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ON TH

EDITORS BENCH

@ must start this Issua with a
couple of apologies. Firstly to
Geoff Bartlett who wrote us an

excellent instructive and amusing letter
This appeared in Scribe a Line but it is
doubtful if any readars could make any
sense out of it! Readers must wonder how
such & mix up can possibly occur when in
theory a letter is just being copled. It s not
intended that we should bore them with
tha technical detalls of what has happened,
DAIT AS you can see for yourselves it can and
does. Our most sincere apologies therefors
to Geoff as well as our thanks for him
writing to us in the hirst place, and our
apotogles too to readers who have puzzied
over it for a long while wondering what on
aarth it was all about. The letter is
reproduced in its correct form alsewhers in
this issue

Tha second apology is to readers who
hoped 1o make the filing machine. Included
in the fold-out drawings is a guard. Again
for techmcal reasons this should never have
been included in the form it is. Firstly, the
drawings are third angle and the guard is
first, something spotied by quite a few
Secondly, as shown itis not possible 10
canstruct the guard amyway. It is doubtful if
anyone really believes they will ba able to
bend 1 X} in. mild steal sirip to the shape
shown without the benefit of a pretty large
press, and we are not In the business of
describing work for such a minority. The
material should either have been § in. xXg in
mild staal or S in in. sluminium, which
will bend quite sasily to the required shape
Likewise, the block on the top which holds
tha wbe; soldering this to the steel arm is
not a practical proposition and definitely
impossible if it is made of aluminium. As
can be seen from the photograph, the block
is screwed in place, two 4 BA screws
having been used. The tubing used was
: in. outside diamater, half inch not really
grving sufficient room for a file in the event
of .]r'u;' shight vibration accurring in the
guard

May we thank all the many people who
wrote in regarding the job of assistant
which was mentioned. The replies are

baing sofed oul and by the time s 5 n
print will no doubt have been sent out, We
would like, however, to urge once again
those of you who can offer contributions to
send them in. There is, and always will be,
a need for suitable material for a magazine
such as this, and you might as well share
yvour ideas with othars. Whilst we do like to
receive these articles typed with double
spacing and one inch wide margins, and
nice naat drawings with perfect
photographs, if the idea is good then it can
be wnitten on anything, Ium_;hanri and with
the drawings as brief sketches,. The rest can
be done at Hemel Hempstead. We can also
probably arrange for photographs 1o be
taken for you. It is the quality of the finished
product that is important. Oh, and wa'll pay
you for your efforts — it might buy you a
e rl'l;l'l’ﬂﬂ""‘""l’ Of S0IME More meatal for
that latest project or model!

Finally, we recetve a large number of
letters from readers asking for assistance, It
s always a pleasure 1o answer these if 1115
poasible 1o do so. However, PLEASE do
include a stamped addressed envelope for
a reply, otherwise one cannot be
quaranteed

Having got all that business sored out,
lat us 1ake a look at what is on offer in this
issua. Plenty of small projects, of course,
for filling those odd momeants in the
workshop. Some simple and basic ideas for
the absolute beginner; and for the
advanced reader, the conclusion of the
Geometric Chuck that is proving very
popular, Also there's an absolutely super
clutch which, whilst designed for the
Myford ML7, has already been adapted for
other lathes with plenty of success. In fact,
any lathe with a countershaft can have such
a clutch if one 80 wishes

Once again, then, we hope to have
offered everyone something of value. Do
not only read the article that you think suits
you best - contained in most of them are
hints and tips galore on using machinery
and on handwork. The method that suits
one person will not suit another and it is
always worth having a try at another @
wiry of doing things!

here's plenty to read and do in the
August/September issue of MEW
Highlights include:
A COLLET CHUCK FOR THE COMPACT
FIVE
A BORING TOOL HOLDER

THREADING EQUIPMENT FOR THE
BEGINNER

MORE ABOUT USING GEOMETRIC
CHUCKS

A SIMPLE SETTING-UP INDIGATOR

A HEAVY DUTY SLOTTING
ATTACHMENT

COMPUTER NUMBER CRUNCHING IN
THE WORKSHOP

KNURLING DEVICES

A BALL TURNING TOOL
TURNING MORSE TAPERS
A FINGER PLATE

And many morel

(Note: The simple lathe construction
article promised for this issue has been
held over due to technical difficulties. It
will now appear in a later issue.)

Aug/Sept issue on sale July 12th.




The finished, fully assembled fixed
steady unit.

inding a number of projects

impossible or almost impossible

without the use of a fixed steady, it
was decided that one should be obtained.
In view of the cost of a proprietary item, it
was decided to make one. Also, whilst it
would be much less used (but being
considerably simpler to construct), a
travelling steady was made at the same
time.

A suitable design

The design was established to suit the
materials available at the time, and a new
constructor may wish to vary the design for
the same reason. Similarly, being designed

Simple construction of the travelling
steady is apparent here.

8

The use of a steady for any work which protrudes some way from
the chuck is essential. Harold Hall explains here how he made
suitable steadies from stock materials at a terrific saving in cost

to suit a Myford Super 7 lathe, it will
require adapting for other lathes. The
material used was aluminium for the three
main parts (though steel could also be
used) with brass for the arms and steel for
the clamp. | find that, being larger sizes,
they are not listed in most of the normal
model engineers’ supplies catalogues, but
one company that has them available in
steel is G.L.R. Distributors Ltd., Great
Northern Works, Hartham Lane, Hertford
SG14 1QN. They also list some of the
required sizes in aluminium and may be
able to supply other sizes not listed (a point

which they make in their catalogue) if you
prefer to work in aluminium.

The dimensions chosen permit the use
of either 2 in. >} in. or 3 in. X} in. for the
body top and bottom, though if the
travelling steady is being made, then 3 in. X
3 in. will be required.

Construction

Construction iis quite straightforward,
the body top and bottom first being made
to Figures 1 and 2. The holes in the
bottom being drilled through the top to
ensure alignment and then assembled
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before final machining as per Figure 3. The
large hole can be machined with the parts
assembled and mounted on the faceplate.

The slots “A for locating the arms are on
one side only; ensure the side is chosen
which avoids machining across the join
between the two parts. The deeper slots at
the bottom are on both sides to give access
to the socket head screws for tightening the
steady onto the machine.

The travelling steady seen from the
opposite side.

June/July 1991

The base of the fixed steady, viewed from below but without the clamp bar fitted.

The base

The base should present no problem,
but note that the depth of the counterbores
are to suit M5 X50 long screws. These may
also be available from G.LR. Distributors
Ltd., but other lengths could be

accommodated by modifying the depth of
counterbore to suit.

The arms will suit both steadies. Three
are required for the fixed steady which
could also be used for the travelling steady,
otherwise five will need to be made.



Access to the screws used for fixing the
steady to the lathe,

The clamp

The clamp may sppear mone complex
than nead be, but this is to aid fitting the
unit onto the lathe. To do this, loosen the
fixing screws to allow the steady 10 be
presented to the machine at 90 degrees to
its operating position when the 1§ in. wide
portion can be dropped between the bed
shears. Unfortunately, this requires the
fixing screws 1o be rotated a number of
trns which can be tedious with a normal
hax key. A longreach key (maybe home
mada) or evan, as | find, a screwdriver
which fits across two points of the hexagon

The arms are made from brass and are identical for both the fixed and travelling
steadies.

helps to run the screw home before
tightening with a normal Allen key.

One corner of the body top, and
similarly the body bottom, requires
radiusing as shown in Figure 3 before final
assembly, This is to allow the tep to hinge
when removing the front screw, thus
permitting the components being
machined to be removed without removing
the steady and also without losing its
setting, should it be necessary to return the
part to the lathe or to maching a second
identical part.

Improvements

Two changes to this design which may
be worth considering are: (1) For the holes
in the body top, Figure 1, to be tapped,
thus avoiding the requirement for nuts to
be fitted, This would be a particularly good
approach If made from steel, (2) For the
method of tightening the steady on to the
lathe bed 1o be as shown in Figure 2, but
this would require a large through-siot to
be machined in the base which may
prasant 3 problem In some cases.

