presence of a
Sweeper. It makes tool grinding so easy.
Finally, remember that you do not have to
be a football manager to own a ¥
sweeper| ‘
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CUTTER
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Geoff Gray provides a design for a simple gear cutter frame,

was time | found a better way of cutting wheel and

pinion teeth. | wanted something quicker to set up and
miuch maore rigid. | considered a wheel eutting engine but,
because of the time needed to make it, and the storage space
required, soon disposad of that idea. Eventually, | came up
with the cutter frame in photo 1.

| did not have enough 30 x 16mm BMS for the frame so
used thinner material for the top member. This is apparent on
the photographs, but | have quoted 16mm throughout on the
drawings. The ends ware cleaned up in the four jaw chuck
before clamping together and welding.

In use, the spindle must be truly vertical or at 90 deg. to the
cross slide. The method | used was to bolt an angle plate to
the cross slide at 80 deg. to the axis and facing the headstock.
The frame was bolted to this, having been marked off for the
M10 hale in the top mamber, and this lined up 1o a centre in
the mandrel, photo 2. The foot must overhang the angle plate
by about 2bmm. After locking the cross slide, drill the hole
using the tailstock, fitted with a hard centre, to push the work
onta the drill, then tap M10. The angle plate, with frame, was
now turned through 180 deg. and the mark left by the tail
stock centre lined up to a centre in the mandrel and the cross
slide locked. A previously made bearing screw was fitted in
the tapped hole, and the alignment checked with the tailstock
cantre.

N ow that clock making is my main hobby, | decided it

1
— |
|
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MATERIAL 16mm dio. B.M.S
QTY. 1 OFF.

WHEEL CUTTER SPINDLE,

MATERIAL 40mm dia B.MS
orY. 1 OFF
MAKE GROOVE TO SuIT

The frame is drilled with four holding down holes. This
enables it to be fixed at an angle to clear the tailstock barrel,
see photo 1. This shows a length of pinion being cut while
supported by the tailstock, using a half centra.

Before making the bearing screws | made an M10 gauge
nut. The screws were threaded with a tailstock die holder,
set to cut large, and then reduced until the nut was a perfect
fit. The screws are left dead hard at the point. The cone
bearings are also left dead hard and are fixed into the
spindles with Loctite,

| made two spindles, one in two parts for multi tooth
cutters, each half having spannar flats. It must be accurately
made if the cutter is to run true, The other is 8 one picce
spindle for fly cutters, photo 3 shows this cutting a dead
beat escapsment whael with a flycutter in one pass. There is
a large diameter washer on the exit side to prevent
deflection of the blank. Because of the direction of rotation
of the motor, the cut is from left to right, The driving belt is
an oil filter sealing ring and 1s doing a first class job.

It is essential that the cutter, be it @ wheel or single point,
is at lathe centre height. The bearing screws, in addition to
eliminating play, also give limited adjustment with regard to
height. Before drilling the one piece spindle for the cutter,
and making the split spindle, ensure the dimensions are
acceptable to your machinae. If not, amend to suit.

When cutting silver steel the speed should be about
200RPM. As the motor in photo3 is very high revwving, a
slower motor is mounted on the cross slide, as in photo 1.
The drive in this case is by 'uin, vee belt

The frame could be used to hold cutiers up to about 14DP,
if the bearings were made "2in. dia, and a spindle made to
hold 1in. bore cutters. | think that just about covers it. It has
proved to be much better and quicker than my g
original approach, e

MATERIAL 16mm
ory. 1 (

O > ©
R WDy 10

MATERWAL Bmm dio. SILVER STEEL
QTY. 4 OFF

BEARING.
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Bob Loader explains that there
is more to punches than we
may first envisage

odel engineers use punches a lot
M Other things are sometimes

pressed into service, like nails,
round toolbits and other unsultable
objects. There is no substitute for a
reasonable selection of the right tool for
tha job. Photo 1 shows a few of my own,
maost of tham homea-made. | include thea
one, 3rd from right, which looks as If it
had no business to be there, for
sentimental reasons: | made it when | was
in the training workshop, some 40 odd
years ago, it started off almaost as long as
the one on it's left

1: Selection of the author’s punches, from left to right. spotting or transfer, riveting,

special transfer{long reach), case-hardened for seed box holes, 2 pin, 2 centre, 2 hand bag.

Without a good selection of punches
we would have nothing to mark centres
for drilling or radii; nothing to knock out
pins, or mark numbers and letters; nothing
to cut holes in soft materials, spread hollow
rivets and many other vital tasks,

Centre punches

These are the onas we use mest and
there are one or twa variations, The main
use is to make a dent in metal to start a
drill cutting. The reason for using it is
shown in Fig.2. | know that smallar drills
will start without it, but try starting a drill
of 12mm or over without a punch mark
and judge for yourself,

Centre punches also make amall dot
marks to accept divider or trammel points
for marking radil. Made with a finer point,

like the prick punch fig. 1. it will make a
smaller and finer location which will be
more accurate and take lass filing out
afterwards, The angle can be finer than
the 45 deg. shown, but baware of the time
when it could be taken for a normal centre
punch, it could be damaged if it is clouted
too hard.

Another useful centre punch is the one
In fig.1. with the reduced diamaeter, | use
this one when it is vital to be accurate. An
ordinary ona, especially one with a big
point, has 1o be tilted quite a bit 1o see the
place to be marked, The one with the
reduced point makes it easier to sight and
the small dot it makes can be enlarged
with another more substantial punch.
Both this one and the prick or dot punch
should not be used for heavy work, they
are not strong enough.

SPOTTING FPUNSH. BN _PuNCH
|
~ i ra
' |
| | '
[ -4
| ' i "

o s e i e . S
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CENTRE PUNCH
27
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s SMALLER THAN
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LENGTH TS * BLEND RAD
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Liamte ek
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THE CONTEE SlNGid
MALKE LETS THE CHIDEE.
EDGE START CuT TisdE.
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Quick tip

Holding small drills

If your chuck will not hold small driils

taka the dnll and wind a soft wire coll
Iy around the shank 5o a8 to

vely anlarge the shank diameter
size that the chuck will accent
Coppar wire secms best for this as it
does not spring open. The drills holds

well and runs true.

R. Harries

Other variations

Twao more shapes which are very useful
are the spotting punch in fig,1. and a
riveting punch, 2nd from left in photo 1.
The spotting, or transfer punch, is for
transfarring a hole position from a cover
plate, or other application where holes
have to line up. The diameter and 60
degrea point have to be machined trué and
it can have & sot of bushes to extend the
range upwards, They are used in
production workshops and can be bougit
in standard sizes, plain or threaded.
Expanding ones are also available. The
riveting punch is for spreading hollow
rivets and the included angle is 80 deg. or
larger if needed.

Pin punches

A set of pin punches is almost as
important as centre punches, They are
available in standard sizes and also as a
body with interchangeable insens. The
feature which needs watching is the
diameter of the part which does the job, It
must be smaller than the size of pin it is
used for, This makes sure that it will clear
the hole, essential when it has been used
a bit, because it will tend to spread a little
under the pressure of hammaering. |
learned this when | was an apprentice and
got one | had made, and was very proud
of, badly stuck; | had to ruin the punch to
get it out. There are two in the middle of
photo 1. For small diameters they will

need making carefully so that the diameter

isn't too long and blends into a larger one,
Make your own. Commercially made
punchas are knuried, somatimes have
square heads and are nicely tapered and
finished, Very nice too, but it is easy to
make one from a length of silver steel
10mm. or so diamater and 100mm. long.
The simplest one needs a reduction at the
head and a taper to the point. It does not
have to be knurled, just as well for those
of us who have not got a knurling tool or a
lathe which will take the pressure. One or
two greeves with a 90 degree vee tool will
make an acceptable grip, although it could
be made smooth; my favourite fountain
pen is smooth and polished and | don't
have any treuble holding that.

Photo 2. shows the grooves being
machined in the body of a punch, Notice

Z: Machining groowves in a punch body
instead of knurling.

3: The tang of & square file wihich
converted inte a very geod centre punch,
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that the vee tool has been used for turning
the head, and chamfering as it tums. Siow
the speed down for the grooving, if you
use this method

Recyeling

One of the sources of matenial | use a lot
is old files, | was lucky to be on the right
spot once when a lot of files were to be
disposed of, so | took four or five and
softened them, Since then | have not
wanted for carbon tool steel in several
shapes. | recently made a centre punch
from the tang end of an old square file
from my stock. Photo 3 shows what |
started with: it is not a difficult job to make,
and superb to hold and use. Round or
three square files would be just as good
and sasior to hold in a thres jaw chuck, not
that holding the square one was any
problem, and | would like to dispel the
myth that you always need a four jaw
chuck to hold square matenal.

Phote 4 shows the method. A bush is
made with the bore equal to, or slightly
smaller than the diagonal of the square to
be held. The bush is split and the job
gently tapped in. It will hold and centre in a
three jaw chuck, It is nat important what
the bush is made from, as long as it is
tough enough to hold the work,

There are problems when doing this
type of job on a small lathe jike 8 Uniman,
namely the impossibility of threading the
|obr up the lathe spindle. To give some

rigicity, it is as well 1o support the head
end with a centre, as | have in the photo,
The centre hole will ba no trouble when
using the finished punch. For those with
larger lathes the job can be heald further in
the ehuek. Turning tha long tapar neede
SUpport too. As a matter of course, when
making punches, | always turn the point
first bacausa tha bulk of the material gives
plenty of support and | don’t want tha
paint waving about while | am turning the
last little bit. With this one, it was not so
aasy, as can ba sean in photo 5.

What | had 1o do was shape the point by
filing and then use an improviced double
canire. In the photo the long taper is being
machined. very carefully and with light
cuts, because of the long overhang.

Chisel steel

Another excellent material for all sorts
of punches Is chisel steel. The octagonal
gection can be held in a three jaw chuck
just the same as for the square. Because of
tha shape of the steal, it neads no knurling
or other decoration, merely shaping at
head and point ends. Chisel steel has
axactly the right composition for the job.

Special punches

Armaong the odds and ends | have made
or accumulated over the years, are savaral
specials. The two on the right of photo 1,1
call ‘'handbag’ punches because thay are

N STTRNTTIYR AL
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used for cutting holes in handbag straps
and other leather work. My wife: has
trouble with straps being too long, or holes
in the wrong place, so | have several sizes
of hollow punches, They are quick 1o
make, a short length of steel with a hole
drilled in the end, taperad off to a cutting
adge. There is a siot filed a little way back
from the edge so that the slug of material
remaved can be poked out, If this isn't
done tha punch saon gets blocked.

| use @ similar but larger punch for
putting a drainage hole in yoghurt pots, so
that | can use them for raising plants, One
of these is in photo 1. It is a piloted one and
made from mild steel and case hardened. |
use an un-piloted one for most of the pot
punching. Both have been punching lor
saveral years and show no signs of wear,
Commercially, soft materials, like gaskets
and similar, are punched with "bucket’
punches, called that because they are
shaped like a bucket, the bottom of the
bucket is tha cutting edge and tha handie
is where the hammer strikes, Of the
other specials, a set of number punches is
essential for marking the jaws of a chuck
or numbering an indexing dial. They need
a simple jig for holding in position when
they are used. Do not use them free-hand,
it doesn’t wark and the result can make &
good job look unsightly. To make sure that
thera is a clean profile it is as well 10 strike
the punch several times, moving it slightly
te make the punch mark all over the

Quick tip

Grinding precaution

if vou hava an angle grinder make
sure all other materiaks in the vicinity
are covared over when you are using

it. Each spark is a tiny particle of the
matanal you are grinding. It will
infusa itself onto nearby brass,
atuminium, slainless steel, glass eto,
causing the affect of ‘rusty brass’ or
whatever

Alan Jeeves
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profile. A dummy run on a piece of scrap
works wonders.

An ambitious project

The most difficult punch | have ever
made was one for hall-marking: a friend's
wife does silver work and she néeded a
punch to identify her work. It was not
elaborate, marely 3 initials enclosed in a
cartouche. The cartouche; a flattened oval
shape, measured 7mm, long and just over
2mm. high. | made a pattern from wood
with 25mm, high letters and used the
maximum reduction. The machine was a
Taylor Hobson engraver and the job was a
question of cutting away the waste from
round tha latters, the raverse of the normal
process. | had a lot of luck and the third or
fourth try come out good enough. | lost
count of the cutter regrinds and the
number of times | said, my word, how
unfortunate, or words to that effect.

Accuracy when punching

Making punches is one thing, using
them another, especially getting a centre
punch dot in the right place. It isn’t easy to
pick up the intersection of two scribed
lines, In theory the punch should drop into
the right place, if it is drawn along the one
line to meet the other. It never works for
ma, so | dot lightly for starters and correct

by drawing the dot over till | have it right,
if the job has to be very accurate, | use an
eye glass or a &cale reader to chack. | also
rotate the punch while tapping it, in case
thara are any irregularities in, the point
from re-grinding.

There are gadgets to make accurate
punching easiar. Several have magnifying
lenses which can be replaced by a punch
when lined up. These are excellent and do
the job beautifully, but they are expensive.
There are other ways of putting holes in
pracisely the right place, but they are
another story,

Like any cutting or marking tool,
punches must be correctly heat treated.
The only exceptions | make are the hand
bag anes which | often leave un-hardenad
and sometimes make from mild steel,
hard enough to do what | want them to do
with & bt of a sharpen if needed, by filing
the cutting edge. | have written enough over
several recent issues about the hardening
and temperning process, o the only advice
I'll repeat is that of my friend 'Steamboat”,
the blacksmith, long dead now, but in his
time a fount of wisdom "You only 'ots the
bit you wanis to work on’, was one of his
favourite sayings, Translate it as ‘only
hardening the bit which has to be hard’,
Also, do tha tempering so that the
business end is as hard as you want it to
be, and the hardness gradually decroases
up the shank, Do not harden the head end
of a punch, it damages the striking face of
the hammer Finally, even if it is ternpting
to use the first punch which is handy,
resist it and have o selection, so that  [g&
there is one for each job, 1‘

Quick tip

Circle to internal square ratio
Want 1o know the depth of cut to
machine b square on & round shaft
where the diagonal of the square is

the diameter of the circla? Multiply
the madiug by 0,707, subtract the result
from the radius, snd that is the depth
of cut

W. J. Vaughans

5: Machining the taper on the squara file, note the holding method with a bush and the

improvised double centre.
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ACCURATE DIVISION WITH

SIMPLE TOOLS

H .S. Harvey suggests a method for making division plates, not the

simplest, but, with only a little care, proba
reading, if only as food for thought.

accurate. It is wo

here are occasions when an accurate
I methad of division is needed, at

which time the following scheme will
produce accuracy of a few seconds of arc,
using no more complicated measuring gear
than a steel rula and feeler gauges. It uses
standard ball bearings confinad in a circular
recess,

Referring to the diagram, showing a
small number of large diameter balls, the
trigonometry is simple. Assume 113
divisions are required and 1/8in. balls are
available,

r = 0,1258+2 = 0.0625

A = 36042 % 113) = 1.5929 alc.
H =0.0625+:5in A = 2.2483 etc.
R = 22483 + 0.0625 = 2.3108 ate.
Dia, = 46217 sz,

From this, a recess having an outer
diameter of 4.6217in. should contain 113
balls 0.125in. diamater,

Mount on the faceplate a piece of plae
(mote two pleces neaded), turn a recess,
between % and % of the ball diamater,
deep, in this case, between T64in. and
5/64in, Open out the recess until it is
slightly smaller than 4.6217in. to the
nearest Wain, (i.e. 4 Mesin,), using the rube

Now the messy bit, clean away all swarf,
apply a good smear of stiff grease and stick
the balls into the recess, you should gat 112
in position. Measure the gap between the
last two balls, with feeler gauges. Whatever
the distance, take it away from the ball
diameter and, using the cross slide
gradustions, open out the diameter of the
recess by Y of the result, Try the grease
trick again. In theoary the recass should ba
opaned out by nearly 15 of the ball minus
gap dimeansion, but it is better to be on the
safe side. The aim is to get the balis a snug
fit around the recess. If accurate measuring
tools are available, aim for a diameter
about 0.0005in. smaller than theoratical,
While the plate is in pasition, bare out the
central datum hole, to the size of your
choice. Repeat with the other plate. When
the recess is carrect the last ball should just
click in with very light pressure.

Next turn two discs with bevelled edges
as shown, wirn the bevelled odge so that
the top face is level with the top of the main
disc. Bore a central hole slightly bigger
than the datum hole. Drill and tap for four
or six equally spaced securing scraws.

Now clean up and fit the balls in place,
and lightly clamp with the bavelled disc. If
the two rings of balls are brought together
it will be found that they index and remain
concentric in a very positive fashion, It is
possible to turn a circular groove for the
balls, but it would need accurate

March/April "95°

means of measurament,

With very little prassure from the
bevelled disc the balls will stand a {air
amount of torque. However, to secure them
in a more positive fashion, one could try
application of one of the penetration
adhesives, such as Loctite 6801 or
aquivalent, or even a small amount of soft
solder, provided it is kept clear contact
faces of the balls .

The plates can be used direct, or to
produce more conventional plates. When
requiring a small number of divisions, the
diameters may be too small for

bly amongst the most

convenience. In these cases, just multiply
the number of divisions by two or three or
more, to get a more reasonable size of ring,
| once made a pair of these plates using
a dense plywood, about 10in. dia. with %in.
dia. balls, When checked, the angular error
was less than 10 seconds. The idea came to
me after looking at a Newall Jig borer,
which used a series of rollers as the linear
reference, (It is worth considering that with
a sultable detent, perhaps a fork to go
betwaen adjacent balls, a single plate may
prove satisfactory for some }é

applications. - Ed.)

A= 360/ 2N
H= r/SINA
R == H+r
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A DRAWER FOR A
LATHE CABINET

Lack of space in the workshop,
and making best use of what is
available, is a problem for
many. Sid Reid suggests adding
a drawer to the Myford lathe
cabinet in @ position which is
otherwise wasted space.

aving purchased a good quality
H Mytard 78 Lathe, | dacidad a

medification 1o the cabinet was
nacessary Lo enable me to it a drawaer, for
cutters, dead cantras, etc, Chacking that
what | had in ming was possible, | then
removed the Myford Label, and later re-
sited it centrally to the right of the drawer
Not wishing to weaken any main structural
work, examination revealed strengtheners
congisting of two, 2 x Hin. steel plates
inside at the tap either side of the main
opening. positioned as shown shaded on
the drawing. | marked out the aperure,
and hxing holes for the runners, which
wara drilled ¥ein, Next, the Win. stop, and
double start holes for tha Monodex metal

ramowing tool were drilled. Although tha
cabinat is quite robust, the Monodex scon
cut through the 16swg matal. Only the
stitched lings, two horizomal, and centre
vartical, are cut, The idea being to bend the
tongues, o formed, inwards, to support
the drawer runners. Photo's 1 & 2.

I thought it prudent to G clamp mild
steel flats each side, prior to bending.
Photo 3. The bending I& easy, and can be
started with firm hand pressure, watch the
sharp edges, use a rag. Finally the use of @
block of hardwood and a reasonable
hammar, make & naat job. Claan up the
reugh edges with a file,

The drawer is simplicity itself,
constructed as shown, in the drawing,
glesd snd pinned, with a Yin. x 3 ply base,
and a 13 x 3 1/2in. front panel with mitred
edges. The wood was %in. thick oak from
an old chest of drawers. The missus was
out, so | cut & bit off the end of her cutlery
tray to make it fit, and this sectioned it off
for my tools. Photo 4. The runners cost £2
per set, and were purchased from MF.,
other runners are availlable for boltom
fixing at £3 per set, and have the advantage
that the drawer can be lifted out if required.

The drawer does tand to collact swarf if,
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like me, you forgel o close il, an old
vacuum cleaner soon clears it out,
£0 i1 n¢ trouble. The inner runner is
bolted 1o the maetal tongue with 4BA
screws and nuts, countarsunk, or flat
head, to clear the plastic ball beaning
spacers. The outer runner needs an
additional fixing drilled 4in. from the
backstop, which with the axisting
M4 tapped hole at 9 "2in. gives
adequate support. These holes can
be drilled =/32in., watch the head
room in the runners, i.e.
countersunk, or flat head through

the outer runner, and square nutied
inside the drawer. | topped my
channels with timber strips glued
and pinned to the sides, they
support the drawer whilst fixing,
and improve the looks. Photo §,
The handle is o leftover over from a
bedroom suite,

The Myford label is replaced, give
the tapping screw almost clearance
holes, or with 16G metal they will
twist in hall.

Finally, may | say its use, has
mone than repaid the effort (about
4hrsl 1o complete, and | was kidding
about the tray, it probably came
from the local Grot shop. | hope you
find this quickie, as easy, and |
rewarding, as | did. 9
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s part of its work, the society adapts, designs and makes devices o halp
A disabled people usa a camera. This can involve anything from a special
wheelchair support for & camera 1o a soft 1ouch switch for use by people
with little power to their hands. Volunteers are now being sought to help produce
individual pants or even undernake complate projects from plans supplied. “We
want 1o bulld up a network of volunteers throughout the country with basic
anginearing skilis who can be called upon as and when the need arises™ explains
George Saunders, The D.P.S. comminee member responsible for adaptations.
“Depending on thair lavel of expertise and how much work they are prepared to
undartaka, wa might ask theam to produce somaething as basic as cable relpase
attachments 1o more challenging projects such as an adaptation to allow use of a
camera with the left hand only®
One of the most common problems encountarad by the Disabled Photographers’
Sociaty is that of a normally right-handed parson who has an iliness which
prevents them using their nght hand. The best type of camera in this case is a
. lightweight compact camara with full auto-focus, auto-exposure and auto-wind
\ facilities.
L Creative possibilities sre mcreased if the camera is fitted with a power zoom
~ control. Konica, sponsors of the DPS, produce a range of cameras including the Big
Mini zoom which answers all of these requirements. Some of the commercial
adaptations for left handed use, however, are not vary satisfactory and, in any case,
do not allow for zoom operation
Anyone willing to offer their services to the Disabled Photographers' Society
should write to the DPS at PO Box 130 Richmond, Surrey, TW10 6X0Q. Altermnatively,
they can leave a telephone message with the charity’s PR Consultancy, F
Judith Patten Publlic Relstions on 0181-547-1566, !o




This arficle seeks to explain to
the uninitiated the principle of
using change wheer::l and
suggests methods for
overcoming the problem of
missing wheels, especlully a
problem when pu

older machines. It ulso mducles
a change wheel chart which
has been established with the
aim of making sefting up the
gear frain as easy as is
possible. This chart is worthy
of consideration by anyone
who does not have a screw
cutting gearbox.

he most frequent request ta MLEW.
I is for help relating to second hand

machines which are no longer in
production, and are for manuals, sources
of spares, frequently change wheals.
Howaever, the latters frequantly lead one to
believe that the principles of the gear train
are not fully understood

Most gear chains for screw cutting will
commenca at the lathe mandrel, albeit via
the tumbler reverse in many cases, and
finish at the leadscrew. It should be
obvious therefore, that, for a given TPI
(threads per inch) being cut, the gear ratio
will depend anly on the pitch of the
leadscraw, the make of lathe being
irrelavant, Having a changs whaeel chart for
the specific lathe is therefore far from
gssential,

Most lathas are supplied with change
wheels in increments of 5 teath. While
others may use increments of 4 teeth,
these are very much in the minority. Thay
may have two gears of one or mora sizes,
also one or two odd men aut, typically
gears with 21 and 38 teeth.