T

=g It can be seen here how the top hinges,
] allowing parts to be removed and
TS M replaced without losing the setting.
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FIXED STEADY
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Travelling steady

Making the travelling steady is @ much
simplar proposition; but before proceeding,
it may be worth checking that the wo
dimengions markad with an astarisk are

carrect for the machine in which it is 1o be
usad,

Otherwise, the only other point to
consider Is the fixing screw; this is . in. BSF
on the old Super 7 lathe but it may be

FIXED STEADY

ANTI TURN PIN

ALTERNATIVE FIXING METHOD

FIG.7
©

metric on later machines or machines of
other manufacture and thus requine a
different size hole, If using a socket cap
screw for fixing the steady, it may be worth
modifying tha { in. dimension 1o sult the
scraw available.

Having made these steadias, thay will
considerably increase the capability of the
lathe on which they are to be usad and
they're wall warth the effort of making |
them. -

n
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All items subject to availability.
Prices quoted are subject to VAT.
Our Own Delivery Service available fo all areas mainand UK
{including machines)
Open Monday-Saturday 9am-5pm

THEWLL MILL LANE « ASHINGTON - WEST SUSSEX

e TEL: (0903) 892510
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PRESENTS

This mos! useful of machines has featured twice m “M.E."” recently
in No. 3812 as a Christmas present and No. 3819 i an article on
how to modify your Christmas present!
Designed to be powered by virtually any two speed electric hand
drill, the “Tantec" can be used in the hnnzonlnl or vertical position
with a trailing or facing fence. It is ideal for model engineering use,
PRICES: Basic Unlt . LY s
IV M ey e e e £5.9%)

Lorgc Table (6 ]

E}“ Belts (in cks of 2) 40 &J

180 grit available in sinal wieneenee 207D
Prices dmnﬂ\f"UDSFHJﬁ& andlMTﬂ!?ﬁ‘E

STRICTLY IC.
Fourth year of publication
A 24-page bi-monthly

. penodical - no com.
STR IC TLY i mercial advertising.
| .c. Basic & advanced
- - how-to informa-
W LT .;t L s L i tion on M’. &
oxoe construction of
single & multi-
cylinder, two-
stroke & four-
stroke cycle engi-
nes of all types.
Featured every
month is a construc-
non article of such an
engne. We began
with simple single-
cy!’mdecr two-stroke
nd a basic “Antique
All 1991 suhscn-lptlons start with
- you will receive six issiies.

Send £4.95 (£5.35 overseas surface mail)
for a sample copy and subscription details.
ALL BACK ISSUES CURRENTLY AVAILABLE

Mail Ordar: ino stamp regured in s UK ) e -

Farm Gasoline Engine"
February '91 -

ICALLEAS WELCOME OY PRIOR APPOINTMENT)

Moded Engineers’ Workshop




A full complement of castings and materials is now avalable tor
this design. Principal dimensions: Length 60°, Width 187, Height
6", Enging: 147 bore x 2/, stroke, twin cylinder double acting
duplex engine with twin camshafts operating ball valves
Transmission by Simplex chain and sprockets to differenbal rear
axle. Semi-eliptical springs all round
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The Largest Stock of Model Engineering Supplies in the World
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Not all lathes have tee slotted
cross slides, and yet without
one there is a lack of versatility.
Bill Morris from New Zealand
describes how he set about
making his own. Readers
wishing to make such an item
should note that suitable
material is available from
College Engineering Supply.
They should also note that WE
DO NOT APPROVE of the
method used by the author for
cutting the circular slots.
Readers wishing to make the
device are advised that they
should fit a guard over the
cutter on the milling machine
I racantly bought a brand-new lathe,
made by the Wal Yii Corporation of
Taiwan and marketed in the UK as the
1327 lathe by Warco. The UK model is sold
with a slotted cross slide, but my New
Zealand version has a plain one and, whille
thers may well be enough metal (figure 1)
1o allow the slide to have slots put init, |

lacked the necessary courage to attack it. |
decided instead to make a new one 50 that,

Fig.2. Misusing a face cutter)

il | was not successful, | would simply have
@ lump of scrap iron; and if | was
successiul, | would have both an
operational lathe and a slotted cross slide
as well as experience at planning & major
milling operation. The principles of
construction could equally apply to other
lathes without slotted cross slides.

My first task was to measure up the
axisting slida and make a pattern for the
local foundry, Lacking all axparience of this,
I presented them with a vamished slab of
wood with all the edges bevelled. If | had
maore experiance, | might well have saved
myself a lot of work later by having the slot
for the dovetail slide cast in, In the event, |
collected my slab of cast iron from a
smiling (or was he smirking?) foundry
manager a few days later and set 1o work.
A mild steal slab could be used instead of a
casting.

4

Fig. 1. Before.,.

ATEES
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Milling the slots

I started by clamping one face of the
slab with 'G’ clamps to a large angle plate
on the table of my mill-drill and rough
machining one edge. The mill was supplied
wilh an insarted-tooth facing cutter with
carbide tips, and this made easy work of it,
but the casting was of good quality with no
hard spots and | dare say a high-speed
steal fiy-cutter would have done just as
well, | then wrned the slab around so the
machined edge rested on a paraliel and |
did the other edge so that | then had two
paraliel edges and the whole thing could be
clamped in the milling vice to rough
machine the top and bottom faces. It was at
this point that | began to wish | had given
the foundry a different pattern, as | began

Fig. 3. Cleaning up the underside.

OTTED
SLIDE

to chew out a rough slot for the dovetail
using the facing cutter, Figure 2 While it is
not intended for this sort of abusa, it copad
quite well as | sank the broad slot in easy
stages, moving from one side of the slot 10
the ather with sach pass to avold jJamming.
Several hours later, the slot was roughly 1o
size and | decided to let stresses in the
casting and in my jangling nerves settle
down for a week or two!

Fig. 4. Baoring the hole for the top-slide
spigot.
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The circular tee slot

With the casting back in the vice, |
cleaned up the slot, Figure 3, and ook a
quick skim off the underside so it would sit
flat on the mill table for the next operation
The top slide on the Wai Yi lathe is located
by a central spigot and clamped by two
tee-nuts which run in a circular tee-slot.
The slide measures 140 by 300 mm, so
plainly | could not use my 100 mm diameter
rotary table in producing this siot. Since the

TEE BOLT

/IXTURE

//suus CSTING

ta 0. Q.'Z'w'nr

M/CTABLE

Fig. 6. Misusing an end mill to cut &
circular slot,

slot has 10 be concentric with the spigot, |
decided to use the spigot holes as a central
bearing 1o produce the tee-slol. After
loeating the centre of the spigot hole with a
centre finder | dnlled through and finished
to size with a George Thomas baring head,
Figure 4, so that the splgot was a nice
snug it

| then drilled through a scrap of steel
bar, faced the end and machinerd a spigot
on It which was a tight running it in the
Hole and just about 0.02 mm longer than
the slide is thick, Figure 5, The slide was
then bolted to the table of the mill through
this fixture so that it could rotate without
lifting. Then, using a slot drill and carefully
rotating the table anticlockwise on the axis,
the slot could be cut 1o sike in easy slages,
Figure 6, without any tendency to snatch.
Even 50, | took no chances and wore haavy
gloves. Keen-eyed readers will see that |
used an end mill to produce the slot and
this can be done in cast iron || have not
tried it on any other metal) if you rolate the
work a little a5 you put on the cut. Once it
has reached full depth, the width of the slot

Fig. 7 Tee slot cutter about to bréak
through.
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is brought 10 size by maving the cross slide
of the mill in or out as required. | undercut
the slot with a home-made tee-slot cutter

* whose diameter, of course, cannot excesd

that of tha mouth of the slot. Obviously, 1o
avoid snatching, & senous event when
fingers are ot stake, the work must be
rotated anticlockwise to undercut the
outside and clockwise to undercut the
ingicle of tha slot. Once the slot was
finished, | drilled a hole through the bottom
and enlarged it from the other side later to
allow the tee-nuts 1o be put in place.

'With this nerve-racking operation
finished, the slide went back into the vice 1o
praduce the transverse lee-slots, These
can, of course, be placed wherever is
corwvenient and | spaced mina to maka it
easy to attach my George Thomas Versatile
Dividing Head using the same size tes-nuts
as fit my milling machineg, Producing thesa
slots is relative child's play provided ane
takes easy cuts without being impatient.
The slot is cut to full depth with a slot dnll
first and then followed through with a tee-
slot cutter. The only slightly critical tinme
was when the tee-slot cutter was just about
1o break through at the end of the siot,
Figure 7.1t is as well at this point to tighten
up the table slide of the mill and to go
slowly to avoid snatching. Cutting the tee
slots might well have relieved more

Left, Fig. 8. Cleaning up the end. Below,
Fig. 8 Setting over with aid of gib strip.
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stresses in the casting, so | rested it and me
for another week or two before 1aking a
skim over top and bottom.

The dovetail

So far, with the possible exception of
praducing the spigot hole, none of the
operations were critical. It is no great
disaster if a tee slot is not in exactly the
right place or a little oversize. However,
finish-machining the dovetail slot was a
critical operation. The Wai Yii lathe uses
taper gibs, and while these are much easier
to adjust than paraliel gibs, angles are
critical if they are to work at all, though one
can get out of trauble by using a judiciously
placed grubscrew or two. | started by
setting the work in the vice and tapping it
well down onto four piaces of cigarette

cigarette paper is much thicker, at about
0.0008 in., than commonly quoted). | then
clamped the gib to the face of the slot and
rotated the vice until a dial test indicator
run along the face of the gib gave a
constant reading, Figure 8. It was then a
simple matter 1o run an end mill along the
edge of the slot and carefully undercut with
a dovetail cutter, Resetting the work parallel
to the table movement. repeating the
exarcise on the thrust face of the dovetail
slot until it was to size and taking a fine
finishing cut over the bottom of the shide
completed the dovetail slot and it was time
for a trigl fitting. | didn’t get the angle quite
right, | think because my dial test indicator
was less than rigid, and | had to resort to a
grub screw to adjust the angle of the gib
strip. This is just visible in the photo of the

The stepped hole
The next operation was to locate, drill
and bore the stepped hole for the steel
bush which holds the feed nut in place. To
clean up the ends and to drill and
countarbore holes for the gib adjustment
scraws, some thought was necessary to fit
the work inta the capacity of the mill.
Figure 9 shows my solution, Then it was
time to clamp the slide back onto the mill
table and take a finishing cut over the top.
Figure 10 shows the finished results. |
intend to leave the original slide in place
unless | need a slotted cross slide for a
particular job. Although | have learned a lot
from making the shde and hope readers
will gain from my experience, | am under
no illusions about my work being up 1o the
same standard as the beautifully

paper until all were firmly held (incidentally, fimshed slide.

machined original....
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Ted McDuffie is well known to readers for his excellent articles that

have appeared in the magazine. In this one he describes his milling
attachment for his Myford Super-7 Lathe and goes on to describe
at length the construction of a retractable cross slide handle which

can be adapted to any lathe

y introduction to tools was at the

age of five when my father

constructed a toolbox for me and
gave me my first set of tools. My collection
has grown and my fascination with tools
and how they can increase one's ability to
create has not lessened over the years,
Although my profession has been in the
field of alectronics, my tools have besn a
constant source of pleasure

My machine shop is located in a
separate building in my garden and is
equipped with the usual milling machines,
lathes, drill presses and power saws. As |
have always enjoyed clocks and
clockmaking tools, | also have a small clock
shop in & spare room in my homa.

In recent years | have found it more
confortable 1o work in the heated or air
conditionad comfort of my clock shop
rather than in my outside shop. To save
frequent trips to my outside workshop |
decided to install a larger lathe in my clock
shop. After looking at many lathes | decided
that it would be necessary to modify a
lathe to make it suitable for my needs.
Much of my work requires turning, milling
and dividing, and | wanted to be able to do
all these things on this lathe.

Myford Super-7 lathe

After a great deal of research |
concluded that the Myford Super-7, with
somea modifications, was the best lathe
available for my needs in clockmaking,
toolmaking, and tool restoration. In
clockmaking it is often necessary to make
new wheels. It is helpful 10 be able to turn
the blank to size and then cut the teeth
without moving the blank. With the Myford
cross slide, it is practical to have turning
tools and milling tools mounted at the
same lime.

Division

Meost of my work raquires dividing
capabilities and | prefer dividing on the
nose of the headstock. This was
accomplished by attaching a latching anm
to the headstock and providing dividing
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plates for the nose of the headstock spindle
for use with collets, as described in the last
issue. All of my chucks and laceplates also
have dividing holes, or attached plates, on
the back side, so that | can divide any work
st up on the headstock.

Power for attachments

My next requirement was to have power
available for the cross slide attachments. |
have enjoyed the feel of round leather belts
with direct drive on smaller lathes, so |
decided 1o uss one motor, on a slide, with
leather belt drive, to power the milling
accessories as well as the headstock, The
motor can be easily moved to any position
across the width of the lathe and has a
pulley on each end. These pulleys will
accept round belting of diameters from | 10
1 in. The two pulleys make it possible 1o
powar the headstock and an sceessory on
the cross slide at the same time, This has
worked extremely well and gives me a
closeness to my work that is impossible
with a vee belt drive and the usual
countershafl

By using a six-pole motor with a three-
step pulley and a direct drive, the range of
turning speeds is expanded to twelve
speeds plus the back gear speeds. The
lower speads are similar to the Myford
standard speeds and the upper range is
extended to 2700 rpm. The traction of the |
in. round leather belt on tha headstock is
adequate for the heaviest poarting cut and
will still slip It the headstock is suddenly
locked. Any of the 12 reqular speeds, or the
back gear speeds, are available in a matter
of seconds. Sea Photo 1, All of my
modifications and accessories have given
top priority 1o ease of mounting of the
devices. Much of this was accomplished
through the use of “T" bars and keyed bases
on davices to make it a simple matter to
properly position the devices 1o a
predatermingd position

Another modification was to make a | in,
thick adapter plate 10 go between the
vertical slide and the cross slide. In using
the slide for milling, the mounting bolts are

so far from the point of effort that
unnecessary strain is placed on the ‘T slots
in the cross slide. | drilled a Role fora | in
balt in the base of the slide as near the face
of the slide as practical, so that a third bolt
secures the slide to the adapter plata. The
adapter plate is secured with two
countersunk bolts and the original two
bolts that have been lengthened 1o pass
through the adapter plate. These four bolis
are threaded into two T bars in the cross
slide 10 distribute the affort to the entire
length of the slot. The milling head can be
mounted on the vertical slide and the
vertical slide mounted on the cross slide in
less than two minutes, including the time
lor setting up the balting

The milling head

The milling head | have used can be
made on tha Myford Supar-7 | turned the
spindle for the milling head on the Super-7
but it has the dimensions of the spindle in
the Myford 1495 dividing attachment. The
nosepiece is interchangeable with the
regular nosepiece but was made smaller
and longer to permit better visibility when
using the milling head in the vertical
position. Nine spindle speeds are available
with a range of 400 to 4500 rpm.

Having a large fully equipped workshop
and a small shop, with a lathe as the only
large tool, has placed me in the unigue
pasition of being able to compare the ease
of doing a particular job in both workshops.
In past years | was convinced that it was
necessary to have a tool for spacific
operations and | always avoided
multipurpose tools. Recently, | have
changed my way of thinking and find that
in many inslances il is easier to change the
function of the tool rather than set-up the
work on another tool. | also find that | am
doing more and more of my tool
restoration work and toolmaking on my
Myford rather than in my complete
machine shop. The fact that many of the
oparations can be complsted without
remaving the work from its position saves
set-up time. This also eliminates
positioning errors when moving the work
fram tool to tool

The Super-7 top slide

The first design problem | encountered
with the Super-7 was the fact that | couldn’t
make low-angle cuts with the top slide. In
making relieved fly-cutters for clock wheel
cutting, it is necessary 1o make cuts in the 0
1o 5 degree range and this was prevented
because the top slide handle was restricted
by the cross slide assembly, In using the
1op slide, | found that | seldom used the
crank on the handle. The handle crank
could have been retained but for my
purpose | felt that it was unnecessary, It
was a simple matter to design a handle that

17



would clear the lower slide. My final design
for the top slide handie is easy 10 use at
any angle and the knurled section makes it
easier 1o provide continuous movemam of
the cutting tool than with the original
handle. Ses Photo 25. The ball arms are
used in the closed position when over tha
cross slide and in the open position at
larger angle settings of the top slide,

Making the ball handle
To demonstrate the versatility of a lathe
with milling and dividing capahilities, | will
present a slep-by-step procedure of
making this top slide handle on the Myford
Super-7. | am certain that most Model
Enginoers” Workshop readers could
duplicate this handle from the one
photograph, 50 please bear with me when |
Qo inte what might seem to be an

..w

Photo 2. Spring parting tool with concave ground biade. Photo 3. Drilling the centre
hole. Photo 4. Setting the top slide for boring the taper; dial indicator is set up on

axcessiva amount of detail. My purpose is
to encourage readers who have a limited
apace or o limited budget 1o make their
lathe more versatile rather than wishing
they had additional machinery. All the
mccessories, the special toole and the direct
drive unit used in this article can be made
on the Super-7, or a comparable lathe. My
feeling is that the lathe is the most
Important ool in your shop and it it is
almost tha only tool, you can atford a much
better lathe,

In making this handle, the milling head
must be set up in two positions 5o | have
made all cuts for each position at the same
time, In this way it is only necessary 1o
change tha milling head one time during
the entire job. The top slide can be laft in
place during the whole procedure but |
have remowved it at times in order 10
photograph the different operations

Safety

There is always a certain amount of
danger when working with machinery. The
design of some tools requires that you
remove your hands from the work to
operate the power switch and this is an
axcellent safety measure, Overhead belt
drives are a special danger and the
smallest belt possibie should be used. If
you find it necessary to have your hands
near balt pulleys, belt guards should be
installed. All the milling in this article was
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purpose, Brushes with brass bristles, steel
bristles and plastic bristles should be near
at hand and, most important, used| Always
have proper respect for your tools!