To achieve a precise metric thread on
an Imperial lathe a gear with 127 testh is
required. This would normally be toa large,
but the admirable suggestion by Tony
Skinner in issue 24, Scribe a Line page 67,
is well warth considening, Lathe suppliers
will list, and maybe supply as standard, a
smaller gear. typically 21 teeth. which will
permit metric threads 10 be cut sufficiently
eccurate for most purposes, though not
precise. This article refers to lmperial
threads, but the pninciples will equally
apply to & lathe with 8 metric leadscrew.

We must first endeavour 1o understand
what i being achieved by the gear train. If
we consider a lathe with an 8TPI leadscrew,
then for 8 turns of the leadscrew {one inch
travel of the saddle) tha lathe mandrel
must rotate a number of times equal to the
TPt of the thread being cut. Therefore,
whaen cutting say an 18TPI thread, B: 18 is
the ratio of the gear train required.

What are the requirements for a
suitable gear chain? First and foremost, it
must mathematically give the required
result. Let us consider the most simple
example, that is cutting a thread equal in
pitch to that of the leadscraw, obviously
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CHANGE WHEELS
AND SCREWCUTTING

requiring a ratio of 1: 1 between lathe
mandrel and leadscrew,

Now there are two reasons why this
cannot be accomplished with just a pair of
identical wheels, First, the distance
between mandrel and leadscrew is fixed,
and will likely create a situation where the
distance can only be spanned using gears
cut with @ non standard DP. Secondly, the
gears would be large and, as a result,
economically out of the question. The
answar is 10 use an idler, or idlers. The
principle of an idler is that they are placed
between two gears in a train and in no way
affect the overall ratio. It can therefore have
any number of teeth that the space
available dictates, Also the three spindles
{mandrel, idler, leadscrew) do not have to
be in line, so the system can easily
sccommodate standard diametaers.

A typical example would be to fit a 20
tooth gear on both the lathe mandrel and
leadscrew, or any other pair of identical
gaars, with a suitable idler, or idlers. This
requiras two wheels of the same size being
available, not always the case, One list
suggests a gear train for this condition of
60 an the mandrel driving a 40 tooth gear.
The 40 tooth gear is coupled an the same
spindle to a 50 tooth gear which drives a 756

tooth gear on the lead screw. This gives a
1.5 : 1 ratio on one pair, and a 1: 1.6 on the
ather, combining to give the required ratio
of 1:1. At this point the first impartant
point has been simply illustrated, that is,
there is frequently more than one
arrangement which will give the required
result, in fact on the simpler TPl numbers,
many.

While a gear train is mathematically
correct it will be dependent on gears being
available and, equally important in some
cases, a mechanical restriction which will
be covered latter, f therefore you are
missing a gear, or gears, this may not
prevent a given TPl being cut. If you want
to be prepared in advance, go through
your change wheel chart and see what
cannot be accomplished and consider
alternatives. If you do not have the chart
for your lathe then look at the chart in the
M.E.W. Data Book for the pitch of your
leadscraw.

As mantioned, there are mechanical
considerations which must be met, even if
the chosen gear sequence is
mathematically correct. The main
consideration is probably not immediataly
abvious but is none the less absolutely
vital. Considering sketch 1A it will be
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obwvious that for the required clearance
between B and E to be present, the sum of
the radii of gears C and D must be greater
than that of B and E. This more easily
considered in terms of number of teeth
rather than gear dimensions, thatis, C + D
must be greater than B + E.

The other mechanical consideration will
only apply if a new set of gears are being
made or purchased, and should be much
more obvious. Some readers may overlook
the fact that if a complete set of gears is
being obtained, maiching these, DP, bore,
width ete., to those originally supplied with
the machine Is far from essential. In any
case DP, bore, width etc., may not be
known. The gears must of course be of a
suitable size within limits. Toeo small is not
such a serious problem as additional idlers
can be included. A little large may ba
accaptable if you are prepared to run
without the safety guard fitted, but any
larger and there will not be sufficient room
between mandrel and leadscrew. Just one
factor may add a slight complication to this
statament, and this is the tumbler reverse.
If such a device was part of the original
machine then, as it is a flixture, it is
probable that it is still in place, even if the
remaining gears have been lost along the
way. If gears of a differing DP are being
fitted, those on the tumblar will also need
changing . This will probably require the
gear centres to be changed and it may be
easier to make the whole assembly from
scratch.

It is a fact that tha load placed on the
gears is relatively low and, a smaller, rather
than larger gear will centainly suffice for the
degree of use likely in the home workshop,
If therefore you have a lathe with none, or
only a few change wheels, investigate the
possibility of purchasing a set available for
a modemn lathe of similar, or smaller, size.
Some adaptation may be necessary such
as opening up the bores, reducing the
width, or even fiting bushes to reduce
their bores. When considering the
complications of thread cutting, anyone
intending to carry out this task should have
no problem with such simple
maodifications.

For the lathe owner who has most
gears, but still finds that a thread to be cut
cannot be achieved, either by the listed
gear train or any other alternative, all is not
lost. The first action will be to determine
the DP of the gears available. This can be
caleulated by measuring the outside
diameter of a gear and calculating this
from the formula;

DP = (number of teeth + 2):outside
diameater,

Armed with this value one can enquire
regarding those available for modern
lathes, or contact any of the well known
gear makers. There is also the question of
pressura angle which ideally should be
considerad, This is beyond the scope of
this article, but the article in this issue by

Don Unwin should help. It is probable that -

with the limited duty and a generous
clearance the matter could be ignared. |
would purchase a single gear for a trial,
before buying a number to make up o sel.
Amn alternative would be to make one’s
own,
A paint to take note of when
censidering making one’s own change
wheal [s the ralatively light duty imposed
on the gear. Consiclering this in more
detail, there ara three main aspects:-
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1) Very limited use likely in the average
hame waorkshop,

Z2) Only slow speeds will be used when
screwculting, Howavaer, if the gear train is
sel up 1o give fine feeds this may not be
tha case.

31 Can tolarate a generous clearance
between gears.

All these points to being able to get by
with a gear that would not be acceptable in
more arduous conditions,

The most likely deterrent will be the
expense of a gear cutter or the
complications of making s cutter to the
mathods detailod by Don Unwin in the
Aug/Sept 81 and Oct/Nov 91 issues of
M.E.W. This is understandable. Howewver,
with a little care, and an existing gear
having a similar number of teeth to use as
a template, it should be possible to make a
single tooth cutter adequate for the task. |
had intendad 1o go into the process, but an
article has been received detailing this
approach and is published elsewhere in
this issue.

Idlers and left hand threads

It was mentioned aarlier that the size of
an idler chosen was not that important,
provided it could be fitted in the space
available. Idlers cause a reversal of rotation
when compared to a similar gear train
without idler. This reversal will be of no
consequence if the lathe is fited with a
tumbler reverse as this can be set to
achieve the left/nght hand thread as
required. If, on the other hand, no tumbler
reverse is present, thought must be given
a5 to whother the correct hand of thread
will be achieved. If not. then either an
attermpt to leave out the idler being
considered must be made, alternatively, a
second idler fitted to cause an additional

reversal. If spoce for additional idlers is
likely to be a problem then the suggestion
made by Joe Briffa in issue 20 page 54 is
worth considaering,

Formula

The simpler values, say 16 TPl on a
lathe with an 8 TPI leadscrew, are unlikely
to have one reaching for the calculator.
Howaver, for more complex numbers, the
following formula will enable a conclusion
to be reached with cernainty, The formula
for calculating the arrived at thread pitch
with the arrangement In sketch 1A is:

Leadscraw TPl x B/A x D/C x F/E = TPI
being cut

In the example
4 x B0/20 x 50/40 x T0/25 = 42

This bacomes, for sketch 1B,

Leadscraw TP x B/A x F/C = TPl being
cut

And for sketeh 1C,
Leadscrew TPl x F/A « TPl being cut

Any idlers fitted to make the set-up
mechanically possible do not affect the
result, and do not therefore appear in the
calculations.

If you have change wheels in
incremants of 4 teeth and a chart for
increments of 5 teeth, make the following
mathematical adjustment. Reduce each
quoted gearwheel in the chart by a factor
of 4/5. Typically, that is, 35 teeth becomas
35 x 4/B « 28, similarly 55 becomaes 44, 76
becomes 60, and so on.
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Setting up change wheels

| anticipate that the work involved in
setting up a gear train & considered by
most readers to be rather a chore.
Positioned as it is at the side of the lathe
and with limited access in many
workshops due to their small size, this is
understandable. The major problem is that
of setting up the gear centres by means of
the adjustable spindles and quadrant.

Published as a postscript to this article
iz an excelient screw cutting chart by R W,
Gillings. This has been established to
considerably limit the need for altering the
positions of the gear spindles (st and 2nd
studs), In fact 14 TPl values (8, 9, 10, 11, 12,
14, 16, 18, 19, 20, 24, 26, 28, 30) can
amazingly be achieved by only swinging
the quadrant to adjust the centre distance
betwean lathe mandral and first spindie,
This though is not the full story as seven
additional fine feeds, up 10 455 TPI, can be
achieved, agan using the same spaindlo
centres as those for the scraw gutting
pitches. Nat anly is this an excellent idea, it
also serves to indicate the potential for
alternative combinations over those
frequently putdished, either in the lathe
manual or elsewhaera in text books.

Thread indicator

Another mathematical consideration
which often causes confusion is in the use
of tha thread dial indicator, again it will
help to understand the principles involved.

If you have one of the smaller lathes
with a solid nut mating onto the leadscrew
a thread dial indicator will not be fitted and
the foliowing will not be a consideration.
The lathe will be less convenient to use
when screw culting. The problem slems
fram the split nut which, when open,
permits the saddle to be moved rapidly
along the length of the lathe bed. In the
case of cutting threads, this parmits the
culting tool to be easily raturned to the
start after making a pass along the length
of the thread. However, if the nut is not
closed onto the leadscrew in the correct
paosition the cutting tool will not align with
tha part cut thread when the next cut is
attempted. Two simple examples best
illustrate this.

First consider a thread being cut having
a TPl of 8 and on a lathe with an 8 TP
ldadscraw, With the lathe mandrel and
leadscraw running at identical speeds it
will be obvious that the half nut can be
closed at any point while still ensuring that
the tool aligns with the already part cut
thread. If we now consider a 12 TP1 thread
being cut, then the mandrel will be making
12 turns while the leadscrew makas 8. In
this easa only avery athar positian on tha
laadscraw will produce a satisfactory
result. That is to say that the second
position on the leadscrew will line up with
the third turn on the thread being cut, and
50 on. This can probably best be
undarstood by looking at sketch 2.

From this, it can be seen that,
depending on the number of threads being
cut, only at specific places along tha
leadscraw will the tool line up with the part
complete thread. It is for this reason that
the thread indicmor is required. Typically,
for an 8TPI leadscrew, tha indicator will
have: & 16 tooth gear in mesh with the
leadscrew and will make one full turn for
16 revs of the leadserew. This cormesponds
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with a 2in. length of thread, and as the
indicator is likely to be calibrated with four
main divisions each division relates 1o 4
turns of the leadscrew or %in. length of
thread. Half divisions may also be present.

The limiting factor for use of the thread
indicator is whether or not at any paint
along a 2in. length of thread a whole
number of turns of the thread being cut
corresponds to a whole number of turns of
tha leadscraw and that this sequence is
repeated for each 2in. length of the
laadserew. Referance to sketeh 2 should
make the situation relatively easy 1o
understand.

The following is however a
simplification of the situation on the basis
of being easier to reamember, why not
make a note of this and keep it handy in the
workshop. For even numbers angage at
any of the numbered divisions. For odd
numMbers engage at any two opposing
numbers and for a piteh having a half
number, say 9 % TPl engage only at the
same position, For more complex pitches,
Say cutting metric threads on a lathe with
an Imperial leadscrew, it is genorally stated
that the half nut cannot be disengaged and
is probably the best poalicy to adopt.
Howewer, with careful organisation, it is
possible to disengage the half nut even in
these cireumstances, See the letter from
Arch Gibsan in Seribe a Line, of thig issue,
for axplanation of the method.

Easy to achieve gear changes

This axcellent screw cutting chart has
been provided by R. W. Gillings and is for
us@ with an 8 TPI leadscrew. The following
change wheals are required, 20, 20, 30, 38,
40, 40, 45, 50, 55, 60, 65, 70, 76. For the fine
feeds a 25 tooth gear is also required, as is

™ Mancdrel
Screw

1stStud

a #nzcluster for the finest feed. Two 21
teath gears can be used which will further
simplify setting up 22TP1.

The only adjustment required for 21 of
the gear trains listed is that between the
mandrel driver and the driven gear on the
first stud. This is effected by swinging the
quadrant, The exceptions are. The 32 and
40 TPl which require the first stud to be
moved and the quadrant swung, but see
note 3. The 22, 48 and 60 TP trains require
both studs to be moved and the quadrant
swung. but sag note 2.

All the slow feed set-ups are double
compound traing but fit on the studs as
positioned for the 21 gear trains above,

To change from any one of the 21 trains
to a slow feed requires only the
replacement of the wheels and the
guadrant swung to suit.

Note 1. 19TPI

The 38 tooth gear mashes rather loosaly
with the 55 tooth wheel at the standard
stud spacing but is satisfactory in practice.

Note 2. 22TP1 alternative train.

If two 21 tooth gears are available,
normally used for metric screwcutting,
these can be meshed with the 75 tooth
wheel ot the standard spacing providing
the original 20 - 75 - 20 train was fairly
slack. Full train becomes 20 - 55:27 - 75 -
21, 1t a third 20 tooth wheel was obtained it
could be the mechanically more correct
train of 20 - §6:20 - 75 - 20,

Note 3. 40TPI alternative train.

Using the 12 tooth gear of a 2512 slow
feed cluster, and meshing this with a 80
tooth gear on the first stud produces the
full 5:1 ratio, thug aliminating the need for
the second reduction stage, The full train
becomes 12 - 60:40 - 55 - 40 and fits |
the standard stud spacing. E

Commaents

2ndStud Lead

8 40 40:20 75 20

8 40 45:20 75 20

0 40 50:20 75 20

" 40 56:20 76 20

12 40 60:20 75 20

14 40 70:20 15 20

16 30 60:40 56 40

18 20 4540 56 40

19 20 50:40 65 38 Note 1

20 20 50:40 55 40

22 20 55:40 60 40 Both studs moved.
Note 2

24 20 60:40 55 40

26 20 B65:40 55 40

28 20 70:40 55 40

30 20 T75:40 65 40

32 20 40:20 55 40 15t stud only
moved,

40 20 50:20 55 40 1st stud only
moved. Note 3

48 20 60:20 70 40 Both studs moved.

60 20 7920 70 40 Hoth studs mowved,

Slow Faeds

168 20 a40:25 70:20 75

189 20 4525 710:20 75

210 20 50:25 T0:20 75

3 20 56:25 70:20 75

Vi-Yi 20 60:25 J0:20 75

273 20 6525 T70:20 75

4565 12 66:25 70:20 75

: indicates wheels keyed together.
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VARIABLE FREQUENCY DRIVES...UNLEASH
YOUR MACHINES FULL POTENTIAL!

Single to three phase operation up to 3HP
Infinitely variable speed control
Increased machine performance
Computer control possible

More versatile than a 'Phase Converter!'

How many speeds does your machine have? By simple
replacement of existing motor with 3 phase motor and
inverter you get smooth stepless speed control to match _
your machine needs. Many operations for example screw - :
cutting, boring or cutling to a shoulder can be handled more B
confidently by fingertip control of speed. E I

Constant torque output from 3 phase induction motors with
lower initial cost, lower vibration and torque ripple than the
single phase alternative.

Drives and motors in stock now to suit most lathes/milling machines.
Why not phone for friendly advice from the UK's leading variable speed
specialists and supplier to industry?

Available from: NEWTON TESLA (ELECTRIC DRIVES) LTD f
UNIT G18, WARRINGTON BUSINESS PARK WARRINGTON, CHESHIRE WA2 8TX. 8
TEL: 0925 444773 OR FAX: 0925 444773 ¥

DATA FILING

With this issue we have pleasure in presenting a further
eight pages of Model Engineer's Workshop Data Book
information for you 1o collect and keep in the handsome A5
ring-binder which has been specially designed to accompany
the offer,

Just the thing for handy reference in the home workshop,
the pages are printed on quality card for extra durability and
the bindar will store several hundred sheets as the collection
bulilds up over the years ahead.

All you have to do is carefully remove the card section
from the magazine, slice into individual pages, punch for the
binder rings and file the pages safely away in their correct
sequence in the binder,

———— S — — — —
Model Engineers” Workvhop Dete Book Rinder Ordes Form
I PLEASE COMPLETE IN BLOCK CAPITALS
Yoa! | would like Model Engineers’ Liitle Black book/s (Data Book
Binder) ol £4 pcach, incuding p&p UK. only, Oversoas upon reguist
| enclose my chequa™.O £ made payable 10 Noxus
l Special Interests Lid or please debit my Access/Visa

S O O

Signature L S — Expery Today's Date

MName

-

We'll be presenting more pages with sach future issue of
MEW an a wida range of essential reference. covering topics
as diverse as conversion tables to electrical data, tapping and
thread specifications to drill speeds and sizes. In fact, all the
Information you need at your lingertips, both on a regular
basis and more occasionally. This way the usafulnass of your
MEW Data Book will grow continually as the months go by.

To obitain your MEW Data Book binder, simply fill in the

form on the laft and post with remiftance to Model

Engineers’ Workshop, Nexus Special Inferests Lid,,

Neaxus House, Boundary Way, Hemel Hempstead,

Hens, HP2 75T,

We'll despatch your binder within 28 days.

Post Code




GEARING AND
GEARWHEELS

Don Unwin describes the
development of gearing, and
whilst mainly historical, there is
mucl'l' Il;d\nicol data which is
equally relevant to today’s
methods

en you have been cutting that
gearwhee!l with umpteen teeth
have you aver wonderad where

the bright idea originated?
The first reforence tlo gear wheels occurs
in the oldest known engineering textbook
Mechanika written by Aristotle or his pupil
Straton, of both, about 3508C; hare there is
mention of a train of three gearwheels and
that each wheel turns in the opposite
direction to the adjacent wheel. We do not
know if these were cogwheels or only
friction drive,
Twuo later mechanicians, Hers of
Alpxandria (Heron in Greek) and the
Roman angineer Pollio Vitruvius write of
an early Greak mechanician Clesibius of
Alexandria 300-250BC who ig reputed to
have made a water clock in which there
was a pair of contrate gears, almost
certainly with peg testh, Hero, who
fiourished around the 1st century AD was a
mechanician respansible for many clever
inventions and whose writings included
Mechanica which includes references to
the screw into which a cogwheel engaged
our worm and wheel, He deals with the
mathematics of these, the pitch of the
thread, the profile of the groove and the
mechanical advantage that can be
obtained.

In another manuscript entitied Dioptra
which discusses surveying he describes a

(2]

LR AT

¥ B
P

v

7
Fi s

©

Fig. 2. Vitruvian Corn Mill. 308C.

theadolite which has two worms and
wheals, Fig. 1; also a distance measurer
which had rotating pointers driven by
worms and wheels from a chariot wheel, a
vary early version of our present day

‘Waywiser,

Hero cut his threads and worms by
wrapping a wedge shaped piece of paper
{or was it papyrus?) round the rod, marking
the helix and cutting the groove by hand
tools.

Vitruvius the Roman engineer/survayor
wrote his treatise De Architectura
sometime around 30BC, covering
architecture, bullding and water
engineering in the broadest terms. One
subject baing the water driven corn mill.
The primitive inefficient Greek or Norse
mills of the time had a vertical shaft with
the wheel at the bottorm and the stone at
the top. Vetruvius improved the efficiency
by putting hig shaft harizontal with the

Fig. 1. Hero's Dioptra. 1st century AD.
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Fig. 3. Disgram of Lantern Pinion.

Fig. 4. Miliwrights. Pynes “Microcosm ™
1803.
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Mill made open that the
le Engin may appeare

Fig. 6. Gear with inserted teeth, showing a cast socket,
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Fig. 7. Diagram of Madieaval Gear Tooth.

whesl paddles dipping into the water: I.e.
an undershot water wheel. To convert the
motion of this to the vertical shaft with the
grinding stones at the top he describes a
night angle gear drive. As he says that tha
horizontal shaft has a ‘toothed disk which
engages with a larger one, toothed in a8
similar way', Fig. 2, It can be implied that
he had not envisaged the lantern gear at
that time, although a discovery of a Roman
wood and iron lantern pinion in a mill in
Germany suggests that he did so later. A
lantern gear or pinion consists of two disks
on the shaft with a ring of rads or "trundles’
between them, Fig. 3. The Vitruvian mill
became almost universal, but it is odd that
he talks of a reduction whereas most mills
used a step up ratio of 2:1 and 5:1. The
wood peg and lantern pinion gearing was
used almost without change for power
transmission until the 19th century as we
can see from W.H.Pynes little sketch drawn
in 1802 showing a millwright at work, Fig.
4, although wooden wheals with mortised
in shaped wood teeth ware being adopted
from the 1600s, Fig. 5.

First cast iron gearwheel

In 1709 Abraham Darby produced ¢oke
smelted iron which produced castings of
much better quality than the charcoal
smalted iron. But the process was not
adoptad by othare until the 1750¢ when
John Smeaton at the Carron lronworks,
one of the first users, began the change in
power transmission by making the first
cast iron gearwhesl in 1754,

When John Rennie designed and buikt
the renowned Albert Mill in 1754 he used
cast iron for transmitting the power from
the two Boulton and Walt steam engines.
These were not complately successful as
the imperfectly pitched and profiled gears
made a dreadful noise and rapidly wore
themselves out. The result was a
successiul compromise, one wheel having
cast teath and the mating wheel cast with
sockets into which were wedged teeth
made of a hard wood, Fig. 6. The teeth
were profiled according to the ideas of the
foundry or millwright, but as we shall see
later the mathematician was coming o the
assistance of the enginear,

Arabic instrument makers wara making
pearad astrolabes by tha 11th century, all
surviving examples having triangular téeth
with an angle of about 60 degrees. The
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teeth in 1680, Camus in 1735 and Thiout in
1741, both of France, investigated further,
Although instrument making and
clockmaking advanced in accuracy, the
clockmakers concentrated more on
pitching than on tooth profiles. Howeaver
this work had practically no affect on
millwrighting and anginearing until the
18th century.

Help for enginears began with a
translation in 1806 by John Hawking of the
1766 work of the French mathematician
Charles Camus, then a description of his
mill gearing by Robert Buchanan in 1808
and sorme work by a Cambridge
mathematician Robert Willis in 1837 and
1841,
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Fig. 9. Involute Tooth showing contact line,

remarkable planetarium constructed by
Giovanni de Dondi in 1342 (my replica
described in Madal Engineer B Fab 1987)
had teeth of this form. The mechanical
clock had appeared only about 60 years
bafore and, unlike the Dondi planetarium,
were crude machanisms made of iron by
skilled blacksmiths. Lantern pinions were
driven by iron gearwhaals with short rather
narraw slightly tapered teeth and slightly
rounded tops, Fig.7. These were stepped
out with dividers, marked with a centre
punch, cut with a hacksaw or chisel and
filed to shape.

The earliest examples surviving are at
Salisbury Cathedral, 1385, the Wells
Cathedral clock now in the Science
Museum, 1395 and the Rye church clock.
All were made by the same craftsman as
the tooth marking centre punch marks
waora all made with the same punch.

Domestic clocks

By the 15th cantury smaller clocks were
appearing. first of iron then with some
brass. As in large clocks the gear teeth
were stepped out and filad and meshed
with lantern pinions, Many different tooth
shapes were used depending on the
clockmakers ideas, often parallel slots with
rounded tops. Eventually dividing engines
and filing guides were devised to assist
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with gear cutting. The lantern pinion
continued to be used but was being
gradually replaced by the solid cut tooth
pinion from 1500. Clocks were very poor
time keepers so the need 1o reduce friction
did not concern the clockmaker until 1657
when Christiaan Huygens invented the
pendulum which enabled clock tima
keaping to be improved ten fold, This
encouraged more precise gears. Dr. Robert
Hooke probably replaced the scriber and
file of the gear dividing engine by a
rotating cutter although it was slow to be
adopted. Nicholas of Cusa had studied the
cycloidal curve as long ago as 1451 and the
epicycloid was discovered in 1525 by
Albrecht Durer. De la Hire in France wrote
the first mathematical treatise on gear
design in 1694, in it he concluded that the
involute was the most satisfactory profile
but it was not until the end of the 18th
century that it cama into general usa.

Very briefly the epicycloidal curve is a
cycloidal curve traced out by a pointon a
circle when that circle rolls without slipping
on tha circumferance of a second circle. If
the circle rolls inside the second circle the
curve s a hypocycloid, The involute is the
curve traced out by the end of an
imaginary piece of string as it unwinds
from a circle, Roemer and Huygens in 1674
and 1675 first showed the advantages of
the epicycloid tooth farm for clock teath
and Huygens investigated crown wheel

Fig. 17, Diagram of Helical Gear
Tooth Angle.

12]

Fig. 12. Diagram of Herring-bone

Gear.

Maodel Enginears’' Workshop




|

NN

Y47

Fig. 13. Diagram of spiral gears

and hence vibration and wear. The
abjective of the tooth profile is to achieve
uniform angular velocity, or minimum
turning error as closely as possible. This
has 1o be consistent with minimum friction,
hence wear, tooth strength, the forces
tending to separate the wheels, the
avoidance of tip imerference and
minimising the effects of manufacturing
imparfections. For more information on
gear theory, the excellent book by
W.0.Davis Gears for Small Mechanisms
cannot be bettered, Provided a pair of
cycloidal gears are at the correct cantre
distance there is no force tending to
separate them, Fig. 8.

In the involute case the accuracy of the
cantre distanca has lase affact on tha
turning error but there is a separating force
equal to the transmitted force multiplied by
the tangent of the pressure angle, Fig.9. It
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Fig, 14, Diagram of Bevel Gears showing conical tooth form.

Rule of thumb

Hawkins in the 1830s had enquired into
the currant workshop mathods of
producing gears. The results were
interesting: several used “rule of thumb’ or
left it to the workman, others used vanous
mathods of setting out with dividers,
mostly wrongly interpreting the
requirements. Some instrument or
clockmakers used their “eve’, others drew it
out correctly to a large scale to “guide the
shaping’ whilst for pinions the ‘bay leal’
shape was used by many. Willis had laid
down that the ‘describing circle® for a set of
cycloidal gears should be equal to the
radius of the smallest wheel, the standard
still used today whilst in the [840s
J.G.Bodmar, a Swiss anginear who had a
works in Manchester which made machine
tools including a gear cutting machine,
pioneered the wse of the "diamaetral’ system
of gear pitch measurameant. As most prime
movars rotated slowly and the drives from
them involved a step-up, the cycloidal
profile was adequate, but due 10 resistance
to tha involute profile tha epicycioidal tooth
algo persisted in the early 19th century in
step-down ratios where it was less
satisfactory,

If the 1eeth of a pair of gears are
parfectly formaed the motion of the wheals
should be constant, any variation in the
angular wvelocity introeducing variable forces
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was objection to this factor which delayed
the introduction of this tooth form by
British engineers until late in the

18th century.

In clock and watch gear trains the prime
mover, as in the earlier power sources, is
the slow maoving spring or waight barrel
having step-up ratios involving large gears
meshing with small pinions with few teath,
The involute is unsuitable for these and
cyclods or, more often, the ogival
approximation is used,

Howeaver, 1or powaer transmission the
involute is now universal with its stronger
tooth, interchangeability of gears of
different sizes and smaller effect on turning
@rror by centre distance variations. Both
cycloids and involutes can be st out
approximataly by circular arcs
odontographically by a method devised by
Georga B, Grant a 18th century American
enginaer, This being used for laying out
gear teeth from tha 18505 onwards. It is
described in Machinery’s Handbook. .

In 1864 the Brown and Sharpe Company
of America introduced their range of form
relieved gear cutters for 12 teath to rack
with involute profile using 8 cuttars, each
covering a limited range. See my articles in
M.E.W., October and Decembaer 1991, For
pinions of less than 12 teeth the profiles
ara madified to avoid undercutting by
generating the curve from a different base
circle. This has the effect of increasing the

pressure angle and hence the force tending
to force the wheels apart. They also made a
sal of cycloidal cutters needing 24 cuttars
to cover the same range.

Helical gears, Fig.10, in which the teeth
form part of a helix are often used for
powar lransmission whara quiet running
with minimum vibration is required, The
main advantage is that the action is
progressive from one tooth to the next. To
ensure this the helix angle should be guch
that the end of onea tooth is at least level
with the start of the next, Fig.11 (Line BA).
One disadvantage is that there is an axial
thrus! along the gear axis, ta overcame this
the harring-hone tooth can be adopted,
Fig.12.

Spiral gears are another typée of helical
gear and used where the two shafts-are not
parallel and tha axes do not intersect,
Fig.13. The profiles of bavel gears is
axactly ae for epur wheals except that the
pitch circles are conegs with sach apex at
the intersection of the two shaft axes and
the dimensions of the profile are
proportional to the distance from that
imersection, Fig. 14,

Hypoid bavels are of course a spacial
case in which the shaft axes do not
intersect. The meshing of crown whaals
can only be impaerfect as the tooth of the
gear has flanks tapered in from tha
circumfarence whilst those of the pinion
are parallel.

Enlarging on the past

It may be appropriate here to discuss
points about my articles which have arisen,
The radius of the curved flank of the
involute tooth approximation is given by
the sine of the pressure angle multiplied by
the pitch circle radius, so the smaller the
pitch circle the more curved is the flank
giving maximum tip clearance. Therefore
1o ensure adequate tip clearance each flank
radius must be calculated on the lowest
number of teath in each cutter range. This
is illustrated in the case of cutter No. 1, 135
to rack. The basic rack has straight flanks
which if meshed with a 135 1ooth gear cut
with a cutter of basic rack form, the upper
limit of the cutter range would clearly give
tip interference but by using a radius
caleulatad by the lower numbar of teath In
the range, 135, tip clearance is ensured,

Clock and watch makers often use the
ogival approximation of the epicycloid
taoth for the going or step-up traing, full
ogival is recommended for 6 or 7 teeth and
' ogival for 8 or more, BS 978 is another
epicycloidal approximation, designed
primarily for large production users,

The values given in Table 2 of the M.EW,
(Aug/Sept 81) anicle were worked out from
the W.0.Davis book in which he suggests
that the ¥ ogival is the best compromise,
However it has been pointed out 1o me by
a Mr. Clarke that an error occurred in
working out the angles given which rasults
in thin taeth. The angle which | have givan
as 180deg./N should be 260/x x S/N, which
i 1.99 x 114.6/N.

Therefore the bottom twao lines of Table
2 page 165 should read:-
NG678910111213
& 38.0 32.6 28.5 25.3 22.8 20.7 19.0 175
By now you will have finishad cutting your
gear wheel s0 we will bring this survey -
of the evolution of gearing to an end.

n



INTERNAL CHASERS

Alan Jeeves recycles old taps to
make internal chasers

ow handy screw thread chasers are,
H for finishing off threads which have

bean cut using B single point tool in
the lathe, Similarly, for slightly enlarging a
threaded hole, where a little extra
clearance is required, say for a stainless
steel screw And nut which are notorious for
‘picking up' and seizing together. Thread
chasers do tend to be expensive and, as
several different pliches will be required in
order to make a decent sot, a fair amount
of money can be involved.

Fortunately internal chasers can be
made by reworking damaged laps,
preferably HSS ones. Damaged taps are
one commaodity the world IS not short of. if
& chaser is to be made having a pitch of
1.75 mm. an M12 tap is found having aither
3 or 4 flutes which, of course, form the
cutting edges, Only one adge is required,
5o it is of no consequence if all but one are
damaged, no matter how badly. What is
proposed, is to remove (by offhand
grinding) the unwanted portion leaving
only one cutting edge, selected because it
is in the best condition. Fig. 1 should
illustrate this

A proprietary chaser is provided with a
tang, like file, onto which can be forced a
handle. Our chaser too will require a
handle but will not have a tang as such,
only & parallel shank. All that is neaded is
a piece of wood, aluminium, or whatewver,
drilled to be sliding fit aver the shank. The
two are simply super-glued together, This
done prior to grinding away the unwanted
metal as it provides a good grip while the
grindstone does its work.

When the surplus maternal has been
removed, that left should resemble a
thread chaser. The cutting edge is largely
backed off and all that is needed to sharpen
itis to grind, or stone, the flat surface at the
top which farms the cutting rake. Even if
the cutting adgo to be saved is chipped,
provided the damage is not in the centre, il
can be ground out, as the length over the
teath will have to be shortened to became
a practical cutting tool.

Having obscured the identification
marks, | always identify my chasers by
marking the number of threads per inch
and the thread form on the handle, either
by stamping. or on wooden handles,
painting and then varnishing the whole
handle. Thread chasers are simply
sharpened by grinding (or stoning) the top
face causing the tops of the threads 10
become sharp (fig. 2)

3z

If the tap was made from HSS its temper
will not have been affected by the grinding
away of the surplus material. Howevar, if
the tap was made from high carbon steal
the temper will almost certainly have been
drawn by the heat generated, as a result, it
will ba nacessary to anneal, re-harden and
temper it

Great care should be taken during the
grinding operation and standard safoty
precautions observed. That is 1o say,
aye protection should be wormn as well
as a face mask, Fingers should be kept
well away from the grindstone, and
constant awareness of the fact that the

job can get exceptionally hot should g
be borme in mind. °'|
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FIG.2 THE FINISHED CHASER
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TRADE COUNTER

Useful brushes

brushes, ¥, ¥4, %, and %in. diameters,

brushes could also be useful for other cleaning
jobs in the workshop. The smaller brushes would
no doubt clean out internal screw threads

The larger brush is a little small far the larger
tee slots, but will work if one side of the slotis
cleaned at a time. Surpnsingly, brushes of this
type have been available in the past, and maybe
also now, for use as hair brushes, albeit with
shorter plastic coverad handles. These can still be
bent as indicated above and at around 1in,
diameter will very effectively clean a large tee
slot at one pass,

Frost Auto Restoration Techniques Lid. are at,
Crawford Street, Rochdale, Lancs, OL16 SNU. Tel
0706 58619 Fax 0708 BE0338,

Frost Auto Restoration Techniques Lid. have introduced a set of brushes which they suggest 1o be an essential item when
rebuilding engines. They consider that the use of these brushes in cleaning tha various oilways etc. will do much to guard against
engine faillure. At only £5.99 + £1.50 p&p, this is a small price to pay for such a safequard. The set consists of four sturdy nylon

Of more interest to the majority of readers is their being used 1o clean out tea slots and other difficult to clean items. With the
handle bent at about 30 degrees close to the head, thay can be fully inserted into the siot and drawn along. This makes an excellent
job of ramoving the smialler particles of swarf, after having first removed the bulk with a scraper. The large one (5/8in.) is about right
for the size of slots on the small mill/drills (typically Hobbymat BFE&S) and the 7/16in, for the tee slots in a lathe cross slide, The

Converter runs three phase motors on single phase supply

Hobbyists buying secondhand machinery, only to discover that the three phase
motor cannot work on their single phase supply, have openod up a new markat for
ABB Industrial Systems.

Power Capacitors Ltd. in Birmingham is using ABB Industrial System’s ACS 200
frequency converter to convert 240V single phase current to 240V three phase.
Apart from hobbyists, sales are now reaching small businesses, operating a variety
of machinery from lathes and milling machines to irrigation pumps and multi-
molor sewing machines,

*Trying to keep abreast with technology, we found out about the ACS 200 from
ABB through ABB distributor STS in Coventry,” says Power Capacitors® Sales
Director, Peter Moss. "The ACS 200 gives you the option of single or three phase
input, while delivering three phase output. Apart from conversion, it has many
other features, including electronic vanation of speed, which is particularly useful
for precision metal work at low speed. The price of converters is such that itis a
cost-effective solution

Installation of three phase current in the workshop can set you back £1000 or
more. Alternatively, replacing the three-phase motor with a single phase motor can
prove impractical, as these motors often have insufficient torque for the application
and may not fit in the available space. For these reasons, converting single phase
current into three phase is an attractive solution and frequency converters are
proving to be a cost-effective technique.

The output of the ACS 200 is not dependent on the power supply, which can be
single phase or three phase. Output is always 240V three phase. The converter
controls the speed of a standard squirrel cage motor and operatas over a wide
power range at high efficiencies. This is achieved by converting the mains supply to
direct current {DC) and then inverting it to alternating current (AC) at a variable
fraquency and amplitude. The speed of the motor varies with frequency. The
frequency converter incorporates all necessary motor protection and control and
should be connected diractly to the motor terminals.

Features of the ACS 200 include motor start and stop, amergency stop, electronic
vanation of speed from réro to twice normal speed, forward/reverse, digital display
of motor speed and other functions. All functions are displayed and controlled on
the front panel, which is detachable and can be fitted to the machine it controls.

While machines with mechanical gearboxes can still use the facility of speed
vanation with tha convartar, for the purpose of motor cooling it is recommended
that the gearbox be used for major speed variations and the canverter for fina-
tuning.

ACS 200 frequency converters start under £200,

Full details are available from; Mr Peter Moss, Powar Capacitors Ltd., 30 Redfern
Road, Tyseley, Birmingham 811 28H. Tel: 021-7082811; Fax: 021-76540854,

Qur cover pleture on this issue depicts Anthony Porter, model engineer for over
30 yaears, converting single phase current to three phase for his [athe, using ABB
Industrial Systema® ACS 200 frequency converter. In addition, this gives him the
facility of electronic speed control, “The ACS 200 halps me to manufacture fine
details to small tolerances and it also saves time as | don't have to use tha lathe’s
gearbox to the same extent,” says Porter.
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Black-It review update

Inissue 22, page 57 we reported on
“Black-1t", the process for blackening staal
componants. To recap, two sets of
samples were produced, four parts in each,
One set were given one length of
treatment, while the othar wara given a
lenger time, supposedly giving a greater
level of pratection. The end result was 1o
give each sample a pleasing black finish.

The two sats wara re-grranged, this time
e@ach containing two with tha lower lavel
and two with the greater level of
treatment. Omne set was hung up in a
greenhouse, the atmosphere in here being
vary humid at timeas, No further action,
such as a coat of 0il, was taken to protect
the parts . The pans were frequently
fingered whonover | went into the groen
house.

The athér set were hung in an apen tép
jar. This having a few inches of water in
the bottom in which salt had bean
dissolved. The parts ware dipped into the
solution just once and then left hanging
above it, but still in the jar, This was also
placed in the greenhouse. Not surprisingly,
this test proved too much and within a
matter of a few weeks signs of rust were
vary awvident.

However, the other samplas, now
having bean in the areenhouse for over a
year, are still in good condition, Those
with the lesser treatmont showed just the
very slightest sign of rust,while those with
the longer treatment are aimost as naw.
Within the workshop, and with the
slightest film of oil, it would appear to be
able to withstand baing touchad by the
fingers, such as with machine handles and
the like, without any rusting whatsoever. it
is therefore a good methed of protection,
as wall ag itz banefit of improved
appearance,

Black-It is supplied by Pixel-Plus,
Nailstone, Nuneaton, Warks, CV13 0PZ. Tel
0530 262565,




BOXFORD LATHE

CRILL & TAP
{4220 UNF
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allows the dovies 1o be mounted with the
axis al right angles, or parallel, to the lathe
bed, prat any dssired angie. Photo 1
shows the attachment s6t up on the
Boxfard lathe.

Machinmg the casting (1)

1 do Not propose o go into graat detail over

tha machining of the casting. This was
dezcribad In a recent anicle (M EW.
No. 18], There are however TWo operations
which need taking inlo account;

al The amount removed from the base
should snzure the final verical haight, base
10 boss centre, to be 2 inches.

B} Tapping thia ¥ x 20 TP UNF thmad
should be done at this stage,

The hals should be slightly mord than
}2in. deep. Photo 2 shows the diilling
operation. Do not worry f the tapping Holg
breaks into the support web, which after
Al i only VBIn, thick, To ansure alignmeant
{right angles 1o base) of the tapped thread,
itis Dost 1o use the fop in the chuck of the
drilling machine pt the sime set-up as for
dril Illng_ rotulng 1ha chuck by hand.

Maclumng Ihn spigat (2]

Place a piice of free cutting MS 1.1/2in.
dia, x 2in. long, in tha lathe chuck and tum
tha sincdis. x 1/2in. long parc Make a
smiall recess to facilitats the lorming of the
172 % 20 UNF thread, The extemal diameter
in now tirned ta 1.375in. and the "/2in.

2 mmssm hole for 1/2 x 20
UNF thread. Tapping is done in the same
manner, :

3: Casting being drifled prior to boring.
4: Drilling ZBA tapping hole using indent
plate as a guide.
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diamiater scrow cut 20 TP snd finished off
with a UNF die held in allstock die holder.
Beforo the 60deg. angle can be machined it
wWias necessary to turn up & simple jig held

Jinthe 3 jaw chuck, Any suitable scrap of

steel can be used. Having faced the end,
contre drill, deill and tap % x 20 UNF Lsing
-a'taf hald in tha tailstock chuck. The jig
complets, the spigot was now screwed into
place ensuring that the shoulder fits tightly
against the Jig face Tha final operation s to
set over the top shite by 30 deg. to glve
B80dag. included angle, Using 5 spacially
sharpened tool the angle was machined,
checking the 0.1in. dimension with o
Vernier, The end ix now faced o give 8 sizs
of 0.085in, This completes the spigot which
is removed from the jig and screwed tightly
into the already tapped holé using Loctite
or similar s a rotaining compound,
miaking sure the shoulder finishes tightly
Bgainst the base.
The casting is now ready for fixing on this
lathe, Remove this opslide and position the
casting =o that the axis is parailel to the
Iathe axis and coincides with the centre line
of e lathe. With a cantre dall in the
hiadstock chuck, tha boss is centred using
the support of tha tailstock barrel. This is
followed with & pliot drill and then step
drilled to % inch. This allows finsh boring
10 0.625in. diamater using a boring head or
simitar. |f not available the hols can be
finished with » &/8in, drifl, making the
spindle diametor to suil. Photo 3 shows
tha hold the topslide and position the

casting so that the axis is paraliel being
drilled.

Machining the spindies {3}

The spindie is next machined from a
piece of frencuttmg MS %in, diameter and
spproximately 3 %in. long, sufficient to be
secured in the 4 jaw chuck. Having tested
for concentricity, one end is facad and
conitrn drilluck, Now, still hald inthe 4 jaw
chiick but with a projection of 3in., the
outer end Is suppoﬂed by the tailstack
centra. The W in diameter |8 Jurned a
distance of %in. ready for formimg the Yx
24 UNF thread. The 0.6626in, dlameteris.
now tumead checking until a close stiding fit
{4 achloved between the diameted’ and the
hole in the lathe change wheals. Finally the
0.625in. dismatar is tumad for & langth of 1
Hulm, and checked by offering up the bore In
the base casting, If the hole has been
diillgd, 10-15 thou, should ba laft an the
spindle diameter and gradually reduced
until ' close sliding fitis achieved. (Nore. If
& hole Is dritled withiout a pilot, or a
relutively small piiot, pnd the deill is badly
sharpened causing it to drilf oversire, that
the hote size Will however reduce 1o drifl
si2@ at the end the drill branks through, Do
Daar this in mind, or 858 you may end up
with arn undersize spinale If you check
using the wrong end. Ed.) Thase
opatations completed, the 3 recessis Wyin.
widls ars machined at each shoulder to
aliow thread cutting and cloges fitting of
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MAKING A
HAND SHEAR

This design for a hand shear
has been established and
the article provided by Terry
Gould.