Getting started

Now to begin the handle; part a plece of
1 1. stock for the handle body. See Photo
2. | prefer a free-cutting stainless steel, as
the finish is durable and matches the other
handles on the Myfard. The length of the
finished body is 1, in. but cut the stock at
least | in. longer. The taper must be a
partect fit on the top shide leed screw, and

done with a { in. dia. plastic belt. Long hair,
which ceased to be a problem for me many
years ago, 1s very dangerous when working
around open belts. Always wear protective
devices for your eyes, as cutting tools are
brittle and can splinter when broken, Last
but vary important, ingers were not meant
to be used for clearing away chips and
cuttings, brushes are available for this

if it takes a couple of tries to get this fit,
there will be adequate stock. Note the
shape of the cutting tip of the spring
parting ool blade in Photo 2, The cutting
edge is ground to a concave shape on the
edge of a grinding wheel or a handheld
grinder. This shape tends to form the
cuttings into balls that clear the slot and
Increases the efficiency of the parting 1ol
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The centre hole may be drilled with &
drill in the tailstock. Start the hole with a
combination drill and countersink, or centre
drill, and finish with a 2 in. dnll. See Photo
3. | prefer to drill this hole ; in. and bore it 1o
finished size with a half round boring tool
These boring tools are similar to a hall
round drill except that the end is ground to
cut on the leading side only

With equipment found in most small
shops, it is difficult to measure the angle of
the taper on the end of the top shide fead
screw. Also the angle scale on the top slide
is nol 8 precision scale. In order to make
this cul in the now handle, it is necessary 10
set the top slide to this angle, A simple way
1o accomplish this is to remove the handle
and set up a dial indicator on the lathe bed
with the indicator tip on dead centre of the
taper. See Photo 4. Change the angle of the
top slide until it can be moved from side to
side, with the carriage handwheel, without
changing the reading on the dial indicator,
At this setting, about 11 deg. off lathe
centre on my scale, the top slide is set to
the exact angle of the taper.

A modified half round tool is excellent
for small boring operations such as the
tapered hole, Sea Photo 5. The one shown
s made from 4 in, drill rod. Be certain that
the stock is cut exactly to the centre when
making the tool and be sure the lowe: edge
of the cutter does not drag when cutting
The cutting nose of the tool is rounded 1o
provide a smooth finish cut. Position the
cutter at the exact lathe vertical centre, lock
the carriage saddie and proceed with the
cult using the top slide. Continue with the
cut until the outer and of the hole is slightly
larger than the matching hole in the original
ball handle, Then take smoothing cuts off
the end until the hole matches the original
See Photo 6. These smoothing cuts will
make the end of the handle true with the
taper. This sizing Is very important because
this i tha fit that permits the micromatar
dial on the twop slide 10 have the proper
friction fit

Before proceeding, it is nacessary 10
determine if the taper is a proper fit. There
are three choices: remove the compound,
remove the chuck or remova tha work from
the chuck. | prefer to remove the work from
the chuck, because if it is nol a proper fit it
is advisable 1o cut new surfaces. First try
the fit 10 see how it feels. If it feels like a
proper fit, remove it and make longitudinal
lines on the tapered shaft with a pencil and
try it agoin. Turn it a few turns and if the
lines are equally removed, the fitis
satisfactory; if not, it is necessary 1o try
again. It is best to go back to the start and
reset the angle with the dial indicator.

VWhen the fit is satisfactory, mount the
body of the new handle on the top slide
and determine il the operation of the
micrometer dial is satisfactory. When you
are satisfied with the fit, this end of the
handle is complete, A person with large
hands might find the handle more
comfortable with a lenger knuried section,
50 if this is the casa, this full length may be
used. This decision can be made while the
handle is in place. If desired, retum the
body to the chuck and turn to 15 in. length
by taking cuts off the unfinished end,

Cutting the ball handle arms
Thera are various ways to turn a ball in a
lathe. The exact diameter of these balls is
not important bun | have used a 0475 In,
dia, as they are turned from § in, stock.
Without a ball tuming attachment, probakbly
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the easiest method is with a formed tool, A
formed 100l may be made from a piece of
annealed steal about i, in. thick. A discarded
file that has been annealed by heating to
the critical temperature and slowly cooled
is satisfactory. Drill a | in. hole near the end
of the blank, With a tapered reamer, ream
the hole until the small end of the hole is
the diameter of the ball you are going to
turn. | prefer 16 degrees of clearance for
frae-cutting steel, or less with ougher
stael. If your reamer will not produce this
clearance, slight angle changes are
possible by reaming at a slight angle. Saw
awny the section 1o leave a tool as in Photo
7 and grind the end for a 15 degree
clearance. The angle on the end of the
formed tool is imporant but not critical.
The section of the cutter that cuts the outer
end of the ball must pass the centre of the
ball before the cut is complete. | have used
a 65 deg. angle on the tip of the formed
tool. The top clamp was removed for the
photograph so that the complets cutter
could ba shown, Harden the formed tool by
heating to the critical temperature, quench
in oil and temper to a pale straw. Touch up
the cutting edge with a fine stone and the
tool is ready for mounting on the slide as
shown in Photo 7

An alternative and easier method of
making this cutter is to grind the serrations
off a section of a full hard file on a grinding
wheel to leave a bright surface. A file is
very brittle, 50 it is best to temper it to a
pale straw. Extreme care must be exercised
in heating, as it takes time for the heat from
the underside 10 penetrate 2 in. steel, Apply
the heat slowly, at least an inch from the
end, and have a pail of water handy. If the
colour appears and begins to darken tog
quickly, quench immediately. if heated to a
biue colour, the metal will be too soft for a
cutting tool and will have to be hardened
Grind the cutting end for proper reliefl,
about 16 deg, and remove a notch with the
corner of the grinding wheel in the position
of the semicircle. With a handheld high-
speed grinder or a drill press, with a § in.
cylindrical stone, grind the semicircle to
size with proper refief. Use care not to
overheat the cutter when grinding. Check
the cutting adge and touch up with a fine
stone where necessary. The formed cutter
in Photo 7 was made in this manner

The shape of a cutting tool is extremely
impornant. A cutting edge with an included
angle of 60 deg. is probably the most
efficient. As many metals require more
strength, it is necessary to increase this
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angle. My experience indicates that in using
cutting tools such as tormed teols with no
top rake, it is better to increase the reliel 1o
presont a smaller included angle of the
cutting edge. When taking wide cuts off
drill rod stock, | often use a cutting tool with
15 deq. of rake and 15 deg. of clearance,
This is & great deal more than the
recommended rake and clearance but | find
that it works very well on a small lathe,

To turn the balls, mount a plece of | in
stock in the chuck with 1in. of the stock
extending from the chuck. Position the
cutter as shown in Photo 7 and lock the
carriage saddle. Make the cut with the
cross slide at a turning spead of about
75 rpm and use adequate cutting oil. At this
rpm a rather heavy cut may be taken
without chattering. As the cut nears
completion, reduce the feed for a light
finish cut. The balls in Photo 7 10 12 are

photographed as finished with the formed
cutter and were not polished.

When the balls have been turned, the
taper may be changed to suit the length of
the ball arms. | have used a 20 deg. off lathe
centre top slide setting, for the overall arm
length of 13 in. See Photo 8. This
toalholder is an excellent solution to the
problem of reaching across the gap bed
with @ cutting t1ool on the Super-7 when
cutting close to the spindle nose using a
collet. It is reversible and has set screws on
both sides

Position the ball handle arm blank to
axpose two inches of stock. See Photo 9.
Mount & 4 in. end mill in the milling head
and take a light cut off the wp of the blank
with the chuck locked in position. Hotate
the work 180 deg. and make a similar cut
on the other side. Measure the blank and
continue taking cuts off alternate sides until
the { in. thickness is reached. Rotate the arm
90 dag. and mill the third side. See Photo
10. Leave a small section of the original
diameter between the three flattened sides,
which will make it possible 1o hold the arm
in & chuck on centre for polishing and
correcting small differences in the two
armMmeg,

Replace the milling cutter with a centre
and position the milling head to lathe
vertical centre with a combination square
See Photo 13. The hole centre should be in
the centre of the flatiened space, 1 inch

20

from the ball end of the arm. Start the hole
for the pin with a centre drill and dnll with a
o i dnll, See Photo 11

The dimension fram hole centre to the
and of the arm should be & in. Part off the
Lall handle arm, See Photo 12. Note the
spning cut-off tool, Il this dimension is
slightly longer, it can easily be corrected
after the radius on the end is cut, by
mounting in a collal and taking a cut off the
and

The pin holes in the main body should
be drilled while the milling head is in this
position. Mount the handle body in the
chuck and lock in position with the dividing
latching arm. Position the centre to a point
% In. above lathe vertical centre, with the
combination square, as shown in Photo 13.
This will position the pin holes | in. apart in
the body. Next, move the milling head J in,
from the end of the handie body, with the
carriage hand wheel, and lock the carriage
saddle. This will position the pin hole § in
above lathe centre and & in. from the end of
the body.

Mount a § in, diameter end mill in the
milling head and mill the curved surface to
provide a flat surface for drilling. See Photo
14. Rotate the work 180 deg. and mill the
other surface. Replace the end mill with a
centre drill and centre drill both pin holes,
Replace the centre drill with a | in, drill and
drill holes to a depth of 1 in. The micrometer

Photo 8. Turning the taper using offset
toolholder. Photo 9. An end mill is
employed to mill the side of the ball
arm, Phato 10. In this illustration the
third side of the ball arm is being milled.

dial on the cross slide is uselful for this
measurement, convert , in, 1o 0625 in, and
use the direct dial readings. This should not
bireak the surface on the other side of the
work, A 3BA tap requires a 0136 in, or No
29 dirill size hole, so it is advisable to
enlarge the hole to a depth of | in. While the
work is still in the chuck the work can be
rotated 890 degrees and the pin holes may
be tapped 10 a depth of | in, with a 3BA tap
to receive the ball handle pins.
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Cutting the slot
Sot up tha milling squipment on the
cross slide, see Photo 15, Mount a cutter
smalier than the finished siot, in the milling
head and set it to vertical lathe centre. Cut
10 just under the required depth in as many
Passes as necassary, rotate the work 180
deq. and make another cut. This will place
the slot in the exact centre of the 1 in. stock.
Measure the slot and determine how much
wider it should be. As the ball arms are cut
to size, they may be fitted as the cutting of
the slot progresses. Move the cutter in the
up direction with the vertical slide to just
under half the necessary distance and
make a cut. Rotate the work 180 deq. and
make another cut, Deepen and widen tha
slot until the ball arm just clears the bottom
of the slot with a § in. pin in place. When the
ball arm fits, the slot is complete

(2]
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Photo 11. Set-up for drilling the pin hale in the ball arm; start with a centre drill and
continue with a 4", Photo 12. Parting off the machined ball arm. Photo 13, Setting
the milling head height with a combination square. Photo 14. Milling the flats for the
pin holes. Photo 15. With the milling equipment set up on the cross slide, the slot in
the handle body can be cut. Photo 16. Milling the countersink in the handle body.

To bore the countersink for the ball
handle securing screw, position a milling
cutter, smaller than the required hole, to the
centre hole. A 2BA cap screw or the original
screw may be used. Rotate the work 10
determineg the size of the hole that the mill
will cut. Move the cutter off centre, while
rotating the work by hand, until the proper

diameter is reached and mill to the proper
depth for the screw length used. See
Photo 16

Put a centre in the milling attachment
and bring it to lathe vertical centre. Sce
Photo 13. Mount a; in. centre in the pin
hole so that the tip of the centre is in the
cantre of the ball handle slot. Move the tip

[
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of the milling head centre to the position ol
the tip of the | in, centre in the pin hole
This will place the milling head centre in the
centre of the slot on a centre line of the pin
hode. See Photo 17. This is a view from a
position below lathe vertical centre. Start
the hole with the centre drill, rotate the
boddy 180 deg, and start the other hole
Complete the holes, through the body, with
a4 in, drill, This is the last cut in this
position and the ball handle body may ba
removed from the chuck

Cutting the radius on the end of the ball
arm can be very dangerous if extreme care
is mot observed. Moumnt & piece of hardenad
o in, stock in the chuck and put a spacer
between the arm and the chuck. See Photo
18. Set the milling head on vertical lathe

Photo 18 Cutting the radius on the end
of the ball arm; a potentially dangerous
operation, so take extreme care. ...

"i

L

é»-:

Photo 17 Setting the milling head for
drilling the spring holes.

depressions. See Photo 21, In this position
the arms will take the correct position
provided thai the block on the cross siide is
perpandicular to the drill,

When the depressions in the ball handle
arms are completed, replace the 4§ in. drill
with a 0138 in. drill and anlarge the holes 1o
a depth of | in, Tap the hobes to a depth of
in.with a 38A tap. The 3BA set screws are
used to adjust the tension on tha springs

Cutting the splines
If the ball handle arms are recessed too
far into the slot in the handle body, take a

cantre, Usea a small end mill as this makes
the operation much safer. Hold the ball
handle arm with a machinist’'s clamp or
hand vice, never with your hand, and move
the milling cutter near the end of the ball
arm. Note Photo 19 and remember that
you need 10 cut the side that is flattenad
and not the side that has the original halt
round profile. Rotate the ball arm clockwise,
against the rotation of the milling cutter,
and take a cut off the corner. When the cut
s completed, rotate the ball handla arm
back to its original position. Continue
moving the cutter nearer the arm and
removing small cuts until half the end of
the ball arm is cut to the radius of the end
of the blank. See Photo 19

To make the ball arm pins, mount a
piece of 5 in, stock in a headstock collet
with 1 in. exposed. Thread the end with a
3BA die a distance of | in. Starting | in. from
the end, turn the stock to, in. See Photo
19, Measure to 5 in, and part off. Mount the
pin in a vice and cut the screwdriver slot
with a saw.

The depressions in the ball handle arms
for the spring-loaded balls should be 0020
in. deep. A simple manner of drilling to an
accurate depth is 1o set up a block on the
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Photo 19. The

completed item

shown with its

component parts in
form.

Photo 20. Dyl

the depression

the

balis, arms closed.

cross slide as in Photo 20 and use the
leadscrow handwheel dial as an indicator
Install the ball handle arms in the body and

clamp in the closed position. See Photo 20.

Drill through the spring holes and make the
depressions in the ball handle arms, With
the arms in the open position, make similar

cut off the end of the body 10 present a
smooth surface in the open position. The
decorative culs on the ends of the handle
should be cut with a round nose tool before
mounting for cutting the separating slot. To
cut the separating slot, mount the ball
handle body in the lathe with 1 in. exposed




Gut tho slot with the round nose tool 10
leave i in. space for the grooves. Ses
Photo 22. Raverse the handle body in the
chuck and insart a piece of stock between
the work and the chuck body to prevent
any movement of the work when cutting
the grooves. See Photo 23. To insure that
the grooves will be of uniform depth, take a
lhght cut off the surface to be grooved with
the same tool.