Tm hand shear has been with us for
many years, but s the one tool |
rarely saa in the home workshop,
possiblé because its uses are limited. |
have naver had much call for one mysolf,
that is until | had made this one. Two
reasons brought it about. First, | was
looking for something differant to make.
Second, | had two off cuts of SABEN KE
672 alloy tool steel, which were suitable to
make the shear plates.

The makers of shears sall spara ghear
platas. A set for a 4in, guillotine being
about the same price as an 18in. length of
KE 672. | mention this as it may be casier to
obiain @ ready made set than to obtain a
piece of suitable steel, Also, not everyone
will have the facility 1o harden these, The
dimensions for the bottom shear platals)
permit all four long edges to be used as
culting edges by turning over and turning
end to end, | did not harden the shear
plates until construction was completa, in
case alterations had to be made. Hardening
and tempering has been covered before so
| will not cover it here,

The Main Frame(1)

The lower section was made from two
pieces of 2 x 'Lin. bar walded together, as |
had no way of making the recess for the
bottom shear plate. Weld preparations
waors made so that the welds could be
cleaned up for & better appearance. If a
milling machine is available this part can
ba made in one plece.

The upper section is straightforward, the
dnlling can be done before or after
walding. The hole for the shear bush(8)
may be loft till later as this is bost
positioned from the shear plate,

The mainframe has an off-set in it
getting this right i= about the only
important part in the construction, To
reduce the distortion that welding creates,
care has to be taken when welding the
upper and lower sections together, as
these must be both in line with, and
parallel to, each ather. This will be casier 1o
achiova if the parts can be clamped to a
substantial flat surface. Clamp the upper
section directly to the fiat surface, with the
lower section being raised on packing and
also clampad. The corract height for the
packing baing the thickness of both shear
plates, However, any error must be on the
plus side as the six screws in the lowaer
portion only permit adjustment in
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The completed shear. See also photo on
front cover. The swivel base on which it is
mounted was described in issce 18 page

this direction,

The filler between the upper and lower
soctions shouwld be shapad with a diamond
cross section as shown on tha drawing, he
thickness baing as demandad by tha above
sel up. The % in. dimension on the drawing
is for reference only. Only make a small
short weld on one side to start with. The
mainframa is then turnad over and
clamped again and a full weld put on the
second side, Reverse and sat up as in the
first instance and fully weld the first side.
Wald the mounting feset on 1o complete the
main frame,

After welding, the best way to check the
main frame is to fit the shear plates. Some
distortion of the frame can be catered for
by using the six bolts in the lower part to
adjust the bottom shear plate. ;

Mike the packing stripl2), which should
be the same thickness as the top shear
plateld), and temporarily fit both to the
mainframe. Mark the hole position for the
shear bush through the shear plate. For
this bush | used a drilling guide bush,
which was in. diameter, the hole being
drilled "“eain,

I had 10 use a file to enlarge the hole a
litthe. The bush was pressed in using the
vice. | have not tried it, but imagine a bush
made from silver steel would do. It would
be batter to make tha bush to suit the hole
size rather than the other way about,
as i dia,

Make the side plate(3) and fit to the
mainframe, transfer the position of the
shear bush hole to this plate. Note that the
shear bueh hole becomes a slot in this part.
Before removing the side plate also mark

Left hand side view of lhg mainframe. Take note of the angled end to the filler between

the upper and lower sections.
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tapped to suit.
E The shear plate pivol (6) is a
I R simple turning job.
——t Handla (12) and links (13) are
i also guiet straightforward. The

pivots are Ymin. bolts with
locknuts. Do use bolts, these
having straight shanks, and not
be tempted to use screws, which,
being threaded all the way down
will soon wear.

Once all the parts are
assemblad, test the top shear
plate, this needs to be free 1o
move up and down but not
sideways. Il there i any sideways
mavament, the thickness of the
packing strip will have 10 be
reduced. On the other hand, if its
too tight some packing may be
neaded. Make sure that any
tightness is not being caused by
the shear plate pivol.

To adjust the bottom shear
plate, bring the top shear plate
down to Its lowest position and
then bring the bottom shear plata
across to it Do this by screwing in
the top three adjusting screws,
followed by the bottom three. Do
not put teo much pressure on the
bortom three as these will throw
the shear plate out of lina. The
two rétaining bolts can be
tightened up. Do not expect to get
© it right first time.

To chack that the shear plates

the position for the cam stud. This must be
1%4,in. above the top of the lower shear
plate to ensure the locking action operates
satisfactorily. The cam stud hole is drilled
and countersunk on the inside. Weld the
stud In around the counter sink. This weld
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must be finished flush as it will be against
the shear plate. As this stud needs to be
square to the plate, (this is not an easy item
1o hold square and weld at the same time)
it should be made a tight fit in the hole or a
short thread put on the end and the hole

are in ling, | shear strips of papar.
If the start of the cut is good, the
middle is torn, and the last part ends up
folded ower, this shows that the shear
plates are not in line and need to ba
tightened up on the front edge.

The hold down assembly comprises the
Hold down foot (9}, Cam (10} and Cam lock

Model Engineers’ Workshop
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Right hand side of frame from below. Note the notch (arrowed) which [ had to file to
allow the material being sheared to pass more easily without having to bend it too much
to clear this point.

nut {11). The foot is made from 2 x Yin. snd need no detailing. The handle

MS bar, There is no need to make it o fancy positions for these were left until they had
shape as | have done, The 1in. hole was been assembled, so that the best position
produced by holding the foot in the 4 jaw for them could be found.

and boring to siza. The accantric cam is a The hold down foot was made to suit
simple turning job as is the cam lock nut my needs, However, the foot will not suit
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The parts which make up the Hold down
assembly.

ever ones needs due 1o the limited travel
that the cam has. If it is intended to shear
material above 3mm thick this hold down
foot will need to be changed to give the
acoantric cam more movament.

For the operating handle{12) it is best
luft to the individual to choose a length that
suits their neads. The handle of my
guillotine is 12in. long, on the shor side,
but gives enough leverage for most of my
needs, which is to shear brass and
aluminium, | keep an extension tube for
whan | naad to shaar thicker material. It
pays 1o keep the shear plates lightly oiled.
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TWO APPROACHES TO

V' / | CII

Operating a device with a
tommy bar is often far from
satisfactory, as Derek Walters
and John Noakes discovered.
Both have opted for “C”
spanners making the operation
more acceptable and safer
also, but have adopted
differing approaches.

Derek’'s method

PAN

The collet chuck on the Hobbymat mill is a5 this will parmit them, if required, to be ©
operated by two Bmm dia bars, | used the interchanged with other sizes. The bodies A
same on my own design but found on marked with their size, and the job sy 8 dla ezl L4
occasions the nut could only be moved by a was done. e Ny rE ae -
blow from a hide mallet. Not baing keen on i S Fir el i,
shocks to a small machine, | decided to And from John s s N\
maks a pair of “C" spanners. 310 Us= ol |
Materials ware cut on my M.E.W. | found it diffieult to adequately tighten T ir s prow oy M
bandsaw, and the heads marked out and the BFE collet chuck using the tommy bars | ) A
the radius centre popped, see photo 1, supplied. On occasions, the cutter moved ' el L e
Thie head was sat up on a palr of parallels and spoill the job in hand, About thres = |
on the faceplate, and positioned using the years 3go | made a pair of “C" spanners T (1]
tailstock centre 1o align with tha centre of and have had no further trouble. | (]
the radius, then clamped up, chacking with Spanners for the twa diameaters are | ¥ |
a tool in the toolipost that it followad the made of 10mm square mild steel with | -1 :
radius line. The dead stop was set 1o 6mm dia pins silver soldered into place. | b= 1C o ikl 10
prevent the tool touching the faceplate The bar was heated and bent round | R | guore
A hole was then drillad, first a centre drill formers of suitable diamater, the end of the | |
followed by a series of drills up to 3/4in. curvad portion baing laft long whils =
diameter. A balance weight was added as bending took place and then cut to length. | b mes. i e
photo 2 and the radius machined with & This encsured the curve was smooth to the i} 2 stvet woiderws ||
boring tool. The mouth was filed and holes end. The critical dimensions are those of e
drilled, The handle was turned a good the pins and large bends. A snug fit will 8 gy iy
running fit and cross drilled for a hanging ensure the spanners are safe and will (3 e Lollet chuck © spanner:
loap. Individual parts are not fixed together not slip in use, e
==
50
REF (D
: |
= RADIUS ALL EDGES ‘
& CORNERS 1-0 [
"oy RADIUS ALL EDGES = T AR |
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VICE

John Steel cundudes this series

on the ea in his new
workshop by describing the
making of a rather nice

toolmakers vice.

for the BFEGD Hobibymat milling

machine, | axplained the reason for it
being made wan to enable a largs hole to
be produced in the toolmakers vice | was
inthe process of making. The vice was
made from castings supplied by Ths
College Engineering Supply, their, part
numbar 509, This is a substantial, medium
size vice, main dimensions 150 x 74 x
E8mim, the completed vice can be seen in
photo 1.

| followed the general scheme set out
on the drawing supplied, but made some
small changes for ease of manufacture
and use,

'u tha article relsting 10 the boring head

Design changes

The main ¢hange 1o the design was 10
the main screw, This is detailed on the
drawings as M16, with the intermsl thrand
cuit direct into the main casting, Neither
operation was possible using my limited
equipment. | will not go into detail as this

a2

was covered in the boring head nrticle, but
the final arrangement was to uga a pieca
of M12 studding and a nut as an Insert for
the internal thread, The nut was turned
down 10 18mm diameter over most of its
langth and fitted into a plain hole in the
main casting using adhesive. A short
portion of the hexagon was laft on the nut
as @ flange to take the tightening pressures,
the adhesive was there just to hold the nut
in place whaen the pressure was released.
This arrangement can be seen in close up
in photo 2.

Anather change was the inclusion of
slots along sach side to make provision for
clamping the vice to the milling table.
Thase slots are seen in photo 1, and being
put to use in photo 6. Sketch 1 shows the
principla of the elamps. which were macde
to suit precisely the size of the vice and the
spacing of the tee slots. One other minar
change was to make the jaw keep plate
longer than tha jaw. Tha jaw is quite shart,
which is not idep! when it cames to
limiting jaw Tift. | considerad obtaining a
lacger block of cast iron to make & longer
faw, but this would limitthe vice's
capacity, As & compromise, the keep plate
was made 10 projeat in frant of the jaw,
This had the same affact as that of using a
longer jaw, though not being clamped 1o a
|aw a1 the front and made it more flexiblo,
§0 the improvement was only partial,
Photo 3 shows this arrangemant. It did
have the disadvantage of closing the gap
unfess the vice was openod wide, and so

1. The completed vice.

made it difficult to clear any swarf fully.
There have already been o numibxar of
articles in MLEW. on machining 8 vice and
the need for accuracy, It would seem, as a
result, inappropriate 1o o into detall
regarding the operations In making this
ong, | will therefore go briefly through all
the operations in ssquence, and give more
detail where considered appropriate.

Machining the main casting

A start was made by machining the base
of tha main body, bul before this was
done, the top of the fixed jaw and the rear
upright were dressed with a file and
checked on the surface plate to ensure
there was no rock. Thig wiag essential as,
had there been, the casting would become
distorted by being clamped onto: the
miaching table. The result would be that the
machined surface would not be flat when
femaverd from the maghine. Tha casting
was set up on the miliing machine table as
in photo 4. Pieces of card ware placed
bétween the casting and table to help
protect the table from the rough casting,
also to compensate for any Minuta error in
fiathéss that may nol Rive been detectable
when lested on the surface plate:. The base
only was machined st this stage. After
remaoval, the machined surface was
ghecked against the surface plate and
found to be satisfactory, An angle plate
was then mounted onto the machine table,
and the vice casting onto this, as in photo

Tha first side was machined all over and
tha slot also made at this stago. Whilst the
slot should be parallel 1o the base, & high
degrae of accuracy is nol necessary,
Therefore, to position the angln plate
sufficiently accuratoly for the task. a
squars was used, registering off the frant
face of tha table and the side of the angle
plate, With the first side complete the
sacond side was machined in the same
manner. However, the two sides should ba
reasonably parallel, and to ensure this was
s0, o parallel was placed between the side
already machined and the machine table.
Before the casting was fully tightenad onto
the angle plate, cara was taken to ensure
the casting was in contact with the paraliel
aleng it length,

2 A turned down nut was used as an
insert to avoid the requirement to tap the
casting.

2]
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The next operation was 10 machine the
top of the fixed jaw and tha corrsspanding
part at the other end. To do this, the
casting was placed on the milling machine
table and clamped in position with studs
through the central siot. Follawing this the
casting was roversed, generally as in photo
4, but clamped on the alroady mochined
suifaces, It was assential that the sides
ware parallel with the table travel, and this
wig achioved with the aid of a dipl test
indicatorlDTI. The cantral siot and the
surface on which tha keep plate was to
siitie ware machined. At this staga the
ciamp plates were made 8o they could be
PUT 1o use in the next machming operation,
o5 saen in photo 8.

The casting was accurataly positioned,
using a DTI, as for the last operation. In this
case the aimis 1o ensure that the inside

3: The faw keap plate arrangement,

4: Machining the base was the first major operation.
5: Making the siots for the hold down arrangement, as seen in photo 6.

face of the fixed jaw is at right angles to
the length of the vice after machining. The
surface on which the jaws slide and the
inside of the rear upright ware also
machined whilst in this position; The angle
plate was returned to tha milling machine
table and the casting set up generally as in
phote 7, though this showes the second
end being machined far reasons that will
b axplained lattér. The casting was sétin
position with the jaw end nearest the
table. As the ouler end had not at this stage
been machined it had to be just clear of the
table. The casting was set upriaht by the
ald of a‘square, Tha Lop surface was then
machined. The casting was than reversed,
bt as the and now nearest the wble hod
been machined it was possible for itto rest
on the milling machine table, os sean in
photo 7. However, it was still checked with
o square, to ensure that It was correctly
pogitioned, prior 1o machining the

other and,

A start on the moving jaw

Tha tongue of the moving jaw was
machined to a close fit in the slot, and to
the same thickness 38 the basa casting
already machined. | do not intend o
glaborate for the requiremants have bean
wall covarad in pravioys articles. The keap
plate made and fitted, and with a small
piece of paper between keap plate and
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base casting to ensure that it was gripped
tightly, the two outer adges were
machined as in photo B.

With the assembly mounted genarally
as in photo 11, but without the clamp
onto the top of the moving jaw, the
moving jaw was machined to the same
level as the other two. To ensure this was
achieved, a light skim was taken over the
fixed jaw and rear of the casting at the
sama satling, The clamp was now added
to securs the moving jaw maore
thoroughly and the inside of the jaw
machined to take the jaw plate. Again,
pasitioning is important to ensure the two
jaw inner faces are parallel, It was now
time to make the hole for the tightening
screw insert. This was commenced by
drilling o 12Zmm hole as in photo 9, after
which the moving jaw was mounted onto
the base while this was still in position on
the drilling machine table. The jaw was
hald in position with a toolmakers clamp
on either side and spotted though using
the 12mm drill 1o establish the position
for the screw hole. Machining the rear
face of the moving jaw remained 1o ba
done and was carried out at this stage,
algo drilling tha hols for tha tightaning
screw and jaw plates, elc,

Soft jaw plates, for both the fixed a
moving jaws, wara now made and fittad
using cap head sorews, both fixed and
moving jaws belng counter bored 1o suit.

Using the boring head

The boring head was now fitted and the
casting mounted onto the machine table
as seen in photo 10, ensuring that it was
accurately upright. Tha next stage was to
adjust the X and Y positions so that the
machine spindle was sccurately in line with
the already drilled hole. This was done
using & DTI, but with care, | feel it could
have been adequately achleved by eye
using the cutter of the baring head. Tha
method of using the boring head was fully
covered in its constructional article; so i
will not elaborate hare.

With tha mioving jaw assemblad onta
the main casting it was returned 1o the
milling machine table, o Hlustrated in
photo 11, for finishing the jaw plates.
Positioning the assembly was done using
@ square off the front of the machine table
and the front face of the vice base, As the
vice will ba positioned by this method
when being put to use, the scourscy should
be adequate for all but the most critical
operations. The top, ends and innee faces
of the jaw plates were now machined,

The turned parts

It was now time to ciarry out the turning
oparations which raally naad littla
comment. A ghort length of 12mm
studding was placed in the three jaw chuck
and an M12 nut screwed onta this. The nut
was then turned down to be a closs fit in
the hole in the base casting, but leaving a
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6. Machining the inside of the fixed jaw
and the jew sliding surfaces.

7 Having machined one outer end of the
casting the second end is seen being
machined.

8: The faws being brought to the same
width as the body.

flange of about Imm width 1o take the
tightaning force. A piece of 25mm diamater
bright steel was then used to make the
head for the tightening screw, as seen in
photo 1. As an M12 tap was not available a
10mm diameter hole was drilled, into
which a turnéd down poartion of the stud
Was 10 be fixed using & suitable adhesive.
For maximum strength of the joint, the
hole and turned down portion were made
almost to the depth of the head itsell, A
Saw cut was made along the length of the
10mm turmed down portion to relieve the
pressura as the head was forced onto the
stud. However, bofore this was done the
other end of the stud was also turned
down to enter the hole in the moving jaw,
and & groove turned for the purposas of
tho jaw withdrawal screw, This screw is
the third scréw seen in photo 3.

Assembly
The head was fixed to the stud and after

the adhesive had sat a hole for a tommy
bar drilled, All the parts were thin
genarously deburred, and where
appropriate, morae of 3 chamfer, as shauld
be visible in photo 2. The parts were then
nasambled and lubricated on the moving
parts, tha end result being a wvice which

will surely fit the bill for many future @
applications.

9; Dvilling the hofe for the tightening
scrow using the largest available drifl,
12Zmm. Note the casting is well anchored
for the operation.

10: Using the boring head to open up the
hole to take the threaded insert.

11: Finishing the jaw plates, including the
mating faces.

el

CLAMP _DOWN _ARRANGEMENT

Il |: ;
= ‘
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CROSS
SLIDE
BRACKET
FOR AN
ELECTRIC
PISTOL
DRILL

Derek Brooks started out with
the intention of making a
bracket for mounting an elecric
drill onto his lathe cross slide.
He ended up making @ number
of other very useful items, all
described here.

T)olmaking is often a multiplying
hobby. In other words, tools make
tools, make tools, For anyone just
entéring this hobby this project can be like
that, However, it does leave one with
several useful pieces of kit along the way.
The main object is 1o produce a gadget to
dnll hales round a pitch circle. | am sure
many other uses will be found, for
example, put a small grindstone on an
arbor in the chuck and you have a simple
but serviceable toolpost grinder,

A polishing map in the drill chuck could
bo used 10 give stainless or aluminium a
high palish.

As most engineers have an electric

1: Using a piece of 1/2in. square HSS ,
imounted in the three jaw chuck as an
axtemnpore flycutter,
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Z: A boring bar, the tool bit is made from a
saction of a broken slot drill.

pistol drill all that 13 needed is a means of
fastening it to the cross slide of you lathe.
Soma form in Indaxing is alse required, but
more of that later,

Muost electric drills have a concentric
spigot just behind the chuck. This to fix it
into a drill press or to fasten on an extra
handie, 1tis a convenient place to use as a
fixing for our purpose.

Tee Bolts (1)

The first thing to make If you do not
already have them are the tee bolls. The
dimensions that | have given are for a
Myfard lathe, owners of other makes
should modify the sizés to suit their needs.

Angle (2)

The next job is 16 cut a plece of steel
angle 1o size, and drill two holes 1o
correspond with the tee slot cantras of your
cross slide. The angle can now be bolted
in place on the cross slide. It needs 1o be
sot reasonably square to the bed. To do
this move the saddle, bringing the still
loose angle up to the opened out jaws of
the chuck. Then tighten the tee bolts
allowing the angle 1o overhang the edge of
the cross slide. The face of the work now
needs fiy cutting. You could 8t thie paint
miake a fly cutter but you could
alternatively just use a piece of square ool
steel held in a three jaw chuck. Yes a three
jaw, | have often used this method it works
well, see photo 1, A pass is made past the
cutter adjusting the depth of cut with the
saddle. It is beneficial 1o lock the saddle to
the bed if possible. The circle that the
cuttar point descnbes should be adjusted
50 that its diameter is slightly larger than
the height of the work piece.

Clamps (3 and 4)

Twao pieces of aluminium are cut Lo size
and the ends flycut while you have the
cutter in the chuck. All that is necessary is
ta clamp one on top of the ather ta the
cross slide, Two lapping sized holes are
drilled in the angle low down. After
ramaving the burrs one piece is clamped to
the face and the holes are spotted through,
the spots drilled tapping size and tapped.
The holes in the piece of angle are opened
up to claarance sire. The two pans are
then fastened together. The upper clamp is
bolted to the back plate. but note, this is
only at one end. There is a gap batween
the two clamp pieces. This gap can be
tempaorarily held using a scrap of 16 swg
sheet material as a shim. The vertical hole
is now drllled at tapping size through both

3! Boring the large hole in the bracket,
using @ boring bar.

pans. The bottom is tapped and the top
relieved to clearance size. Keoping the 16
swgy shum in place all the bolts are well
tightened, and the whole job returned 1o
the crass slide. The chuck is again used to
position it squarely.

The large hole has now 1o be drilled at
centre helght so all that is necessary is to
put a drill in the chuck and drill it through,
Start with & small size and work your way
up to tha largest drill that you possess
Now this is where, unless you already have
one, you will need to make another tool

Boring Bar

| have several boring bars, the smallest
15 2in, dismeter with a very small tool in its
cantre. This is not very long and, to heip
keep it rigid, ona end is held in a three jaw
chuck and the other end uses the lailstock
centre. To increase the size of the bored
hola the tool has to be progressively
maved out a few thou between cuts. At
this stage it can be adjusted by eye as no
accuracy s required, The only raasan yau
are using this small one is to enlarge the
hole to take a larger boring bar. These
boring bars are simple to make, thay are
contre drilled at both ends. In thair middle

4: Fly cutting the face of the bracket.

they have a hole bored at right angles large
enough te take a piece of tool steel. At 90
degrees to this hole another is drilled and
tapped to take a socket grub screw, which
locks the tool steel into the bar [photeo 2.
The cutting tools should have a flat ground
on them to take the end of the set screw.
When sharpening the cunter, don't forget to
allow plenty of back rake, to clear the
inside of the hole being bored,

| operate larger boring bars between
céntres and drive them with a carmier. This
is 50 that the boring bar can be removed
ond replaced to facilitate measuremant of
the hale. To measure how far you move
the cuttar out of the bar, stand a block of
metal on the lathe bed and place feeler
gauges between it and the cutter, with the
cutter at bottom daad cantre. By remowving
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5: The bracket, complete with Tee bolts.

some of the fealer shims the tool can then
be lowered by that amount. Alternatively,
another toolmaking job, make an
Instrumant like a straight micrometar with
o flat base 10 stand on the lathe bed, (Or
the device in issue 23, page 13— Ed.)
When the hole size is getting close, use the
pistol drill tself as a plug gauge and bore
until you have a good fit. (Photo 3 shows
the clamps being borad.) The front face of
the clamp piecas can now be flyeut (photo
4}. This will not only clean up the face but
will make it true. Remove all burrs and
sharp carmers with a scraper or the comer
of a piece of tool steel. After removing tha
16 swg packing and re-assembling, this
part of the job is finished. This can be seen
in photo 5.

6: The completed handle , seen here with
the gear used for dividing attached. -

Indexing

As already mentioned, to make holes
equidistant round a centre, will need some
form of indexing. The simplest way is to
use screwcutting gear wheels., A 120 tooth
wheal would be ideal, unfortunately, most
sats of change wheels do not contain such
a large wheel. The next best is the 60 tooth
one, This can make divisions of 2, 3, 4,5,
6, 10, 12, 20, 30 and 60. By giving the
detent a concawve, as well as a convex, end,
all these numbers can be doubled. This
glves additionally 8, 24, 40, 120. In othér
words the detent gives positions at the top
of the tooth as well as in the trough by
merely rotating it through 90 degrees.
Other wheels will give different divisions.,
On ane side of my sixty tooth wheel | have
marked every 15th trough. This shows
immediately where 1o put the detént when
dividing by four. On the other side it is
marked every tanth tooth to give six
divisions.

The Mandrel Handle (5, 6, 7 and 8)

The next part is a handle that locks into
the hole in the Iathe spindle. This in itself
is a useful tool ta have, it can ba used
when thread cutting, instead of mator
power, so thal you do not overrun. | an
sure you will find other uses. Just one
word of warning. DO not forget to take the

7: The detent engaged in the trough
between two gear teeth.

handle out when reverting back to twrming
the lathe by power; it could give you a
nasty rap or do some other damage.
Dimensions given are for a Myford lathe,

If you don’t have any gears it would be
worth purchasing one. A length of %&in.
dis. rod is turned down to %4in. This
leaves a shoulder so that the shaft can
always be pushed in to the same place. To
maka the 8mm hole through the centre you
will need a long series drill. The internal
angle is not critical and can be turned using
a small boring tool with the top slide offset
to the required angle. Leave the top slide
affset until the expander has been made.
Meat hacksaw cuts are adequate to
complete the expanding lock. Three saw
cuts a1 120 degrees with the hacksaw kept
quita flat are batter than just two. The
knob is turned fres hand from a length of
plastic rod. A 11mm square hole is filed on
the othar end of the §8in. dia. rod, a
suitable square is filed in the end of a 16 x
8mm bar, This is tapered down to 10mm
at its other end and has an M5 hole tapped
into it to take the cap screw that secures
the knob,

Collar (9)

My gears have a hole in their face which
can be used to lock them 1o the collar. The
also have a key slot, which would have
been used to secure the gear 10 its stub
shaft. Collars with socket set screws are
needed to locate the gear beneath the
detent. The assembled handla, complete
with change wheel fitted, can be seen in
photo G.

The Detent (10 and 11)

The detent is like a sprung loaded bolt
with ane pasition to hold it open and two
slots at right angles to each other 10 allow
it to spring out. It is essential that the bolt
be a good fit in the body to keep backlash
1o a minimum. | have seen these detents
fitted in several places; mine is fixed to the

#: The detent engaged across the tooth.
This doubles the number of indexing

points.

beilt caver. Providing the screws that hold
the cover 1o the lathe are kept tight this is o
suitable place. Photo 7 shows the
complete assembly with the detent
locating between the teeth, and in photo 8
the detent is across the top of a single
tooth.

As a result of this linle exercise, you are
now the proud owner of two boring bars, a
mandrel handle, a dividing device and a
toolpost drilling or grinding bracket. It
shouldn’t take much more than a couple of
evenings in the workshop to make the lot,

Using the device

To use the bracket it should always be
sat square as praviously described using
the chuck jaws, The job to be drilled is

9: Drilling four holes in exact positions on
a pitch circle diameter, using the bracket
and slectric pistol drill. The string around
the chuck supports a heavy weight, thus
effectively removing any backlash from the
set-up.

place in the lathe chuck. The drill chuck is
automatically at centre height. The lateral
cantra can be found using optical centre
finder desgribed in the first issue of this
magazine. After 2eroing the dial the
drilling radiua can now be wound on the
cross lide and holes drilled, the number
being selected by the dividing device. |
have drillad and tapped my cross slide
between each gib adjusting screw and
fitted cap scraws so that | can lock the
lateral movermnent of the slide, This keeps it
firmiy in the desired position — don’t
forget to slacken the locking screws after
using the tool,

Other uses

| have used the indexing device for
making micrometer dial scales in
econjunction with a tool in the 100lpost used
as a broach, An example of this was
describe in my article on tha Tool and
cutter grinder in issue No. 16,
Photograph 8 reminds you how 10 use a
cord and welght to take up any backlash.
In the same way it can be used Instead of a
knurling tool, by making a cut for every
toath on the wheel, | have also used it to
make gripping groaves in prop drivers on
model aircraft engines, working the
broaching tool radially towards the centre.

Protective finish

To paraphrase the song "What &
difference a paint makes' just one coat of
Hammerite to parts that don't have
anything fixed to them make the work look
much more professional, and of :
course keep tham from rusting. n
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A FRETSAW
ATTACHMENT

FOR THE LATHE

Mounting an item on the lathe
bed and using the lathe to
power it, is both space and
money saving, as no bench
room is taken up and there is
no motor to purchase. Terry
Gould uses this approach to
make a fretsaw attachment.

Tn’_" idea for this attachment came
fram the need to fret the brass dial of
a Jubilee Clock. Having made a start
with hand fretting. it bacame obvious this
was going to be painfully slow, and prone
to frequent blade breakage. Some years
ago | had built a fretsaw powered by a
small maotor, after the fashion of
commercial units of the time. It was naver
entirely satisfactory, and was too fast for
matal cutting, hance it spant most of its life
under the bench, Eventually the motor was
used for another project. Moreover, the
thing had to be fixed to a bench in use,
took up valuable space (my workshop is 7
% 5ft.) and in short, was a complete
“scunner” (Scots word for disgust).

Now of necessity, could | resurrect the
machina? Improve it? Even simplify 1?7 The
first thing that struck me was that | already
had a vanable speed drive, the lathe
Sacondly, no bench was required if
mounted on the lathe bed, Thirdly, for
storage, swivel the table to the vertical and
hang it on a wall. Photo 1 shows the
mathod adoptad. As a bonus, | found the
saw could be made to use Junior hacksaw,
Padsaw, and Abrafile blades, as wall as
fretsaw blades. [deal for long cuts in sheet
melal, compared to using a hacksaw,

Construction

Assembly is by fabncation as no
weelding facility was available; very linle
machining is necessary, just some turning
No great accuracy is required, though well
fitting pivots make for a smoother and
quieter action

The frame

This is of square section mild steel tube,
mine fram an old metal framed desk, Not
much is required, two piecaes 10in, long,
and one 6in. long. Any section around 1in.
square will do. Get the ends nicely square
and deburr. Dimensions are given for the
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ML7 and may need changing for other
fathes, as will the method of fixing it to the
lathe bed.

The twa side plates (B), are "/8in, mild
steal, and are drilled together. Then use
théese as jigs to dnll the frame base (1) and
frame upright (2) for the fixing holes. The
parts are held togsther with aight 2BA nuts
and bolts, genting base and upright nicely
square, Next decide where the boltom
saw-arm hole 15 to go, as this dimension
will have to suit your lathe. The 4 "2in,
dimension suits a lathe of 3 '2in, centre
height, if yours is different, make tha
adjustment hare, up or down. Take note if
making changes that you will find the saw
tands o lift the matarial on the up stroke,
and needs to be held down firmly while
cutting. This will be minimal if the bottom
saw arm is harizontal, or raised at the front
end, when at loweet point of it's stroke, as
this ensures the blade will not move the frame, except for the lathe bed clamp
slightly forward on the upstroke {6), which halds the frame to the latha. This

Mark and drill through to claar the saw is simply a flat bar to span the gap under
arm diameter, and enlarge the front hole 10 the shears and with a length of studding
permit entry of the pivot collar (8). The rear for fixing. For dovetall type shears, a
hole only needs to clear any up and down suggested fixing is also shown,
mowvemant, so slongate to allow this. The
top saw-arm hole is simply drilled
clearance size for the arm and sawn down
from the top to form “U” siots. Photo 2
shows the arm pivols in close:up

The table support (3) is a 6in. length of

the square tube, and the clamp plug (4)
macde to fit snugly inside this. Cut a 1 1/2in
length of mild steel whose diameter is just
less than the diagonal inside the tube, Face
the ends in the lathe and drill through

d8in, BSW tapping size. Counterbore 3/8in.
dia.. and tap *8in. BSW. Machine 10 square
section to fit tightly in the tube, This is best
dane in the 4jaw, taking measuremeants
with the micrometer so the same amount
is taken off each side and the axial hole
remain central,. Photo 3 shows this
aperation. Insert clamp plug in the tube
with ana end flush and the threaded part to
the inside. Drill and tap four ZBA holes into
the plug, and fit four short screws to hold
this in place. A 3&in. hols in the upright,
pasitions the table support arm. Do fit a
large enough washer, under the scraw
head, 1o spread the compressive force over
tha width of the upright. This completes

Saw arm assembly
l used '2in. dia. tube from the stem ol

an old standard lamp for the saw armas (7),
as 1t was strong enough and light too. The
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first modal used light alloy, but it tended to
bend under tension. It was also prone o
crack across the pivot holes, and as a
result, required steel inserts, rathaer
defeating the objective of lightness. The
lighter the arms are, the less vibration
whan the saw is running. (Samething to do
with inertia, they tell me.) Cut two pleces
13in, long, and turn the ends square. Now
turn the pivat collars (8), to a diameter to fit
easily inside the square tube, and drill and
bare 1o fit firmly on thé saw arms. When in
position, drill and ream Y%in. dia. for the
pivol holes, These hinge on the pivot pins
(24). In alignment with this hole, drill two
cross holes 4BA tapping size and %sin. in
from each end far fixing the saw and
lansionar rests. The saw (9) and tensioner
(10) rests. can now be made and fitted, two
of each being turned Lo a tight fit in the arm
ends. If the tube has a welded seam, it will
ba necessary to hore, or file, this away 1o
allow the ingarte to antar, Using the 4BA
holes as a guide, drill right through the
inserts, remove from the arms, one st a
time to make sure they go back in the same
end. Open up the cross holes No. 27, also
one hole in the saw arm, and tap the other
4BA. Deburr inside the tube and rofit the
plug, fixing with a 4BA Csk screw. The
head can be partly countersunk into the
tube wall and filed flush to make a neat job,
the other end being filed down and lightly
peined. Do the other thres inserts in the g
same fashion, then shape the ends as 1: The completed fretsaw mounted an the lathe.
shown in the drawing. Make sure the slots
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2: Showing how the arms fit on the frame.
The pivot collars can be clearly seen.
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in the ensionar insans allow plenty of
clearance for the ¥18in. tension rod, or you
will hava fraquent breakages of the rod
ends.

The slot for the blade should be just
wide enough to accept the thickest blade 1o
be usad, likely to be the Junior hacksaw;
Abrafile blades are obtainable from Tilgear
, 0707 873434; thesa can be fitted by
anlarging or drilling (carefully) the middle
of the slot where the cross groove is filed,
allowing the Abrafile to pass through.

The tension rad (11) is simply & 8in.
length of 318in. rod threaded 2BA at vach
end. The adjusting nut (13), is large enough
to be turned sasily, and is knurled to give a
good grip. The roller (14), is to allow the
bearing to rock on the tensioner rest, The
bottom end could be done the same way,
but | used a dome nut (12) threaded right
through, the dome bearing on the rest.

Crank assembly

The crank {18} Is bullt up from a mild
steel disc with a '2in. press fit shaft. Tha
crankpin | made from 5/1&in. rod, threaded
and scrawed tightly into the disc, Then,
holding the shaft in the 4 jaw, got the
crankpin runmning true and turmed it to
1/4in. diamater, this ensured the crankpin
is parallel to the shaft. This is important to
pravant binding when running. As only
two chuck jaws will directly hold the shaft,
if possibla, use two small pieces of steel,
say "@in. thick, aach spanning one jaw and
the shaft, to enable the other two jaws 1o
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Quick tip

Wood plane on metal edges
P1..h|'u gib strips or finishing other

XOppar Or aiurminium

ah Beattie

have an effect also. Note the 3/84in, radius
on the crank disc is ta clear one of the side
plates (15 or 16) and this can also be made
whilst the crank is still in the four jaw, With
the methad of holding not being ideal,
gentle cuts are required. Photo 4 shows
the need for the Sedin. radius. Also, whila
still in the chuck, drill and tap the crankpin
end for & ABA chessehead screw and
washer to keap the crank and connecting
rod together. The connecting rod (15,16
and 17} is a bit of an odd job. | had
consrdered making it from solid, even just
a single bar, but | wanted to be sure it did
not wobble and cause the blade te move
from side to side. As shown, it is built up of
thrae parts, the only important thing is to
raam the pivot holes parallel 1o each other,
again to prevent binding, and do not havea
them too tight, i the frame is set up a bit
off square, the crankpin may saize, as mine

3: Machining the squared insert for the
table support arm.

4: Showing why the cutaway is required on
the crank disc. The extra hole in the arm is
a mistake.
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did, and a spot of oil now and then helps.

A sketch of an alternative con rod and
end is given, one advantage of this is that
the 26din. radius on the crank is not
required, The connecting rod end (19)
completes the drive to the saw arm. This
clamps on the boltom saw arm, Cut a pieca
of *8in, x ¥4din, bar and set this up in the 4
Jaw chiuck to drill and bore the hole to fit
over the saw arm. Use a piece of packing
under ane jaw and the end of the bar, and
this will let you bore the hole right at the
and cutting down the bulk as much as
possibla. With hacksaw and file shape the
piece as shown in the drawing. Fit over the
saw arm, and poasition it by setting up the
frame in the lathe, the correct position is
directly under the centre line of the lathe.
Drill through, and secure to the arm with a
ABA screw, or rivet if you prefer.

Blade clamps assembly

Twa clamps (20 and 21) are required,
made from V2in. dia. silver steel. Thay are
in two pieces, but are first cut the thickness
of both halves and drilled with two holes
being 4BA. and 8BA. tapping size. They are
than sliced in half. One half has the holes
opaned up to clearance sires, the other
half, the holes are tapped. File the sawn
faces flat and clamp togather using the
tapped haoles and suitable screws. Place in
the vica and file to the “V” shape, This is
the rocking edge to allow for movement of
the blade clamp in the groove.

Finally the clamp retainer (22) is cut
from a "Min. wide strip of '/18in. mild steel
and wrapped round the saw arm ina "U"
shape. Clamp a blade in place in the
holders and lightly tension, and holding the
“U" strap in position, mark the line of the
6BA screw which passas through the
clamps. These "U" straps are held in place
with longer 6BA bolts, reference to the
drawing will make this clear, The 6BA
scraw is o the rear of the blade, the strap
will stop the holder flying into orbit if a
blade breaks. It also serves to keep the
holder upright when slender blades are
baing used, as thay tend to tilt forward
when tightened.

Saw table (23)

This a piece of 48in. plywood, the shape
is not important and can be changed from

L that shown if considered beneficial, Cut the
2 saw slot centrally before the holes are
<l __gﬁ _{ g ; o : drilled to fix the table 1o the support arm._ |
@ —T‘ ! |4 AB uaad large headed screws and nuts, (the
RAT ERIDY y NS kind used to assemble lightweight slotted
.L S 3poEs T = ] : | angle frames) the heads being recessed
3 INREL0A ; ' . - into the table top. it helps to chamfer the
o R
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sdges of the table, as this prevents material underside of the table, held in place with the base at the front and. This makes a
from catching when pushing forward to the screws countarsunk into the top of the much more rigid work surface and

saw, If you want to have a really smooth table. The lower and is fixed to the side of makes it easier 10 control the cut. e
top, glue a piece of Formica type shest on

the surface ' = m

And that is it, with phete 5§ showing the
comploted parts waiting assembly, and
photo 6 showing the finishad saw, Try it
first with a Junior hacksaw blade, No
clamps are needed for these, simply sit the
pins in the cross grooves and tension, Set
the lathe at slow direct speed and start up.
Check if there is sideways movement when
the blade is moving, and if so, it can usually
be cured by altering the position of the
frame across the lathe, The saw arm frame
pivots are best nutted up tight enough that
the saw arms are fairly stiff, the sides of the
frame tube will squeeze in 1o effect this,
Give all pivol points a drop of oil before
starting up to take care of lubrication

Experiment with speeds and tension,
though | found slow direct speed best for
matal, higher speeds for wood, Also, when
cutting, a touch with 5 candle against the
maoving blade makes quite a difference in
preventing snatching.

An improvement

After a period of use, it was thought that
a stiffening strut would be an improvement.
and was made as follows. A piece of the
SAME squans tube was cut 1o fit béetween
the bottom frame and the underside of the
tabile. The top end of the tube is cut our 1o
form a square U shape and the side pieces & The completed assembly.
bant out at right angles to support the
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MACHINING
WHITE METAL

BEARINGS

This article by Ted Hartwell will
be of considerable interest to
those involved in engine
reconditioning

15 articls complements that in issue
I 13 of ME.W. by Fettler who
describped in detail the relining of
white metalled bearings, thersby enabling
the home workshop enthusiast to
successfully undertake the prooess.

The following is, therefore, a guide 1o
the subsequent "fitting up®, boring and final
assembly of such bearings, particularly for
these rebuilding veteran, vintage or classic
cars, and who would like to recondition the
engine themselves. Crankshaft grinding
(and cylinder boring) services are avallable
in most large towns but, as noted by
‘Fettler’, white metalling specialists are
comparatively few in number, providing an
incentive to do this work oneself and, being
labrour intensive, avoiding the substantial
cost involved,

The advice given regarding dimensional
aspecls, 1,0, ‘'nips’, clearances etc. is that
which the writer has found satisfactory
over some fifty years of practical
experience, but may differ with
manufacturers and/or club data. Should
the variation be substantial it should be
nqueried,

Essential workshop facilities

A lathe with a minimum of 3in, centre
height together with a ¥in. bench drill and
a robust vice will provide the basic
equipment, together with a simple
connecting rod boring fixture. Line boring
of main bearings can present a problem
(lathe baring of individual bearings with
subsequent hand fitting is possible but not
recommended). Howewver, line boring
equipment can be improvised which, with
care, will give professional results. This
equipmant will be described later.

Types of white metal bearings

The fallowing covers the range which
Ihe enthusiast is most likely to encounter.

al Heavy Sholl Half Bearings. White
metalled bronze or steel shells, with or
without flanges, used for main, some
camshaft and big end bearings prior to tha
introduction of ‘thin wall’ bearings in the
mid 1930s.

b} Heavy Shell Bush Bearings. Similar
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to (a) but unsplit, used for main bearings,
particularly in the smaller ‘two bearing’
engines and as camshaft bearings.
Qeeasionally found in single cylindor
industrial engines with overhung
crankshafts as big end bearings.

c) Solid White Matal Versions of (a) and
(b) abowe, Relatively rare - mainly used in
small industrial and marine engines.

d} Direct Metalled Main Bearings, White
metal cast directly into the crankcase
bearing housings - both case and caps.
Predominantly found in Ford car engines
and Fordson commercial vehicle engines
and tractors (pre-Warld War 2).

@) Direct Matalled Big End Bearings.
White matal cast directly into the
connecting rod and cap - generally steel,

TIGHT 3 | FEELERS

although the Standard Motor Company
used aluminium alloy rods for a period.

fi "Thin Wall' Bearings. Thin shells with
an oven thinner coating of white metal, of
precise wall thickness, fitted to precision
machined housings and normally requiring
no finish machining. Used for main and big
end bearings, Cannot be successiully re-
méetalled but other recovery methods can
be used if replacements are not available,
soms of these being outlined later,

@) “Thin Wall" Bush (Wrapped) Beanngs.
As above bul of bush form. Generally used
for camshaft bearings and In single
cylinder industrial engines. Comments as
LEUN

h) Floating Split White Metal Bearings.
Pracision steal shells lined both in the bora
and on the outside diameter with a thin
layer of white metal. As far as the writer is
aware, used only on pre WW2 Ford and
Fordson VA engines. Cannot be
successfully white metalled,

i) Non White Metal Bearings. These
include both heavy and "thin wall’ shells
lined with leaded bronze, reticular tin and
various similar bearing materials, some of
which have an additional overlay. Salid
reticular tin bearings have been used in a
few engines, notably shortly after WW2.
These types arg not covered in this article.

Lubrication systems

The satisfactory operation of all whita
metalled bearings is depandent on
adequate oil being supplied to the actual
bearing surfaces. The principal systams
used in the older vehicle, light industrial
and small marine angines are;

al “Total loss’ or drip feed via an
axtarnal pump (hand or mechanicall or &
wick feed devica.

b} Splash fad via 'dippers’ on the
connacting rod caps

¢l Aing ollers running on the erankshaft
journal through a slot in the actual bearing,
thereby transfarring oil from an integral
reservaoir.
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d) Pressure fud via an internal oil pump.

e) Petroll, i.e. oll added to the petrol,
This system is confined 1o two stroke
engines, mostly fitted with ball or roller
bearings.