Phato 21. Drilling
the depression for
the spring-loaded
balls, arms open.
Photo 22. Cutting

Set up the dividing plate to divide into
B0 spaces. Note that the latching arm is in
use in Photo 23 and the divisions on the
back of the three-jsw chuck are visible in
Photo 8 Mount a cutter on the top slide as
shown in Photo 23 and cut the grooves by
moving the carriage for each groove.
Grooves may be cut full depth with one
pass. Knurling this section of the handle
would have required less time but | prefer
not to load my Myford 10 a degree required
for & good knurl in stainless steel

Assembling

if there are chuck marks on the smooth
section of the handle body, they can be
removed with fine silicon carbide paper

with the handla body held in the lathe
chuck, Apply oll 10 the abrasive surface to
facilitate cutting and prevent the abrasive
from escaping. Always cover the lop
surface of the Lathe when using abrasive
material. For end surfaces, hold the paper
against the work with a smooth metal plate
1o prevent rounding the edges of the work
When polishing the cylindrical surface, hold
the abrasive paper against the work with a
strip of thin brass with the paper in contact
with at least seventy five percent of the
work. This will prevent rounding the edges
of the slot. See Photo 24,

The slide handle is now ready for
assambly. Mount the arms and then insert
the balls, springs and the 3BA set screws
The ! in, range of the set screw should be

adequate for adjusting the tension on the
ball. Note that in Photo 19 | have used
rounded brass plugs rather than  in. balls,
as the action is smoother. If the handles
toggle oo easily, the spring may ba
tightenad or the holes slightly deepened, If
the action is too hard, it may be eased by
reducing the spring tension or making the
depression edges smoother with a file.
After the arms are properly adjusted,
mount the handle on the top slide. When
tightened down, the micrometer dial
should have a smoaoth action. If the dial is
100 tight or too loose, the spring washer
may be slightly bent, As wear accumulates,
thin washers may be added to the
diaphragm washer (o increase tension. The
completed handle is shown in Photo 25.

Conglusion

The reason for going into so much detail
is that most lathe users have not used
milling and dividing equipment on their
lathess, The advantage in milling on the
lathe has been demonstrated hare by the
fact thar all these operations were
completed by positioning the work in the
chuck a minimum number of times. Each
time tha work was positioned, no exact
positioning was required, Ag the milling
equipment may be left in position while
turning, all of these operations may be
completed with a minimum of set-up time
The fact that many of the operations are
completed without moving the work,
ansures betler accuracy. | have had the
opportunity to turm out complex jobs on a
lathe with milling facilities and on seéparate
milling and tuming equipment. | lind the
lathe equipped for milling and dividing to
be far superior when considering time
Involved and the accuracy of the finished
product, For conventional milling, my
accessories include a base to mount the
vertical slide, with the milling head on the
lathe bed in order to use the cross slide as
a milling table. This makes a very rigid
miller and the capacity is adequate for
miost of my needs. It compares very
favourably to a much larger milling
machine in my shop, when working with
small complex jobs, Also the headstock is
available for use at any time. The gap bed,
the large siotted table on the cross slide
and the design of the headstock spindle
nose make the Myford Super-7 an ideal
lathe: for milling and dividing. Amy lathe is
adaptable 1o milling and dividing and | am
cartain that you will find, as | have, that
many complex jobs become very simple
when using a lathe equipped for these
aperations, Good luck! e
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Storage of materials in such a
way that they are easily to hand
when required is difficult.

D. 0. Coe describes here a
useful, simply made system
which also has the advantage of
being cheap!

atermative, | noticed somme margarine tubs
The type used were those sold with St Ivel
Gold Spraad when new. Other margarines
come in similar tubs but | do not know
whether or not they are interchangeable
Having decided that the tubs were the
ideal size and having obtained a collection,
it seemed that something had to be done
1o get them organised. | therefore made a
unit 1o hold twenty-four wibs, Making small
partitions is not as straightforward as one
might think, and | eventually came up with

1 is important (o know where everything
I s 1 a workshop; it therefore follows

that good storage units are essential
Furchasing such units costs a small fortune
and, whilst various units surplus to
domestic requirements, such as old kitchen
units, can be pressed into service, thay
never seem very satisfactory. Shelving too
can become cluttered all too easily and if
you're not careful as the item required is
taken down, others come tumbling with it
Small storage units in the form of drawers
and boxes are ideal

Many workshops have a guantity of
tobacco tins which were at one time
available, but are no longer 1o the same
degree. Anyway, whilst ideal for very small
parts, they aré no good for larger items
Alsg, if any number are used, they become
difficult to store. Looking round for an

Ply component 'kit’ prior to assembly.

Partitions slide together on the ‘sgg-
box’ principle; spacing dimentions suit
chosen ‘tubs’.

the idea shown. It is not new by any means,
but suits the purpose ideally, It is basad on
the trays used in old type egg and orange
boxes and is still used in many cases for
packing fruit

The outer shell was made from 15mm
blackbaoard, bul readers can use any
reasonable matenal that happens to be
around - | in. or 12mm ply, for example, or
even solid wood, although there is always
the danger in these days of unseasoned
timber that the latter will twist. The back of
the unit is made from S5mm plywood, but
aqain there could easily be quite good
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alernatives, such as hardboard

The partitions are made from Smm
plywood and there are frve verticals and
thres horizontals, It is essential that some
care is 1aken in making the slots which
allow the partitions to fit together
Reasonable accuracy of the slots will allow
thern to fit easily, but they must also be
square, ldeally, a circular saw unit is the
best tool to use, but the job can be done on
the lathe with a saw in the chuck and the
work supported on the cross slide. An
alternative, which is a hittle more time
consuming, would be to saw them by hand,
Incidentally, as can be seen in the
photographs, since making the unit an
extra row of tubs has been added.

The units can be screwed to the
workshop wall. The tubs are quite robust
and are large enough to allow the storage
of things like chuck jaws, lathe tools, etc
This makes it an ideal unit for mounting
near the lathe. No doubt, some readers will
adapt the unit 1o their own ideas, and @
variety of suitable containers are availlable
quite free of charge from the domestic
supply @

The finished unit; save those margarine tubs and build one yourself!
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difficult and troublesome operations

undertaken on a small lathe.
Chattering and digging-in are common
faults, sometimes leading to poor finish,
spoilt work and even broken tools. The
usual checks of tool height, angles and
sharpness plus speed and rate of feed,
although helpful, do not always put matters
right as most readers will know.

Enquiries for help and advice are usually
met with the recommendation to use the
tool upside down in the back toolpost.
Excellent advice it is too, which | heartily
endorse. Unfortunately, both lathes | have
owned had neither a rear toolpost nor
slotted cross slides enabling such a
toolpost to be fitted as an extra. For several
years now | have toyed with the idea of
drilling and tapping holes in the cross slide
for fitting a rear toolpost. This has not been
done, however, because | am averse to the
risk of carrying out any work that might
either weaken a vital part of the machine or
render it non-standard and invalidate any
guarantee.

P arting-off can be one of the most

The design

There the matter rested until 3 March
1990 when a letter from Mr. FC. Rickards
appeared in Model Engineer. He told how
he had successfully managed parting
operations on an old, badly worn machine,
some years ago, by turning the tool upside-
down and reversing the lathe. He

The Hobbymat lathe is excellent value for money but parting off
with it is not as easy as one would like. It is always better if the
pressure applied by the tool can be directed towards the lower
bearing, and it is not immediately obvious how to do this on the
Hobbymat. Here L. Maycock gives details of how he coped with it.

emphasised the necessity of making sure
that the chuck was tight. | was determined
to try out this suggestion and was further
encouraged by my present lathe, in that it is
a Hobbymat which has a bolt-on chuck,
This, of course, obviates the danger of the
chuck unscrewing itself from the mandrel
nose when running backwards.

My first attempt at this procedure was
rapidly curtailed because the toolpost on
the Hobbymat was much too low to accept
my parting tool upside-down at centre
height. Modifying the lathe’s toolpost
would not help very much as it might well
interfere with the use of other tools which
were not to be inverted. It was therefore
decided to make a toolholder for holding
win. high speed steel parting tool blades
upside-down. This was to be so arranged
that it could be easily held in a normal
toolpost at the correct height with a
minimum overhang and with no
modifications to be made to the machine
itself. The toolholder was then made as
shown and described. The method of
clamping the blade to the toolholder bady,
which is made from a heavy section of
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Although not to scale, this diagram illustrates how the use of the

panhead screw in the counterbore allows the holder to be mounted as

close to the toolholder as possible keeping overhang to a minimum.

The cutting edge of the blade being at the bottom, adjacent to the

strongest part of angle section and near to the clamping point of the
© toolpost, no doubt adds to the rigidity of the set-up.
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steel angle has resulted in a very compact
robust tool which performs well.