The splash fed and pressure fed
systems are those most likely 1o be
encountered, and are described below:-

The splach fed system employs an
extension on the connecting rod capls) 10
‘lift’ oil from the sump thereby lubricating
the actual big end and main bearings via
strategically placed pockets and oil holes.
Aelatively trouble free, subject to the sump
oil level being maintained, and which
allows dint and sludge to partially settle out
of harms way at the bottom of the sump,

The pressure fed method is that
currently used in to-day’s engine (but
without the ‘full flow filter). Oil drawn from
the sump via a simple mash sirainer is
pumped by a gaar or vane pump into the
main gallery normally running the length
of the engine, the pressure baing limited by
a spring loaded valve and with excess oil
being returned directly to the sump. The
aallery, In turn, supplies oil to the main
bearings (together with other feeds via
secondary drillings to the camshaft
hearngs and possibly the timing chaln or
qgears), The main bearings will have one of
a variety of grooving systems enabling oil
10 be provided to the big end bearings via
oil hole passages drilled in the crankshaft,
Small end lubrication may be augmented
by a feed in or on the connecting rod.
Proven over many years, but early engines
tand 1o suffar from pramatura oil pump
W&Bfr

Whichevar system is eamployed, the
essential supparting oil film s created by
hydrostatic pressurae due to the rotation of
the crankshaft journal as shown in Sk1, the
pressure being proportional 10 the
unbroken (by oil grooves) surface of the
supporting bearning. It is essential,
therefore, to faithfully copy the oil groove
pattern established by the engine builder
and not to introduce modifications without
expert advice.

Most heavy shell bearings have
mudlets provided at the joint faces to
spread the oil across the width of tha
baaring, to provide a trap for foreign
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matter and debris and, more importantly in
the writar's opinion, to protect the bearing
from any tendency to ‘close in’ at the joint
faces with the consequential loss of
clearance. Again, these mudiets should be
faithiully reproduced in the re-matalled
beaarings.

Action prior to re-metalling

While adeguately covered by Fettler, the
following minor aspects may be of
additional benefit:-

a) Baaring shells and caps should be
numbered to ensure replacement in their
ariginal locations.

b} Shims should be retained as
patterns, or thick shims for re-metalling on
the edges.

¢} On the assumption that the bearings
will, in all probability, have been previously
re-metalled, a8 witness of the original
manufacturer’s groove pattern may be
visible when the old metal has been
removed.

Typical types af main bearing oll
graoving are shown in Sk2, As a general
guide the crankshaft ol hole (wheare
applicable) should align with a full
diameter oil groove through 180deg or half
the diametar of the drilled hole through
360deq,

Direct metalled connecting rods should,
after the removal of the old metal, be
checkad for owality (over 0.020in. requiring
correction by shims) and for bend and twist
as described later, to avoid problems
during finish boring.

Bearing preparation, rough
boring and of grooving 2

On the assumption that the engine
being rebuilt has half shells finted to the
mains and possibly the big ends, the
sugpestad procadure is as follows:-

Having cleanad off the protéctive "'wash’
frem the backs of the shells, remove the
surplus white metal from the joint faces
leaving on approximataly Yzin, The
‘Millenicut rasp was the standard hand ool
for this, but a flat wood rasp, or coarse file,

may be lound suitable. Measure the
original housing diameter across the joint
line, which will invariably be a standiard
Imperial or metric dimension, then proceed
to ‘spread’ the shells by supponting the
backs on a block of hardwood and lightly
peen the white metalled surface with a half
pound ball pein hammer. The indentations
should be evenly spaced which will
counteract the contraction of the white
metal lining occurring during cooling,
allowing the shell to regain its original
diameter, Proceed until this dimansion is a
few thou larger than the size established
for the housing.

Carefully file the rernaining metal from
the joint faces, barely down to the actual
shell, and finish by firmly rubbing these
taces 6n a sheet of coarse emery clath
placed on & flat surface, such as a piece of
plate glass (or an old mirror). Drill through
any holes, taking care not to enlarge these
beyond their original diameter,

Note. Some of these holes may be
‘blhind’ or elongatad.

Prior to rough boring in the lathe,
measure the shell diameter at 30deq. to the
joint line. Should the ovality exceed
0.020in,, two pieces of metal shim will nead
to be trapped batween the joint faces te
‘round up’ the beaning before pairing the
shells with a Julnlee clip. The bearings can
now be rough bored in the four jaw chuck,
leaving about Wain. in the diameter for
subsequent finish boring. The main journal
thrust (flanged) bearing and any
connecting rod shells should also be faced
avanly to width, again with ¥sin, allowance
(“=in. per face).

0l grooving can subsequently be
carried out in tha lathe as follows:

a) With offset annular grooves, by
staggering the shells in the four jow chuck -
again with the help of a Jubiles clip.

b) With groowves in tha bad (block) half
only, by pairing these particular halves for
grooving.

¢} With orbital grooves, by tilting tha
paired bearings in the four jaw chuck using
tapered packing pieces under two of the
jaws and setting the area 10 be
grooved true.

Refitting the prepared shells to
the bearing I;r.c-gmgs (and

connecting r

Four essential conditions need to be
achieved during this work:-

al The bearing shells must be
adequately supported or "bedded in” to the
housings to avoid flexure and the possible
resultant formation of fatigue cracks in the
white metal “lining.

b)'Where bearings are appreciably oval
on the backs, shims must be fitted to round
up the beanng in its housing. In extreme
cases failure to correct this situation can
laad to the finished bore breaking through
the lining 10 the actual shell, Connecting
rods that have been "pulled down' {or their
centris shoertened) to average out this
ovality will regult in a reduced engina
compression ratio,

¢) Adeguate, but not excessive, nip or in
to-day's parlance ‘crush’ (previoushy
associated with a preparatory process in
the nipping up of Rolls Royce bearings
employing Halls metal), Failure to achieve
an accoptable nip will lead to bearing
movement and affect heat transfer, while
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@xcassive nip may lead to premature
failure,

d) Ensuring that the big end bolts and
main bearing studs have not been
previously stratched and thereby
weakened, Tell 1ale "'waisting’ is easily
recognisable, and any suspect componants
should be replaced, studs and bolts by
those machined from say En 16 or En 24
steel and nuts replaced. Black "high tensile’
bolts are not recommendad.

Shims

These are employed in the following
basic situations:-

Original Manufacture a) Several thin
{two thou) shims for subsequent bearing
adjustment, generally on direct matalled
connecting rods and main bearings. (Ford
and Fordson were typical). b) Thick (in.)
plata shims, some with white metalled
edges, employed when cennecting rods
and bearing shells wara produced in one
piece and subsequently split by cutting
through the joint line, (The Rolls Royee
Ghost engine is typicall. Note a) and b)
may be combined,

Rebuilding

#) As "half shims batwaan the housing
faces to round up the housing when new
shells are fined. b) As ‘through’ shims to
round up both tha housing and tha baaring
whan randerad oval by aarlier refitting or
poor workmanship. This type of shim is
also employed to round up direct metalied
connecting rods and, occasionally, direct
metalled main journals for the same
reason. Through shims can range from
about twenty thou to %in. or even %ain. in
thickness. Due to the difficulty of white
metal edging the thinner material, half hard
aluminium can be employed which will
bore reasonably well with the white metal,

While connecting rods can be mudietted
with the through shims in place in the
fixture described later, both aluminium and
white metal edged shims should be
ralieved 10 match any mudlet pattern
subsequently machined in main bearing
shell edges.

When through shims are employed on
shell bearings, it is essential that the nip is
evenly disposed between both bed and cap
halves. Should the shims be less than Win.
in thickness, nipping plates must be
employed, consisting of say %sin. gauge
plate of suitable dimensions drilled to take
the stud or bolt of the baaring. Finally,
following finish boring, care should be
taken that shims are replaced in thair
anginal locations during fitting and
asgambly,

The nipping-up process

Having checked the faces for flatness,
lightly blue the housing bore, refitting the
prepared shells and tighten the retaining
nuts, with an appropriately set torque
wranch. Slacken the nutis) on one side of
the bearing and lightly re-nip. Using feelar
gaugaee, chack this side which should
accept a three thouw feeler but not one of
four thou, Progressively remove metal
from the bearing cap, checking alternate
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sides of the bearing until these conditions
are achieved, meanwhile examining the
blue marking transferred to the back of the
shalls and removing any high spots to give
a minimum of 80% surface contact

Shells which have been fitted with
through shims should, unless these shims
arg '4in. thick or more, be nipped up using
the plates described above, The nip should
ba avanly distributed between the top and
bottom halves, accepling a feeler of ona
and a half thou but not one of three thou -
a ‘sticky” two being the objective - see Sk3.

Direct metalled mains and big
ends

Both of these, after checking the flatness
of the mating faces, need only be tightened
to the correct torque (using shims where
necessary) prior to rough and finish boring.

Bush bearings

These can be rough bored and oil
grooved in the lathe in a similar manner to
thit daseribed for shell bearings, but may
he found to be slack in their housings in
which they should be a light press fie.
While new over length and owver size
bushes can be made, metalled and
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subsequently rough bored, finish turned
and parted off to length, the original
bushes can often be recovered by knurling.
With the rough bored bush supported on a
mandrel, coarse diamond knurl the surface,
but not necessarily to “full form'. A light cut
will then achieve the requisite interference,
while still providing about 75% surface
contact,

In line boring of main bearings

While hall shall bearings can be finish
bored individually in a pre machined (back
size] half housing (itself white metal lined)
in the lathe, thee subsequent fitling is a
highly skillad and lengthy process and
which also calls for precise rounding up of
the pairad bearings by shims, A typical
fixture is shown in 8k 4 which can also be
used for rough boring and somea oil
firooving,

It is suggested, therefore, that the
enthusiast may prefer to construct a simple
hand operated ling baring rig which will
produce professional results. A rig of this
type is described below, with
constructional sketches provided in Sk's. §
and 6.

The line boring fixture

This consists of:-

a3l A pair of 1% x ¥in. BMS ralls of
sultable length, tapped at intervals or to
suit the selected positions of the cross
members,

b} A minimum of four cross members
{five will be required for six cylinder four
main journal engines), cut from 2% x 1% x
Yain. steel angle, as shown in the sketch.

¢} A minimum of four vertical bearing
carriers of 2 x Yun, BMS to which are
attached by bolts pre-machined ¥ain. thick
steel discs. A second set of discs, each
secured by three socket head cap screws,
rertain the 2in. brass or bronze balls
forming the boring bar bearings or, in one
cags, tha fead nut.

d) A boring bar consisting of a suitable
length of 1.250in. diameter precision
ground steel bar, cross drilled %sin. and
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tapped st one end for the handle. This bar
should also be cross drilled 1o take Yin.
round HSS tool bits. and drilled and tapped
Haln, UNF, for clamping screws. It may olso
be considered an advantage to tap the
lawer end of the tooling holes Yyin. x 26
TPI for tool adjustmaent,

el A feed device, secured by two screws
dimpled into the boring bar, and providing
a positiva hand feed via the tapped 2in. ball
in the vertical carrier.

Finish boring the main bearings

Note. While many engines are of
monoblock construction, those with
separate crankcases should have the
cylinder block(s) bolted to them prior to
setting up for boring,

A pair of aluminium or scrap white
maetal collars, bored to fit the bar and
trned precisely to the bearing back size,
are initially fitted to the end bearing
housings. This is followed by clamping or
baolting the two 1% x Yan, rails to the side
sump faces, The boring bar can now be
entered into the collars together with the
vertical supports spaced to adequately
carry the bar but laaving room at each
bearing position for tool setting and bore
measurement.

The cross members can now be fitted
and the total assembly progressively
tightened, followed finaliy by the three ball
locking screws in each of the vertical
carriers. Partial withdrawal of the bar from
each end will allow the alignmeant to ba
checked and any minor adjustments made.
The satting collars can now be removed,
replaced by the end bearing shells and the
alignment rechecked, Assemble the feed
unit and fit the aperating handls.

Boring can now proceed; an assistant
may be necessary to turn the handle! The
boring tool should have an included anglae
of about 60deg., top rake of Bdeq, and a
small (0.020in.] "curved flat’ at the tip. An
initial cut should leave about ten thou in
the bore for finishing. While the tool can be
set by its adjusting screw, a simple block
Sk 7 will anable a depth micrometer 1o be
used for incremental cuts, Carefully check
the finished bores with a pair of
toolmaker's callipers followaed, if all
appaars wall, by the use of a telescopic
gauge when the bar has been withdrawn,
A further thou is much easier to remova by
boring than by hand seraping!

Suggested clearances

A bare one thou total clearance will
enable the crankshaft to be rotated but ong
half to threa quarters of a thou per inch of
diameter is generally regarded as that
necessary for satisfactory operation
without excessive running in.

Finishing operations

With the feed unit described, bearings
other than tha thrust, can be chamfered or
radiused at the mauths, but it is suggested
that the actual thrust be only just cleaned
up on one face. This bearing can then be
clamped on a suitable turned (tubular) stub
and faced to length, again with the
requisite chamfers or radii. A piece of thin
card wrapped around the stub will avoid
damage 1o the bearing bore. End float or
clearanca Is generally accepted to ba
between three and four thou.

The final machining operation is that of
mudletting, which can be carried out on a
Vein. bench drill as shown in Sk 8.

Direct metalled cylinder blocks

Thesa are generally of Ford or Fordsan
origin and require special oguipment for
line boring. IModel T Fards used to be ‘cast
to size” using a black leaded mandrel of
crankshaft diamater), This is not illustrated
but the reference poims are the from
camshaft bearing, the sump joint face and
the rear oil retainer housing. The basic line
baring fixture can be used but with a
special boring bar plate registering in the
front camshaft bore, a collar in the rear oil
retainer and levelling the bar relative to the
sump jaint face.

Finish boring of the connecting
rod big ends

Twa basic options are available for big
end boring. Those who have access to a
larger lathe, and prefer to see the
workpiace rotating, may decide to use the
typd of fixture shown in Sk 9, which is sell
explanatory. However, for those with
smaller lathes, a boring rig capable of
being constructed and used on a 3in. lathe
is described below:

The boring fixture

Dimensions are not provided for this,
enabling it to ba made to suit the lathe

employed and the job in hand, although
the basic design will parmit it to be used on
similar connacting rods without significant
altaration,

The fixture shown in Sk 10 consists of
a fabricated (bolted) angle plate of 4 x ¥in.
BMS members to which ara fixed two side
plates of 3in, X ¥in. steal by in. sockel
head cap screws. The base of the ‘angle
plate” is drilled to suit the cross slide slots,
thus allowing the rod to overhang the
headstiock edge of the slide, should this be
necessary.,

The top of the vertical plate is provided
with a slot to accept a %in. shouldered stud
carrying a pair of cones to centralise the
small end bore. Lateral adjustment of the
rod is by purpose mads spacer washars or
by threading the inner cone, The actual big
and is held by a pair of %in. diameter
‘slugs’, with pressure to the sides of the
rod being provided by two elamping
plates. Additional lateral support is given
by two further screws, one tapped into the
vartical plate. the other fitted to a ‘drop in’
latch plate, carried on two graoved pillars
bolted to the face of the vertical plate.

When in usa, the jig should be set
snuare 1o tha lathe axis and anly light
pressure applied 10 the rod by the
clamping screws to avoid distortion to the
big end.

The baring bar is provided with a laper
to fit the headstock spindle bore, and is
centred at the opposite end for tailstock
support, both when being turned 1o
1.260in, (in common with the boring bar for
line boring) and in subsequent use.
Alternatively, the boring bar can be made
from a pieca of tha 1.250in. ground bar
obtained for the line boring fixture,
carefully centred by the use of the four jaw
chiuck and the fixed steady prior 10
machining tha tapar, Similar provision
should also be made for the use of culting
tools, the tooling holes being spaced at a
little over the width of the connacting rod
big end, thus allowing progressive rough
boring, finish boring and facing of the left
hand face. Only the right hand facing tool
will need repeated removal and repiacing
during the machining of a set of four or six
connecting rods,

While a similar smaller stub bar can be
made for mudletting, that shown in Sk 8
for use on the main bearings can be used
in conjunction with the three jaw chuck.

Setting up and boring the
connecting rod big end

The rod centres {small end ta big encd)
will originally have been a standard
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Imperial or metric dimension. In all
probability direct metalled rods will not
have had appreciable metal removed from
the rod half faces, enabling the centres to
be established by direct measureament.
However, those fitted to shalls are more
accurately checked from the erown of the
rod bore. In the absence of a large vernier,
callipers and @ crisp 12in. rule will give a
reliable indication of the original
dimension,

The boring jig can then be aasily set lo a
similar distance, particularly if the outer
cone diamater has bean precisaly turned to
Tin., when a piece of say Yin. steel rod,
faced 10 the required length, is used as a
setting gauge between the boring bar and
the above cone,

On the assumption that the rods have
earlier been checked for bend and twist,
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the cones should be allowed to “take
charge’ but lateral adjustmaent made to
biring the lower clamping siugs central with
the big end. These should now be gently
tightened by the side plate screws, keeping
the rod ‘'upright’ by evening out the fors
and aft spacing. Finally, the latch plate can
be dropped into position, and the lower
web faces of the rod supponed by the two
scrows against subsequent cutting
pressure, particularly when facing the sides
of the big end to width.

Prior to the actual boring the rod will
need ceniralising by the use of the cross
slide to provide an even thickness of white
metal at the joint faces. Three options are
available:-

al When assembling direct metalled
rods, the junction of the metal with the rod
can be projected to the side faces by

scribad lines Sk 11.

b) Alternatively to the above, whan the
rod face has been ‘registerad’ by the use of
a hook tool.

<) With half shell bearings, either by
setting up to the previously rough bored
diameter, or by the use of the hook tool
above using the flange diameter ac a
reference.

Should there be any doubt regarding
the above setting, the rod should be
removed following a trial cut, split and the
svenness exarmined,

The actual boring is carried out in a
similar manner to that of the main
bearings, using say 300/500 r.p.m, and a
fine fead. This is followed by combined
facing and radiusing or facing and
chamfering ensuring that the tools used
provide a flat contact face for the
crankshaft collars. End float is normally
two to thres thou.

Note, Some engines had the connecting
rods located by the small end bosses with
the big ands kept clear of the crankshaft
collar faces by a substantial amount. The
overall width of these rods was a standard
dimension which should be sstablishad
prior to the removal of the original white
metal,

A few connecting rod big ends had
annular oil grooves -

Ford again being typical. These grooves
can be formed either by ‘jacking out’ a
suitable form tool from the boring bar
using a shorened haxagonal key, or by the
use of a stub bar, again with a suitable tool,
held in the four jaw chuck and using the
chuck jaw movement for offsetting. If
mudletting is necessary, this can ba simply
carried out by the use of the mudlet snout
bar and by moving the cross slide in the
required direction.

Bearing fitting and final
ssembly.

Prior to commencing this, the
crankshaft, if having been roground, should
have all ol hole entry and exit points
blended into the journal dismeters by a
small (¥zin.} radius, taking care not to
produce local “low spots’ on the journals.
The shaft must be subsequently
thoroughly cleaned to remave any residual
sludge and/or abrasive from the drilled oil
passages. Should these have been plugged
during original manufacture, these plugs
must be removed (by dnlling if necessary)
and renewad or raplaced following
cleaning,

Fitting the main bearings

Lightly blue the crankshaft journals and
assemble the main bearings, tightening the
nuts to the torque used during the boring
operation. At this stage, the undarside of
the castle or slotted nuts should, if
required, be carefully filed to ensurae that
when the appropriate torque has been
applied the split pin holes line up with the
slots in the nuls. In prestige engines, nuts
and their associated studs are also
numbered for refitting purposes.

Following a light "clunk’ with a lead
hammaer (but never on crankshafts fitted
wilh thin wall bearings) on two of the
intarmadiate crank wabs, the shaft should
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turn, possibly with some resistance, by
hand. Subsequent removal of the bearing
caps and the crankshaft may reveal “hard’
markings near the outer édges of the
bearings caused by grinding wheel wear
when the shaft was reground by traversing
the whee! towards each edge of the
journal.

(During eriginal manufacture all journals
are 'plunge’ ground). These hard marks
should be removed by the careful use of a
half round bearing scraper. Repeated
assembly and hight scraping should enable
the crankshaft to turn freely and present an
overall (80%) transfer of blue marking to
the bearing surfaces. Coincidental with the
above the thrust {location) bearing must be
chacked for the acceptance of a threa thou
feeler around the complete contact face.
This clearance should mot be such that it
accepts a five thou feelar.

Fitting the Connecting Rod Big
Ends

This work is normally carried out by
holding the flange of the crankshaft in the
viee, using vice clams, with the outer
{timing end) supported by a bird mouthed
wooden prop from the floor, thus allowing
complete access to all crankpins. The
netusl fiting is similar to that of the main
bearings, and when completed should
allow the rod {without lubrication) to drop
from about 15deg. past top dead centre to
about 15deq. before bottom dead centre.
Again, snd float should be checked for the
acceptance of a two thou feeler but not one
of four thou,

Connecting rod alignment

An assantial and frequently overlooked
integral part of engine fitting is that of the
alignment of the connecting rods, which
will have had any major bend or twist
corrected prior to ra-metalling and
subsequent boring.

Having replaced any worn small end
bushes {some rods have ‘clamp type’ small
ends), the use of a gudgeon pin and the
squared mandral shown in Sk 12 will
enable any twist to be identified by placing
the rod on a pair of parallels on the surface
plate, The rod must also be checked for
bend or parallelism of the big and small
end bores, either by use of the simple
gauge finger also shown in 8k 12, or by
supparting the squared mandral on a pair
of vee blocks on the surface plate and
alternately ‘clocking’ the height of each
side of the gudgeon pin projection from the
small end. Correction for both twist and
bend should be made in the vice, using
vice clams and a purpose made bending
tool, slotted to accept the web section of
tha rod and illustratad in Sk 13. Alignment
in both planes should be within ene and a
half thou. Finally, the rods should be
checked for the centrality of the small ands
by, placing each side of tha big end in turn
on the surface plate, when the difference in
small end height above the plate should
not excead Ysin. A number of engines were
fitted with offset connacting rods to match
the cylinder bore spacing with the crankpin
positions, Such reds can only be checked
for a ‘rogue’ member of the family by the
abova method, uniess the reader is
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prepared to go to tha extrema length of
measuring cylinder bore centres and
crankpin spacing to calculate such offset.
Howsvar, absence of pistan ‘bossing’ i.e.
positive clearance batween the small end
and piston boss faces on assembly, will
confirm that all is well.