The blade can be used within about
3mm of the chuck jaws and frontal
overhang need be no more than the length
of blade required for the particular
diameter being parted off; unlike some
parting toolholders which have a large
clamp screw and nut at the front end. Also,
the inside angular space, at the right hand
side of the toolholder is not obstructed, and
allows the vertical portion with blade to be
held close up against the top flange of the
toolpost. Test results were very satisfactory.
Much heavier cuts than | have been able to
attempt when using more orthodox
methods were easily undertaken, both
smoothly and quietly. | am thankful to Mr.
Rickards for the valuabile tip in his letter
which has proved so successful.

The body

To make the toolholder, start on the
main body by chucking a suitable length of
1in. X3 in. mild steel angle in the four-jaw
chuck and machining both ends to an
overall length of 60mm. Then take a skim
off both large outer sides to make them
clean and square. Machine down the
narrow ; in. edge of one large side to leave
a width of 23mm. This will become the
vertical blade-carrying side of the
toolholder. The other side is likewise
machined to form the base at a width of
18mm. It might save time here to trim off
the surplus metal with a hacksaw.

Three items now require milling to
accept the blade of your choice. The angles
shown on the drawings were taken by
protractor from my own blade and may not
necessarily be standard on all makes of
blade. | suggest that each individual blade
used is checked carefully to ensure that the
correct angles are milled. A milling machine
can be used, but mine was done on the
lathe with an end-mill and the work on a
small angle-plate held at the correct angle
in the machine vice on the vertical slide.

The body of the toolholder has a very
shallow recess at two degrees milled in the
vertical side with a 10mm end-mill on a
centre line 12mm from the base. It is
essential that this recess is as shallow as
possible and the cut should only just clean
up at the top edge.

The guide rails

Cut a piece of 25mm X3mm bright mild
steel flat 65mm long ready for the bottorn
guide rail. Mill one edge to six degrees.
Refer to drawing and mark out length and
width from milled edge, also the holes A, B,
C, D & E. Pilot drill all holes 2.5mm. Now cut
and file to final size taking care to keep
milled and bottom edges parallel. Clamp
this guide piece in position on the body
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while keeping bath in contact with a flat
surface such as drilling machine table to
ensure alignment. Check that guide is right
way round i.e. angled edge at top and
widest face away from side of body. Spot
all holes through into the body to a depth
of 12mm measured from the outer face of
guide. Open out holes B & D to+ in.
diameter while the parts are still clamped
together, as this pair of holes are to be used
for dowelling with short roll pins. After
separating, the other holes in body are
tapped 3mm. A, C & E. in the guide are
opened out to 31mm and countersunk.
These two parts can now be assembled
together permanently using ; in. diameter
roll pins and 3mm countersunk steel
SCrews.

The clamp

The clamp for securing the blade is
made from 3mm bright mild steel angle,
cutting it to the dimensions shown in the
drawing and finishing with a file. The edge
of the widest side now has to be milled to
an angle of six degrees as shown. The
measurement of 12mm for the overall
width of this side of the clamp is very
important for proper working of the clamp,
and allowance for this should be made
before milling. If only ; in. angle is available,
allowance for the extra thickness will have
to be made for all measurements on this

clamp. Offer the clamp up to the body and
check that no fouling is taking place on the
inside corner. If it is, a few rubs with a file to
round off the corner of the body slightly
will put matters right. Now mark out and
drill four 2.5mm pilot holes in clamp where
shown. Clamp the clamping piece in
position on the body and spot through the
two top holes (in narrow side) only. Enlarge
the holes in the top of the clamp to 41mm
only. The two holes in the body should be
opened out to 3.3mm to a depth of 12mm
and then tapped 4mm.

Position the clamp with the two 4mm
cap-heads screwed part way in and use a
small G-clamp to hold the clamping piece
lightly against the side of the body. Insert
the blade and gently tighten the two Allen
screws, checking that the blade is securely
held, seating correctly against all three
milled surfaces. If all is well, recheck the
tightness of G-clamp and screws. Then
spot through the last pair of holes into the
side of body. The holes in the clamp are
tapped 3mm. The clearance holes in the
clamp for the 4mm cap-heads can now be
opened out to their final size of 43mm. The
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two holes in the side of body are now
opened out to 3.7mm and counterbored ;in.
diameter on the opposite side to the blade
to a depth of 3mm. Assembly is now
carried out with 3mm pan head screws
6.5mm long in the counterbores and the
4mm cap-heads 12mm long are provided
with plain washers. To install the blade, first
tighten the pan head screws until the clamp
can only just be moved by hand. Then, after
sliding in the blade to the desired distance,
the 4mm Allen screws are tightened evenly
to secure the blade.

Although this toolholder was made
specially for use with the Hobbymat lathe, |
do not see why it cannot be used on most
other small lathes. But where the chuck has
a conventional fitting, i.e. a backplate for
screwing direct on the mandrel nose male
thread, | feel that some safety device
should be used to prevent the chuck
unscrewing, as was mentioned earlier.

This could take the form of a split clamp
gripping on the shoulder of the mandrel
immediately behind the thread of the
mandrel nose. The tailpiece of the clamp
could be screwed to tapped holes in the
backplate. | realise that this idea might not
be practical on all designs of lathe, but

“ could well be the basis for some

experimental work to provide a suitable @
safety device for a particular machine.
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aving a few hours to spare recently, |
H decided to make some small item of

workshop equipment. Having seen
suggestions for a gauge to assist in setting
the height of lathe tools, | thought this
would be a good project, but the methods
seen lacked the accuracy which |
considered desirable.

Accuracy

| decided that it would be nice to know
not only that the tool was at centre haight
but, if not, how much the variation was, 1o
enable suitable packing to be added or
removed, confident of achieving the
required result. The principle chosen is
based on a micromeler lype adjustment
and accuracy is perfectly adequate over the
distance it is required to cover - probably
i 30 thousandths of an inch, though it is
likesly to be quite accurate over a8 much
wider range.The cross piece, Figure 4, at
the top, is made of two parts riveted
together. This permits one face to be up
and one face down, both at the same level
The upward-facing section is used for
parting tools in the rear post and the

Setting a lathe tool to exact
centre height is essential for
good workmanship. In our first
issue we described a simple
gauge for doing this; now, a
much more sophisticated gauge
is described here by Harold Hall.
While perfect for accuracy it is
not difficult to make from stock
materials

COUNTER BORE 1%/,"DIA.x1/4"Dp. |

A=T/16"
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FIG.1 BASE
. 1'/8-. x
<
: 5
. 2y 8
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$ § = 174”401 P.1. i
e 1 1
9796 1+ GE I ;
 FIG.2 UPRIGHT
Mbx3/8"Deep. SEE TEXT, RE CALIBRATION,
LATHE CUTTER HEIGHT GAUGE

The finished, fully
assembled unit
illustrated with the
cross arm
positioned for use
with parting tools
mounted in the
rear toolpost.

Model Enqineers’ Workshap



downward face for tools mounted on the
top slide. The cross piece is hald above the
barrel with a partially compressed spring
washer between plain washers. This
permits it both 1o be rotated ta use the face
required without rotating the barrel and
also {more important) for small
adjustments 1o the height to be made
without continually having to loosen and
tighten the nut at the top of the assembly,
Figure 6.

Manufacture is moderately
straightforward, but some points are worth
noting

Construction

The base should first be counterbored
11 in, X4 in and then bored through & in, dia.
A mandral should then be turned to be a
very close fit in the { in. diameter hole and
with a slight taper (say | degree) part way
along which will permit the base to be
lightly pushed on with the counterbore
nearest the chuck. The mandrel must be
miade long enough for both faces 10 be
turned without removal. This will ensure
that the top and bottom faces are parallel
and the upright therefore at 80 degrees to

BORE 0.375"
l— R =|'-"v‘f";¢"/
P il o
EFEE L _|
2"

0.385"APPROX.

COUNTER BORE 7/16"DIA.x1716" Dp.

= - 9/716"

SEE TEXT RE CALIBRATION

FIG.3 BARREL

The unit dismantied; note that tha two

Two flat washers are fitted, one on each side of the spring arm, permitting it to

rotate smoothiy.

the lathe bed. The outer diameter can also
be turned whilst on the mandrel for
improved appearance,

For the upnght, the thread and larger
diameter and similarly the bore and thread
on the barrel, must be produced st one
stage to ensure concentricity. This will
ensure that these run together without
binding, Whilst producing the upright, it is
worth considering the calibrations, so set a
vee tool with a very sharp point on its side

June/ July 1991

1o produce the calibration line. To calibrata
the barrel, produce a two step mandrel
with slight tapers as suggested above. The
diameter next to the chuck should be
turned o a tight fit on a 25 tooth latha
change wheel, the other a tight fit in the
barrel

With both gearwheel and barrel in place
and the top shide set 1o 10 degrees angle,
make one final light cut 1 ensure the laper
section |5 running true, otherwise the

Finished unit: cross arm is positioned for
use with tools mounted on the top slide.
calibration lines will vary in definition.