Finally, remove any bruise marks from
thia connecting rod forging caused by
corrective bending to avoid the risk of
subsequont failure from fatigue cracks,

Final assembly

Absolute cleanliness Is essential, this
operation baing carried out in an area
remote from that used for, say, off-hand
grinding or other sources of abrasive dust.
All oil hole drillings and pipes should be
further checked for freedom from sludge,
dirt or any othar foraign mattar by
‘redding’ and/or the careful use of
compressed air (safety glasses essential).
Pockets in crankshaft throws are
particularly suspact to sludge build-up,
while certain Morns engines had oil hole
drillings in the block intercepted by
relieved main bearing studs neading
removal 1o ensure a clear passage for oil,
The oil pump should be overhauled where
necessary by reducing the end float of the
rotating membars, or replacing them if
appraciably worn, The seating of the
pressure relief ball valve should also be
examined together with the ball and
spring.

At the point of final assembly the
housing bores and bearing backs should
be clean and diy, but a genarous amount
of engine oil used in the actual bearings.
The writer does not recommend the use of
additives either during this process or the
running in period, these substances
tending to ratard the initial badding in. if
felt desirable they can be used following
the first oil change with the objective of
wear rate reduction.

Not rding thin wall pre-
ﬁﬂiﬁ?’dﬂ'&'" shell bearings and
es

Many Classic car engines are fitted with
thin wall bearings which, as noted by
Fertler, cannot b successfully re-metalied.
Should exact replacements for the engine
not be avallable, the following procedure
may be of assistance:

a) Establish the housing diamataer, the
original wall thickness, length and oil
groove detail.

b) Borrow a replacement bearing
catalogue from your local dealer to identify

1) A similar bearing of greater length, or

2) A bearing of similar wall thickness
but of slightly increased diameter and
possibly langth. (Wall thicknassas ara
generally standard, although the Ford
Motor Company have adopted ‘over size
back’ shells for recovery reasons). Shalls
under a) can ba faced to the raquirad
length on a mandrel using a Jubilee clip,
while those under b) can be fined by filing
the butts of each shell opposite the tab to
give an evan nip of three to four thou,

Particular care should be taken in
respect of oil hole positions, although an
unwanted hole will probably be blanked off
by the housing itself, In the case of b} it is
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racommandad that the resultant borals) be
measured on assembly and the crankshaft
ground to suit to provide the appropriate
clearance.

In an axtrama situation, both half shall
and bush bearings can be made in the
home workshop, the writer having used
this method to produce camshaft bearings
following the boring out of tha parant
metal (cast iron) bore:-

al Set a piece of suitable drawn steel
tube up in the four jaw chuck and wm 1o
approximately ¥in, above the finished
outside diameter, machining the bore to
thirty thou larger than the final (metalled)
bora size required. Par off leaving an extra
3/4in. as a Iater chucking piece.

b} Using a tapered mandrel, line the
bore with white metal.

c) Set up the outside dismeter true in
the four jaw chuck, rough the bore ¥y in.
undersize and finish turn the outside
diamater 1o give a light interference fit in
the housing. Finish the bore, allowing the
desired clearance, plus the interference on
the OD, plus half a thou, Groove if
raguired. Pait off to length and drill any
necassary holes using a very sharp drill to
avoid damage to the white metal iming.

A bush made as above should behave
as a pre-finished component.

To make a pair of replscament pra-
finished shells, the above procedure can be
followed, but adding precisely the same
dimensian - say fifty thou to both the
finished OD. and bore diameters. The
resulitant bush can then be carefully cut
into two with a junior hacksaw, tabs
formed and then filed on the butts to
provide the essential nip of between threa
and four thou.

In conclusion

Two important den'ts:- a) Den't fit even
a single re-metalled big end unless the
angine has been re-bored, the ridge
removed from the top end of the cylinder
bore or a stepped 10p compression ring
fitted. b) Don't be tempted 1o build up the
joint faces of the shalls with white metal to
achieve nip. White metal loses half its
{compressive) strength at 100deg.C and
any such repair is unlikely to be effective
ovar an axtandad period.

The above cannot possibly cover all the
situations the reader may encounter, but it
iz believed that the principles outlined will,
with a little common sense and ingenuity,
enable other such work to be successfully
undertaken. The writer is indebted to the 10
Hoyt Darchem Limited for the sketehes
raproduced in Sk°s 4 and 9. The writer has
no commercial connections this Company
and all other information contained in this
article is based on his own
training/expanance &
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TAILSTOCK TURRET

This turret is from B Jackson of Port Elizabeth, Rep of South Africa, and being of
simple design, is particularly worth considering.

need for a simple tool ta speed up

the repetitive manufacture of small
parts used on an optics lens grinder, Photo
1 of the complate adaptor shows the four
different toolholders needed to do the job.
Thora are no details of these toolholders as
the constructor will wish to suit the design
to his requiremants. Tha usual splayed
turret would have taken much longer to
maka and, while it may look good, was
unnecessary, Parallel positioning was
egasiar and suited requirements of both
equipment and materials avallable. There
ara various designs of tailstock adaptors
with splayed toolholders but, for the small
machine operator, the very sire of the item
being worked, seldom, If ever, requires that
tools not in use be angled away. It was with
these thoughts that the design evolved,
Regardless of tha choice of toolholdar, the
principle for it's location ramains the same,
only the method of fitting to the disc
changes. The Jacobs chuck was salvaged
fram a Black & Decker power drill, while
the live and fixed centres, as well as the
centre drill holder, were all home brewed.

The only logic in making the adaptor is

the sequence of machining the vanous
parts. All machining was dane on the lathe
on which the device is used, with the
exception of hole ‘A’ in dise ‘B’ and
corresponding holes in disc 'C'.

T his taillstock adaptor is the result of a

Construction

You will need an old dnll which has a
good Morsa taper shank. The plain
diamater between shank and flutes should
not be less than 15mm. First cut off the
flutes at the plain section, If it has a tang
cut that off too. (a drill chuck arbor with
MT?2 and B16 tapers would be ideal, such
luxuryl, Next tum up disc ‘B’ leave a wall
defined centre mark on both sides. Now
make clise “C' and drill the 177mm dia. hole.,

Return to disc ‘B’ and across one side,
scribe a line diametrically through the
centre, On this, mark and centre punch
positions for the 12 and 15mm dia. holes.
Using a 4 jaw chuck, hold disc and
centralise on the position for the 12Zmm
hole and drill 12Zmm. Repeat for the 15mm
hola. Now drill the Bmm dia. hole at ‘A’
using a pedestal drill.

Holding the drill shank in a 3 jaw chuck
by the plain section, dréss up the small and
of the taper. Now insan the drill shank inta
the headstock taper and turn the plain
section, 13mm long, and 1o a diameter (o
ensure a “whack it home”™ fit in the 15mm
hols in disc ‘B". Pre-heating the disc heips
in this procadure,

Make centre bush ‘D', try discs ‘B’ and 'C’
on its related diameter to ensure that there
is no play, disc to bush. When | made this
bush the only MB tap | had was less than
usable. Rather than a trip 10 Town, soma
15Km away, to buy a new tap, | got around
the problem by turning the corners off a
suitable nut, drilling the end of the bush
and pressing in the comaerless nut.

It now remains to locate the toolholder
holes. This s the critical part of the whole
operation, although it may not seem like it
from the following directions. Assemble
the discs, centre bush and lock scraw. Fit
the adaptor to the tailstock. its position,
whather towards (photo 1) or away from
you, or virtical, (Contents page photo)
does not matter, as
drilling operations are
ralated to headstock
centre height. The
tailstock must ba in ine.

Fit & dnll chusck loaded
with a centre drill, to the
headstock, bring up the
tailstock with adaplor
and centra dnll dige 'C’,
Back off, remove
adaptor, but do not

M8 STEEL NUT (SEE TEXT)
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slacken the centre screw. With the adaptor
face down and, using hole ‘A’ as a pilot,
drill through disc "C' Bmm diameter. This is
done on a pedestal drill. Now unlock the
centre bolt and tum disc ‘C’ through 90
degreas, ighten centre bolt, Refit adaptor
to tailstook. and repeat operations as
before. Repeat for the third and faurth
positions. You will now have 4 centre
positions and 4 6mm dia. holes showing on
the outer face of disc 'C*

The hole "A’ is used with a Bmm dia. pin
10 index the turret to the required
toolholder to be used. Whatever
toolholdars are to ba used on the adaptor,
any hole drilled must be drilled on your

Quick tip

Clear stamped characters

Haying stampad o dial with the
required numbers, return this to the
lathe ensuring that it is running true
with negligible error, Skim the surface
taking off say hall a thou to remove
burrs and raised edgas. This produces
& very professional resull

Derek Brookes
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lathe. Even as in my case where a tapped
hole was required to fit the Jacabs chuck,
the tap was held in the lathe chuck. Only by
this method will a true line be held with the
lathe mandrel. Lack of dimensions for disc
‘C’ now becomes abvious, as "on location”
centring and drilling is the critical part of
thié process.

Thare is nothing unusual about the live
or fixed centres, or the centre drill holder;
each has 2 10mm diameter parallel shank
and is a press fit into 8 10mm drilled hole
in dise 'C". A small (dmm) sockel head
screw holds the drill in the centre drill
halder. You may note a cap screw in the
barrel of the live centre, This, when
scrowed in will lock the revolving centre.
This was done so that after assembly the
centre could be trued in the lathe chuck. In
use, a grease nipple replaces the cap
sCraw.

Photo 2 shows the finished parts prior
to assembly. The 6mm dia. pin for locating
the turrel is ot in the photos, or detailed
un the drawings, a simpla piece of 6mm
bar with a small head for easy fitting and
remowval is all that is required. The adaplor
has proved to be very efficient, ;
having been in use for three years. ﬂ

Quick tip

Quick tip

Holdlng external threads
Il extednal thréads can be difficult
hining, If the ti ;
2y solution is 10 use a
suitable split circular die as an
nccurale thraaded collat. Expand tha
die in its hoider, screw in the
die and
4 aif centring
k. The job will be securely held
withoul damaging the thread and will
run trua anough for most pnr-‘u If
diustme
ament 18 ra

rlll (TLT] lI e lour
hiuck to hold the die and its
tS

J. Waltars
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18 Setting screw cuﬁ;ing tool
Whean screvwcutt 2
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GEAR CUTTING -WITHOUT

COMPLEX CUTTERS

Z: Base unit mounted on cross skide of the Boxford lathe.

Barry Holt suggests that, unless a gear is to be used in a critical
application, there is no need for expensive form tools. He explains

the alternative.

hile gears used for high speed use
need to be accurate, those for
lower speed applications can be

quite effectively made with a single paint
cutter, | have, over the past faw years,
developed a simple method for cutting
both spur and worm wheels by this
method. My initial attermnpt came about
when my early Howard Rotavator
damaged the drive wheel, No replacemant
was available and | was left with three
aptions:

I. S¢rap the maching,

Z Havae one mada commaercially.

J. Atternpt to find a way of machining
one in the home workshop.

Having nothing to lose but time, | chose
option 3.

With the damaged wheel removed, |
was able to gain tha necessary dimensions.,
As the wheel was made of bronze | felt
confident that due to its machining
propertias, and once installed its ability to
bed in easily, | could at least produce an
acceptable replacermant. Whilst the worm
had thinned slightly in the cantre it was still
serviceable, and | could obtain dimensions
and a tooth profile from it | decided
against the production of a replacemant
worm dua to the complexity of the
remainder of the shaft and that certain
parts were obviously hardened.

Although it is the tooth profile that we
consider important in a gear, it is in fact the
space between the teeth that we cut.
Providing we have an original to work
from, @ single pomnt cutter can be made
quite simply 1o emulate this void and thus
produce teeth of the correct profile. To date
I have cut only replacement gears, but
providing a profile can be obtsimed there s
na reasaon why this method cannot be
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employed to cut a variety of gears for all
types of work.

It is worth noting that whilst this article
covers replacement worm wheels and spur
gears, the mathod of obtaining the cutter
profile is from tha original gear and differs
for both types. In the case of a domaged
worm wheel, usually all the teath are worn
and the profile has been obtained from the
worm. What this does not allow for is the
lead in and lead out of the tooth as the
wornm passes over it. Therelore when
grinding the cutter a radius should be
addad to accommodate this,

In the case of spur gears, more often
than not, the resson for a replacement is
due to teeth being broken off. This makes
life much simpler as all the dimensions are
availlable and the cutter can be ground
accurately to fit the gap between the
undamaged teeth,

Worm wheel

For my initial attempt at gear cutting my
workshop consisted of, an old modified 4in.
lathe, & milling machine and a Tauco bench
drill. Producing the single point cutter or
gear blank did not appear to present a8
problem, mounting and driving the cutter
and indexing the wheel did, The cutter could
ba mounted in the milling machine but |
would then require an indexing spindle for
the bLlank, that could be angled to provide
the angle of the teath. | was also reluctant-to
wse a single pomt cutter of the reqguired
diameter, without support on both sides.

The second option was to machine the
blank on the lathe and it an incdexing unit
to the outer end of the spindle for indexing
of the gear teeth. This would ensure

stability of the blank and as it would not be
dismounted between operations, would
also ensure concentricity. If | was (o use
this mathad, | needed to find a way of
mounting a cutter spindle. | wanted to
support it at both ends, make it adjustable
to provide the angle, and provide a spindle
spead compatible with the cutter and
material being machined.

My first thoughts wera to manufacture a
¥ shaped support with the cutter supported
in between the two arms. If the single arm
was round it could be mounted in a block
and rotated to the required angle. | would
shill need to provide a drive assembly and
accuracy would be essential in the spindle
bearings. It was at this point that the
eventual solution became apparent.

As | had » T slotted crass slide on the
lathe and a bench drill with a 1 % in., round
column, | decided to develop a means of
mounting the spindle and motor assembly
on the lathe. If | was able to angle the
column, | could achisve the required tooth
angle.

The spindle was already motonsed with
adjustable speads, and the lower par of
the cutter could be supported in an Oilite
bearing for stability. The base was made
from a piece of mild steel 10 x 3 x in,, two
holes were drilled on the centre line to
mount it on the cross slide, These were
filed X ehape to allow the plate to be
angled. By dnlling and tapping a further
two holes on one side, the spindle could be

1: Base unit ready for fitting to the cross
slide.
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tilted 10 the required angle. A piece of 1
Tin. dia, by %in. wall, stesl tube, was cut to
19in. in length and the ends turned square
on the lathe. After clamping and checking
for squara the tube was walded to the
base, photo 1. Onca it had been installed
on tha cross slide, photo 2, and the drill
spindle positioned, phota 3, the head unit
would be locked relative to the column
base and a lower bearing provided 10
support the lowar and of the milling
spindle, For the lowar bearing | used an
Qilite bush mountad in a 3 x 14 x ¥in.
aluminium alloy block. This was secured
by the front centre mounting bolt of tha
column base, photo 4.

The milling spindle was to be made the
same diameter as the root diamatar of the
worm. This gave the maximum support 1o
the culter and, whan the cotter was fad into
the blank, would control the maximum
depth of cut, should | attempit to feed it in
1o far.

An unusual moulding technique

Asg | was to obtan the profile for the
cutter from the worm, | nesded to take a
mould, and whilst there are many ways of
doing this, | feel that my method may
intrigus somae readers. Many years ago my
father gave me some strips of low malting
point lead. These look like normal lead but
will melt in hot water and cool quickly into
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solid form. | have used tham on many
occasions to make a patiarn moisld and
whan the work is complete they can be
quickly returned to their original state
ready for the next time. By melting this
onto the shaft, | was able to oblain a tooth
profile. (| am aware of this metal bur,
having already passed my caralogues and
buyers guides onto the new editor, | ame
unable ta quote a supplier for this. Can any
reader halp? Ed.)

The cutter spindle

The next stage was to produce the cutter
spindia and cuttar. The spindle was made
from Yzin. bar cut to din, long. A Yain, dia,
hole was cross drilled to accept a re-
graund slot drill. It was then drilled through
its centre and threaded to provide
clamping for the cutter fig 1. Using the
shank of a broken slot drill a single point
cutter was ground as in figs. 2 and 3. This
is the trickiest pant of the whole operation
and, as it is ground freehand, requires
patence and good eyesight, When
grinding the tool from & this type of
pattarn, two things must be borne in mind.,
Firstly, that the centro of the worm will
have the maximum wear and consequently
the profile should be taken from an area
with minimum contact and wear rate.
Secondly, as mentioned earliar, no
allowance for lead in and lead out of the
worm teeth comes from the worm profile
and a radius must be ground into the cuttar
to allow for this.

| f ] F1G.2.

SINGLE POINT CUTTER @
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2 Tauco drill head mounted on lathe,
4: Bearing block fitted to base unit,

Having completed the adaptations
raquiretd to cut the teeth, | was able 1o
procead with the machining of the blank.
The boss was turned first and then rotated
and centred in the chuck. The remaindar of
the wrning, boring and tooth cutting was
carried out without removing the blank,
thus ensuring concentricity. Once this was
completed tha top slide was removed, and
the drill column installed. Using a
protractor the column angle was set 1o
match the angle of the teeth. This was
done by loesening the centre two bolts A &
B, fig. 4, and adjusting bohs C & D, Photo 5
illustrates the angled mounting. Since the
initial operation, | now use a 1/4in, packing
below the column base whan angling it, for
WO reasons.

Firstly, it provides a flat constant
pressure above the T slot to reduce
possible breakage, and secondly, it
prevents the adjusting bolts C & D digging
into the cross slide and damaging the top
face,

The drill head and motor unit were than
fitted individually to the column and the
culter spindle inserted into the drill chuck
and centralised Into the lower suppaort
bearing.

It may be worth a few words st this
paint regarding the use of a pillar drill for
fiy cutting. The weight of the unit in
redation to the lathe bed size and
construction should be considered along
with the quality of saddle and cross slide.
Fortunately the Tauco appears ideal when
fitted 1o a Boxford. Secondly most are
constructed to take a vertical load against
tha bearings and not a side thrust,
Although my initial gear cutting was
carried out without additional upper
support, | have now produced a bearing
and a replacement spindle. As the spindle
is easily removable in the Tauco, without
dismantling the original bearings, | made a
bronze beanng nose piece o it over the
quill and a taper for the replacement
spindie, photo 6. It con be seen fitted in
photo 3. On the first few occasions | did not
have this to reduce the load on the
bearings, but have subsequently found it a
vary worthwhila addition.

As the cutter spindle was casy Lo
construct and the lower Qilite bearing
readily available and aasy to replace, | felt
that, with limited uge and constant
lubrication, the wear would negligible and
not worth worrying about,

The cutter point must be aligned both
honzontally and vertically to the centre line
of the gear blank. Once aligned, the saddle
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FIG.3.
CUTTER PROFILING @

remains locked until the operation is
completed. The indexing unit was fitted to
the change wheel arm and a gear with the
correct number of teeth installed, photo 7,
As | was cutting a worm whee| and the
teeth were to be cut with a plunging action,
each tooth could be cut to full depth in one
operation. A stop was fitted to the cross
slide and adjusted to give the maximum
depth of cut.

Proof of the pudding

| was now ready to put my theory to the
test. With the drill spindie running at its
slowest speed, and the indaxing unit
locked in position the cross slide was
wound in until the stop was met. The cutter
was then withdrawn, the index peg
released, and the spindie rotated to the
next tooth position. This sequence was
repeatad until all the teeth had bean cut.

The drill assambly and indexing unit
were removed, Any burrs remaining after
thae tooth cutting were cleaned away and
the gear removed from the chuck

The gear was then assembled into the
gearbox and, as | had deliberately left the
overall diameter of the blank two
thousands of an inch oversize, it was a
littlo tight. | bedded the gear in using o
fine grinding compound, ensuring that
none strayed from the teath onto tha
bearings. Once satisfied with its oparation
| stripped it again to wash away all traces
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of the compound. The Rotavator was
assembled and continues to operate
perfectly some seven growing $easons on
from the repair,

Spur gear

My next attempt at gear cutting came
about as the result of the purchase of my
current long bed Boxford model “C”. The
back gears had broken teath and after
stripping and pricing up naw ones, |
decided to cut replacements, The mathod
employed was very similar 1o that for
cutting the worm wheel, but being spur
gears the operstion varied in four ways:

1. Tha column was mounted vertically
and not angled.

2. The cutter profile came directly from
the gap between the teeth and providing
tha cuttar fite parfactly then running
clearances are already accounted for,

3. The cutter would need to move
harizantally through the blank to cut the
teoth evenly

4. | falt that whilst the main par of the
tooth could be cut in a single pass, it would
be better 1o take a two thou. finishing cut
from each tooth

The cutter was ground to match the
profile of the gap between two of the
remaining teeth. This time the culter was
dllowed to project further from the holder
as, unlike the worm wheel, the cutter dops
not have ta match the diameter of the tooth
an 8 mating worm. As the gear did not
have a boss on one side, | decided to face
both sides to finishing thickness and bore
the cantre to mount it on the Boxford
spindle between the chuck and tail stock of
my then current lathe. Once mounted and
centralised the blank was brought to its
finished diamater. The top slide was
removaed and the drill mounted as bafora,
axcapt the spindle was vertical and the
saddie allowed to slide. The cutter was set
to centre height and with the point of the
cutter on tho outside radius of the blank,
the cross slide wound in to full tooth depth
less 0.002in. on the cross slide dial. The
¢ross slide was then locked in position.

The indexing unit was installed on the
Isthe and tha first tooth position locked. The
saddie was moved away from the blank
and the drill switched on. The lead screw
half nuts were closed and using the lead
screw hand wheel to control the saddie, the
cutter was slowly passed through the blank,
Once the cut was complete the drill was
switched off and the saddle retracted to its
starting position (the drill was switched off
not only for safety reasons but 1o pravent
the cutter taking away more metal during

5: Angle of drill set by
adjusting screws for cutting
worm wheel

tooth angle

6: Nose bearing and spindie
for the Tauco drill.
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the retraction operation), The indexing unit
was moved to its next position and the
cutting operation repaated

Upon completion of the initial cut on all
teeth, the top slide was unlocked and fed in
0.002in. for the finishing cut to be made.
This was carried out in axactly thes sama
way as the initial cut but with the drill
spindis running at a higher spaed. Photo B
shows the gear having its final cut taken.

The gears were installed and again being
bronze setthed down quickly and quiethy.
Since then | have produced replacement
gears for a screw cutting gearbox and a
front apron removed from a damaged
model “A". Both items have baen installed
on my model “C* and are running perfectly,

All the tooling has now been amended
10 suit the Boxford. | have also used the
set-up for key way cutting and for cutting
six splines on the end of a shaft. But
possibly more of that later |

QUICK TIP

Circle to internal
square ratio

Want to kn

This simple, but
effective, press
tool has been
soggesiad by
Philip Amos of
Mosman,
Australia

he series on

bench presses
(issues 19, 20 &

7: Indexing wheel
and plunger
mounted on outer
end of Boxford
spindle.

8: Close up of spur
gear having final cut
taken.

A SIMPLE PRESS

PUNCH

21) reminded me of a

job I had to do some years ago repairing
an antique wooden chest. This was
covered with painted cloth and edge bound
with thin brass angle, some of which had
been damaged and some lost altogether.
The new angles were formed from brass
shim stock 0.4 mm thick and held on with
brass upholstery nails. The problem was to
make the holes for the nails in the brass.
The idea came from the integrated punch
and die sets used commercially in gang
sot-ups in flatbed or brake presses, sea
illustration. These are used 1o
simultaneously knock a number of holes in
sheet matal, ususlly around its edges. In
my ¢ase the punch was a length of ground
HSES and the die a chunk of mild steel with
a hole drilled and reamad to sccommuodate
the punch, with a hackssw cut ot right
angles 1o take the workpiece. The depth of
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the cut provided appropriate location of the
holes at the edge distance A",

The lower part. the die, was drilled out to
provide clearance as suggested in
Machinery's Handbook, that is, 0.05 to 0.1
timas the job thickness per side; in this
case about 0.08 mm on diameter,

A sharp whaok with a hammer drove the
punch through the shim, it could also bea

used in an arbor or fly press or similar, In
most casas the punch could be pulled back
up with pliers; otharwisae it was bumped
back from the bottom with & smaller punch,
This is not suggested as the epitome of tool
making, but | made about a hundred
satisfactory holes to complete the job. It was
8s quick as lightning and as rough as =
guts, but it worked well for me. r!
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KEYS, KEYWAYS AND HOW TO MAKE THEM
Alan Jeeves reviews the various forms of this basic mechanical device
and describes attachment for the Mill/Drill which will aid the cutting

of accurate keyways.

USING THE ROTARY TABLE

A few simple accessories can enhance the versatility of this useful

attachment.
DRAWBARS

These vital aids to safe workshop practice benefit from a few hours of

straightforward machining

AND MUCH MORE

Issue on sale 28 April 1995

(Contents may be changed)

s Can anyone suggest a soures of supply of
small second-hand involute gear cutting
hobs? All postal or telephone expenses
gladly reimbursed

Mr.A.Craven, “Stanmore”, Myrtla Lana,
Penymaes Road, Holywell, Clwyd,CHE 78S.
= Wanted for Harrison HorizontalVertical Tel. Holywell 711512
Milling Machina

(ah A vertical head,

(b) Change whels for auto feed.

() Manual to purchase or for copying. | will
reimburse expenses

(d) Manual as above but for Elliot 10M
shaper.

Mr R Rice, 8 Heywood Road, Tibenham,
Norwich, Norfolk, NR16 1NZ

Tal, 01?9 674233

« Can anybody tell me where | can
purchase a Main Drive Balt for a Raglan
Sin. Lathe. Tel.0543 378651

+ Information wanted on supplier or maker
of quick change tool holder fitted to my
Myford Super 7, Stamped on the tool
holder are the following:-

Tripan -131¢- Smid 768

OUR PHOTOCOPYING SERVICE

Please nota that the charges for photocopy reprints of articles from back issues of
M.E.W. and all our other publications have increased as follows:-

First article £3.50 inc. VAT.

Follow up articles £3.00 inc. VAT,

Search fee £3.50

Postage and handling charge £1, oversaas plus 30% with a minimum charge of £1.50
Cheques ete. should be made out to Nexus Special Interests Lid.

Delivery from receipt of payment is normally within 28 gluys_ Only written
orders/requests can be dealt with, no personal enguiries or phona orders can be
accapted,
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John Shaw, 12 Palm Close. Liverpool, L9
1AA, Tel.061 521 1346

« Wanted set of four face plate jaws (as
Mustrated AM.E.W. Novambaor 1994) datails
and price. Tel. 0983 855 822 or Fax 0983
852 146,

» Can anyone help me with information for
the Zyto 3 1/4 in lathe?, Users manual,
other literature, source of spares ete, Tel

0209 214909,

FOR SALE

s %HP Electric Motor Single Phass
with feet, Cont. Rated including any
size of Single Pulley £40. Also a
Surface Gauge £6.00. Tai. (Blnckpodl)
0253 3544785,

DATA BOOK
ERROR

Please note that an error exists on page
G1 of the Data Book

The formula for height H should read:-
Height H=D/2 -1/2 «D2-C2

Ultimately this correction will be
published in the Data Book, Meanwhile
please corract your copy to avoid
possible confusion




SCRIBE A LINE

Cannon borer on display

From Mr. D, W. Ross of Lewes,

Thank you for a continually enjoyable
magazine. Refarring to issue 25 and the
article on the Large Machine Tool,
roaders visiting Lowes may wish to know
that there is, preserved, and on show in
the Anne of Claves House Museum, &
cannon borer identical to that illustrated
in figure 2. The long hexagonal section
iron bar is driven by a water wheel and is
equipped with a boring head almaost
identical with that in figure 1. The cannon
is winched forwards on a shedge
arrangement exactly as illustrated. One
wonders how they disposed of the swarf!

{Anna of Cleves Museum is at
Southowver High Streel, Lewes, Sussex.
Tel: 0273 474620 opan every day, except
winter period when only on Tuesday and
Thursday.)

More tumbler information

Terry Gould has some more interesting
observations on the use of tumblers.

The Tumbler. Oh dear. | 2aam to have
waoke a few folk up, Tumblers for this
Rumblers for that.

Eric Angell, Essex s an interesting ona
on two counts. The first is the use of
nutshells, For a medium, | have heard of
this before. The second is, while Mr
Angells siyle of vibro cleaner is made for
a spacial purpose, the principle Is very
simple 1o achiave, Time permitting, tests
will be carried out. This will use the
commeon 1/2 sheat oscillating sandsr
andior arbital gander. A simple fig or
maans of holding the sander up side
down, an old ice cream tub being used
for the container, Velero would be used to
hold the tub in place.

Before lsaving the subject, & brief
update on somae test resulis, which have
now been confinmed by an industrial user
(same company who provided photos of
Industrial version) it has recently come to
light while eléaning some brass
companents were mare difficult to work
with, i.e. harder to filedrill, after being in
the tumbler, more tests were carried out,
some material appears to be harder other
times not. The industrial uses confirmad
that surface hardaning can and does take
place, even with mild steel.

Material specification sought

M, C. H. de Whalley from Croydon
soeks clarification regarding a ratarial
specification

Mr. M, Holben's letter (S.A.L. Issue 25
page 72) could have been much more
helpful if he had given us details of steels

suitable for use as motoreycle fork
spindles and idertiffed the deglers that
stock them, Which steel should one
specify? It should be machinable (even if
only just), have maximum strength,
require no heat treatment, and be
available in Imperial sizes. | have made
many such spindies from half shafts, but
mostly used those wonderful unused (ex-
armoured car?) ones sold by Whistons
years ago for about £1 each, But my
stock (s exhausted at last, reduced to a
fow knobbly ends.

Mike Holben replies

[y reeply to the letter from Mr, C. H. de
Whalley. The steel which I use for
making girder fork spindles is EN 16 T or
EN 16 MT, the later machines slightly
Gbetter, [ obtain all my supplies, of steel,
phas bronze and alloys from Messrs
Engineering Supplies, Nottingham, 111
Church Road, Burton Joyea, Nottingham
NG 14 50J. Tel.: 0602 312853, who
advertise in Modal Engineers” Workshop
nearly every month along with other
material suppliers.

In cammon with Mr. de Whalley | also
miss Whistons for supplies of surplus
rmpeérial ruts and bolts ete.

Soft centre with certainty

From Michael Dover of Truro.

Mr. C. T. Owen of Norawal (S.A.L. page
83 issue 26) has trouble recognising Hard
and Soft cantres.

I had the same troube until | ground &
flat on the small and of the soft centre
and letter punched “5" on the flat so
formad

Buy a new pair and treal one as abaove,
end of trouble.

Obvious, when you are told.

This explanation from Frank Tobin of
Stoines.

From time 1o time | look through my
back copies of M EW. to ra-read articles
that | may have glossed over at the time.

Irt an article on making a scribing block
the writer deseribung the commercial item
shown in the photograph says:: “..(the
pillar) has an embellishment on the top,
an idea which can be copied if the reader
so wishes. It serves no useful purpose”

The embellishment he refers to is a ball
turned on the top of the piltar and
although its purpose is not obviows it is
indead a clever pisce of ergonomic design.

We have all encountered the
frusiration of trying to fit a drilled object
avito a shaft which is a sliding it for the
hole. Get it a tiny hit angled and it will
fam, The same object will not jam on a

ball of the ssme size as the shaft.

This is where the piflar ball comes nto
play. When you are fitting something
onio the pillar it first stides onto the ball
and is then perfectly lined up for its entry
onto the main part of the pillar,

rA medal for the man who first thought
of it.

Milling on the drilling machine?

Two letters on the subject.
First Peter Annely replies to Chris
Ford's letter,

Congratulations on cortinuing to
produce & ficst rate publication which
sppeals to people at all skill levels, |
particufarly liked the article in issue 25 by
Maleolm Leafe (vertical belt grinder). The
humowr was good and the plan easy to
foliow, mine is well on the way fo
completion.

Chris Ford's letter on milling safety
(S-AL issue 25 page 72, which arose
from my previous fetter) is very pertinent,
I perhaps should have mentioned that
light milling on a drilling machine causes
the drill chuck to fly off, at best bresking
the cutter. After losing several culters
this way I modified the drill chuck to make
it captive. After eightean months use it
has remaingd firm,

And from Mike Price of British
Columbia.

Chris Ford is, in theory, quile nghi
when he states that “a drifling machine Is
for drilling holes with, nothing more .
milling should not be done on a drilling
machine. ™ Trua, the quill and spindle
bearings of your average bench drilling
machine are not designed to take the
heavy side thrust loads which milling
oparations entail. But, as amateurs, we
vary often do things we're not really
supposed to do, and provided we take
reasonabie care and work within the
capacily of our machines, we'll get the job
done safely. Not every amateur owns a
milling machine (an expensive piece of
equipment), 50, faced with & simple
milling job, we use whatever means we
have availabile,

By analogy, one might say “a lathe is
for wrning, nothing more”. Howevar, |
think all of us have probably used our
lathes at one time or another for
purposes that would make the
professional bianch - everything from
milhing ta grinding to winding springs -
and a well-built drifling machine, even
though not designéed for the job, will ably
perform hight, and | emphasise [ight,
mithing operations without harm either to
machine or operator, provided sensible
précautions are taken - Chris Ford's
stricture notwithstanding,
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Tumbling experience

Derek Walters of Tetbury describes
soma of his experioence using tumblars,
both in industry and at home.

| have had experiance with the use,
design and commercial opération of a
tumbler in two firms in which | worked.
The first fierm made transmission parts
and the second was manufacturer of
rotating efectrical machines.

| designed & lumbler to take casting
flash from cast and forged brass carbon
brush holdars. after which, thay weére
broached for the brushes and drilled and
tapped to retain the brush springs and
flexibia tags.

The tumbling also gave the holders a
nice clean matt finish which was
universal to all parts, After this thay waere
water washed and hot air dried. Alloy
parts such as bearing caps weare simifarly
treated as were small fabricated parts in
brass and bronze.

Small fabricated parts in stesl requiring
miaimal mactiining were frequently so
treated, after washing were then treated
with a de-watering fMuid, | have seen
tumblars at machine axhibitions but have
never saen a dry running machine,
perhaps | have been blinkered! The
imachine on page 34 | assume from the
toxt is dry running.

You asked for readers expérience and |
hope that the following will be of interest.

My machine was made to do a similar
Jjob to that described above and has
proved its value on several occasions as it
has cleaned up many small brass castings
for a local clock rmaker and repairer. It
was lined using the scrap inner tuba from
a birg lorry inner tube, cut to size and
stuck to the walls with a Bostik shoe glue
{that was the only glue | had at that time
likely to stick it - possibly nitrile rubber)
The tube was begged from my local tyre
depot. The tumbling medium used is
lead shot and water for alloy castings.
Warn granite chippings such as vsed for
road re-surfacing for brass and bronze
with either water or 'soap water’

Mild steel balls ‘ain. dia. with ‘soap
wiater’ for steel ar C.1., the latter (o be
treated as descnibed above. These balls
can be purchased from any good bearing
factar in guantities of 100 lots. | do not
favour hard balls. To remove scale from
black steel parts | use new granite
chippings. re-using them & déescribed
abave.

A nan-flammable liquid is always used
to combat any possibility of a dust
explosion, There are two drums in use, a
round one for polishing and a hexagonal
one. My sel-up is similar to fig. 5 but
driven ag in fig. 7 using my hand drill with
a home made thyristor speod control, so
the final speed can vary 0-150 rpm, the
range used is 10-60 rpm,

The round drium was made from ex.
Siin, thick yellow plastic gas pipe Sin. dia.
x T4in, long with rubber lined end plates
as fig. 5, the pulley screwed to the end
plate as fig. 7,

The machine bed s in fact an old wood
lathe, this should appeal to readers, two
machines for tha price of ong, you can
still usa it for your pattern making.

If you want to clean up naifs | wolild
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use new granite chippings which shouid
be safe dry tumbled, | would not ever use
steel! wool dry a3 we know what can
happen o it - bang, espocially with dust
present, better safe than sorry

Similarty | would not use steel swarl
because of the danger (o getting & bit of it
wnder the finger nail whan unloading the
drum, granite chips are se much safer
Sand varies so much in hardness and grain
size that | find it tends to clog and can also
cause long scralches, so this has been
dropped in favour of the previous
meantioned media. By using a water
meédium the dust is held in suspension as a
thin sludge and can be easily washed out.

(The figure numbers referred to in this
letter refer back to the ariginal article -Ed.).

Soft jaws

Stan Pettifer of Pentrecwrl stales a
preferance for the use of soft jaws in
three jaw chucks.

In refgrence to the remarks of Jonas
Boausang in Scribe a Lina issue 22 | have
sometimes pondersd on the iimitations of
small lathe chucks so wish to support
JOMNas’s commaents.

Aftar the war in 1947 | returnad to the
Daimler Co, Coventry to work in " The Asro
Shop”. | was on a chucking Drummond
Capstan lathe fitted with a bar feed and &

12in. chuck. | was on short runs, anything
frorm & to 500, it was piecework, all itoms
100% inspaction so thay had 1o be right,
There was no time 1o “muck about
clocking items” on 2nd operations,

I kapt & box with approx. 10 sets of soft
Jaws for 2nd op. work. It didn't take many
minutes (o pick up the nearest diametor
sat, fit thern and bora out a few “thou” to
axpct sire and dead frue. Jaw life was
very good as so little was taken out, also
they were double ended,

I have recently retired and am getting
ona or two bits togathar ta do a bit in &
pastime sort of way. If there are such
chucks avallable in say 5in. diamater in
my opimon they would be an asset and
superior to what is normally available on
small lathes. Anyone out there know?
(Many suppliers sell soft jaws as an extra?

Ed)

QUICK TIP

holes, use a piece of s
along s w with & nut on it. Simply
insert ito the hale until i

1 turn the nut untal it

iface. Remove the

latter, and measure the depth with a

sten! rule, A more ambitious

: IN.BSW is 20 TR

Easy metric screwcutting

Arch Gibson of Beachmere, Australia,
suggests 8 method of cutting metric
threads which still permits the hall nut to
be disengaged.

it is definitely possibie to cut any
metric pitch thread on a lathe with a 8 TP!
Ileadscrew, engaging and dizsengaging the
half-nuts, with the proper set-up and
operated in the correct sequence.

Maost endorse the use of a single
marked thread diéal (T.D.) 1o avoid
confusion. Have known the theory of this
meathod from my apprenticeship days
(1934-39). This method of screwing
matric threads could have been deleted
fram the apprenticeship course and
lapsed into obscurity

Three main components are required:-

1. A single marked T. D

2. A 40 tooth gear to mash with the
T.P.l, leadscrow.

3. A lathe saddle stop with an extended
adjusting screw.

Depending on the make of lathe most
likely the T.0. unit will have to be re
designed to suit the 40 tooth gear. (I have
& standard lathe unit and a single marked
unit far metric only). The 40 tooth gear
which free-wheels on the 8 TP leadscrow
is made from 3 mm (0. 118in.}
aluminium plate.

Ta mark the T.0. with any desired
matric pitch gear train sot up. Run the
lathe and engage the halfnuts, leave
engaged when the lathe is stopped. Mark
tha T.D. and unit body with a scriber or a
small half round file. By following the
details set out below, one shouldn’t have
any trouble screwing meatric throads. It
ramoves the hassle of teaving the half
nurs permanently engaged from start (o
finish of screwing a thread.

1. With job 1o size, set up gear train for
chosen metric pitch.

2 Replace standard lathe thread dial
(T.D) unit with metrie thread dial (T.D)
Ui,

3. For right hand thraad, position lathe
stop on tail- stock side of saddle, left hand
threads on chuck side of saddle.

4.With ool et for screwing and clear
of job, start lathe and whan T.D. mark and
datum mark colncide, engage half-nuts
and run lathe until tool is midway
between job and tail-stock centre and
stop,

5. With half-nuts still engaged, bring
the lathe stop up to saddie and firmly
clamp 1o lathe bed.

8. With hand whee! firmly holding the
saddle against stop, to test the
engagements of the hall-nuts (in and out)
must mesh freely. Adjust stop screw if
required.

7. Disengage half-nuts, run lathe in
reverse, with saddie against stop, until
T.D. mark is 3 1o 4 mm beyand the datum
mark to elinvnate any lost motion
between lathe, spindle and T7.D. mark

8. Set tool for 1st cut, run lathe and
engage half-nuts when T.D. mark and
datum marks coinclde and scrow to
required length of thread. Remove tool,
disengage half-nuts and stop lothe
immadiately.

9. With hand-wheel bring saddla back
firmly againgt stop, Set rool for next cut,




Reverse lathe spindie until the T.D. mark
is positioned 3 to 4 mm beyond datum
mark and stop lathe.

10. Start lathe forward and engage
half-nuts when T.D. mark and datum
mark coincide.

11. Repaat No. 8. 9, 10 until thread is
o size,

12. To check thread and with tool wall
clear, the sadclle may be hand wheeled in
aither direction.

13, Until the job is ready fo be
remaved, the lathe must not be run in
aithar direction outside the confines of
the above, otherwise it is possible for
things to get out of kilter.

(It took me sorne time to understand
tha mathamatical reasoning for this
method working, but | now feel confident
that it does. However, the need for a
special thread dial indicator having a 40
tooth gear would seam Unnecassary,
though one with a singfe mark will help to
avoid confusion. What do other readers
feal about this, and do they have any
knowiadge of the method? - Ed.)

Chain drilling, further thoughts

From Mr. M_R. Dickerson of
Quedgeley.

| found Pat Twist's article on chain
drilling, M.EW. No. 25 page 40, most
interesting and follow a similar practice
mysalf, except on the second time around
| swap the '4in. drilf for' & inch. Any
holes still fjoined | separate with an
Abrafile in a hacksaw., With regard to
hacksaws, | have three {cheap ones of
course) with a different biade in each
(taeth per inch), also one with an Abrafile
and one with a carbide biade for
caramics, This allows me to have the
blade | want ready 1o hand.

Stainless Steel, cleaning and
polishing

Scribe a Ling is not just for private
readers, Vic Barrott of Medina Ant
Castings seeks some information,

The article on stafinless steel was most
useful. Could you or any readurs advisa
on a chemical or electrochemical method
of cleaning and polighing 304 stainiess
steal. We have avaifable a chemical
laboratory but need a working recipe.

Alsa we are trying to find 8 method,
again chermical or electrochemical, of
electro stripping fremoving the plating)
nicke! fram mild steel and re-plating mickel
onra mild steel without using cyanides,

Any formulae or references would be
appragiated,

Machining spherical surfaces

David Turner of Derby suggests a
delightfully simple way of turning

spherical surfaces, convex or concave. It
ig particularly sppropriate 1o thosa of
medium to large radius.

Ted Hartwell machined the spherical
surface for his optical punch (M.E.W. No.,
25) using a form tool. Thirty or forty
yoars ago the Model Engineer described a
beautifully simple method of machining
spherical surfaces that | have often used,

Make a centre punch pop mark in the
cross slide and another at the same
height in the headstock (or in a piece of
steel clamped to the headstock or lathe
bed). Next cut a piece of thin rod to the
length of the radius to be machined and
sharpen aach end to a fine point. Support
the rod between the two centre pops and
adjust the cross slide to bring the rod
parallal to the axis of the lathe. Next
maunt a pointed (or small-radius) tool
exacthy at the centre in both vertical and
horizontal planes. Adjust the top slide so
that the tool is clear of the work, Now,
while applying a gentle pressure to the
saddie handle with one hand, wind the
toal towards yow. Feed the tool with the
top slide and “face” the work. Repeat,
always keaping the rod trapped between
its centre pops. The rod makes the cross
slide and the too! move in a circle. For
those wanting extrema asccuracy: the
resulting radius is aqual to the length of
the rod minus the radii of each end (if

any) and minus the raclius of the tool
point.

In use the rod s only angled towards
the operator. This means that the centre
pops can be made with the punch at an
angle - pointing away from the operator
for the pop mark on the headsrock and
towards for the other one. The rod can
also be pointed lopsidedly {or bent into a
shallow S). With both these a total swing
of 80 degrees is possible allowing &
compleate hemisphere to be machinad. If
more than a hernisphere fs to be
machined, or if a spherical depression is
required, the rod can be supported
between the crass- slicde and the tailstock,

A tool | have used for finishing wooden
balls - but not ensuring exact size -
consists of a steel tube with a bore rather
lass than the diameter of the fintshed
sphere. The cutting edga is formed by
the intersaction of the bare and the tube
end, The end can be either a plane
surface, easily sharpened an the face of
an oilstone to give a negative rake
scraping action, or machined to a cone to
give @ sharper cutting angle. The tool is
held in the hand and moved over the
surface of the sphare which may be
rotated in the lathe or, as in the case of
my wooden balls, held in the other hand.
Any part of the ball protruding bayond
the sphernical surface will be
preferantially cut, g
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