With a length of material, say { in. dia.
and about , in. o, in, less than centre
height of the lathe, use this as a strip
between bed and geartooth and, with the
vee tool as used previously, calibrate with
25 lines around the barrel, using the groove
around the barrel and angraving towards its
narrowest end, which will prevent the
barrel being forced off the mandrel.

Setting the tool accurately

Having completed all the parts and
assembled the tool, it now remains to zero
the unit at centre height. Place a small piece
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LAP THESE SURFACES
BEFORE RIVETING TOGETHER
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Unit in use, h satting an inverted
parting tool inf W rear toolpost; lathe
bed is U.’vl_.'d here as a datum

of steal in the chuck and turn a short length
to 0.050 in, diameter. Adjust the downward
facing face 1o just touch. Make the line on
the barrel in line with that on the upright
with a centrepunch mark as indicated in
Figure 3. Turn the barrel down one turn;
this is now at centre height. Seribe a line
round the upright against the barrel then
turn the barrel back and centrepunch on
this line to make it more visible.

This is, without doubt, one of the maost
useful small iterms of workshop aguipment
which | have made, The ability to determine
that the tool is, say, 10 thousandths of an
inch, 100 low and to add a suitable strip (of
which | have many already cut 1o size and
scribed with ther thicknesses) knowing
that the tool will be at the correct height
without the need for a trial cut, is very e

satisfying.
WASHER, SPRING WASHER, WASHER

'\
)

PART ASSEMBLY

FIG.6 LATHE CUTTER
HEIGHT GAUGE
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Model Engineers’ Workshop Reader Offer

Get to the point ... with an
Automatic Centre Punch & A Transfer Centre Punch

R T " % -~ % |The AUTOMATIC CENTRE PUNCH is
- inothing new, Ted Jolliffe has had and used
one for many years. However, this latest
model which has been his pleasure totry is
unique in his experience in that the top of
the handle is comfortable to hold and with
its excellent shape it is easy to use. By
twisting the two halves of the body the
blow from the punch can by varied from a
pin prick, barely marking the metal, to a
heavier strike, giving a very positive dot.

The TRANSFER CENTRE PUNCH is one of those
tools which are less often required, but which are so
useful on occasions. It is used for “spotting’” from an
existing large hole through to the centre on the other
piece requiring drilling. Oft times this is somewhat of
a risky operation, use of this tool ensures absolute
accuracy each time. The reverse taper on the handle
section is '
placed over
the large
hole, tilt is avoided as this section IS spring
loaded, and the larger diameter base is
pushed down to provide a level seating. The
punch 1s then pushed up to the work and
struck with a hammer, giving a positive
centre dot, which only needs enlarging ready
for drilling.

Both tools are of high quality and are British made, The Readers’ Servics
Dept, have worked out a very special deal for your on these two items

Price of the AUTOMATIC PUNCH alone is £9.25.
Price of the TRANSFER PUNCH is £7.92
Buy the two together and save money, the combined price is £16.20 inc. p&p and VAT.

Telephone orders. .. just calluson 0442 66551 (24 HRS)

Coupon (o; Model Engineers’ \Hmﬂihop Readers Offers, Argus House, Boundary Way, Hemel Hempstead, Herts HP2 7ST

COUPON
Please supply AUTOCP /ROME/3B @ £925 Name
Please supply TRANSFER CP./ROME/39 @ £792 Address
Please supply BOTH ROME/40 @ £1620
I enclosa cheque/P.Q. for £ .. payable to ASP or debst my
Access/Visa ; Post Codo

Plpase atiow 78 flays n:nr delivery UK. only (oversoas upon reguest)
Model Enginesrs' Workshop Reader Offer, Houwse, Bouridal 1
Signature : Expiry Date Mm_.,,“.m“_m:‘1 Herts HP2 78T i o d oo
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recently in a programme about

industry. A man was scraping a
machine slide. In these days of mass
production and ground slides it was a rare
sight and it took me back 40 odd years to
when | was fairly well on with my
apprenticeship, A few of us older
apprentices were put into the toolroom,
one at a time, to learn to scrape. We were
taught by a man who had scraped for a
living at Archdales, the machine tool
makers.

The task was to scrape a small surface
plate about 12 in. by 10 in. on the working
surface, with a smaller base, which made a
recess at each end for fingers to get in and
lift it. The plate was 2} in. thick and quite
heavy; when finished, it was ours to use. It
had to be machined flat, parallel and square
first and it was done on the Butler shaper,
which normally did the bolsters, A shaped
finish is ideal to scrape, it gives something
to get hold of - that's what we were told by
the toolmakers and they smiled a quiet
smile while they said it....

There was no nonsense about drawing
a scraper from the stores. Charlie, the ex-
Archdales expert, found an old 10 in. hand
file and we took it to the blacksmith, who
forged it to shape and hardened and
tempered it. It was then roughly ground to
shape and the teeth ground off the edges;
this was important because the sharp
edges can hurt. Charlie then showed me
how to sharpen the scraper - more about
that later because there is a special way of
helding it.

Charlie started me off on the bottom
surface first and almost stood over me for
the first couple of days making sure that |
was going about it the right way. It was
hard work and for the first few days my
right arm ached from finger tips to
shoulder and my hands became ingrained
with a cocktail of red lead, cast-iron dust
and engineer’s blue. The red lead was used
to smear on the plate before blueing, to

I saw an unusual sight on television

make the blue spots show better.

When | began to get the hang of it, | was
allowed to start on the working surface
and, after a lot of hard work, the plate was
finished to a standard of 20 spots per
square inch. Square inches were ritually
marked out at random on the plate and the
spots counted to make sure. The
toolmakers were only too happy to test for
me. As a few days of my month were left, |
scraped one of the toolmaker’s plates, a
larger one, 18 in. by 12 in. or thereabouts;
toolmakers always work on the principle

that you don’t keep a dog and do your own
barking.

That was my introduction to what is a
very good method of getting a surface flat.
It isn't a skill which I've used frequently and
if | want to do some scraping | have to
practice first, but | soon get the touch back
and can still get a surface quite flat.

Reasons for scraping

Surfaces are scraped mostly for
accuracy. Especially where filing isn't good
enough for finish or flatness. Gib strips,

Scrapers: from top to bottom, half round, medium flat, small flat and three square - |
all made from old files.

SCRAPER!

Scraping is an art which was essential in engineering at one time
and which all apprentices were required to become proficient in. It
still has its uses in the home workshop and if one has to scrape
work then it should be done correctly and efficiently. R. J. Loader
describes, in a light-hearted way, how he learned, and passes his
expertise on to readers

~ CUTTING EDGE

SLGHTLY RADWSSED |

_ CUTTING EDGE FORGED

LLTO APPROX Y

i

oy

i A surface plate scraped by the author.
FLAT

with a small lathe milling table and a
disc, the latter chequered.

machine slides and flat bearing surfaces

can all be scraped and high spots or

patches picked off without touching the
rest of the surface. It also breaks up a
surface which would otherwise be ‘sticky’
because it is too flat, like a ground one. The
very small depressions made also create oil
pockets. Scraping can be decorative and
improve the appearance of a finished part
no end by scraping a pattern. The two
usual patterns are feathering, which is a
series of crescents, and chequer, which is a
chessboard pattern. Of the two, chequer is

SECTION
ON A-A

HALF ROUND

CUTS ON EACH

CORNER
SECTION ON B-B

the easiest to do. | could feather once but
would need a great deal of practice these
days.

The process is most effective on the
more brittle metals and the best of the lot is

=) cast-iron.

FIG. 1.

THREE COMMONLY USED SCRAPERS

. THREE SOUARF Model Engineers’ Workshop




Scraping demonstrated at the 1990/91

ME Exhibition.

The tools

Scrapers can be bought but the steel
they are made from is of the same type as
files are made from, so it is an ideal use for
worn out files.

A three-square is the easiest to make.
Just select a three-square file which is past
its best, grind the teeth off the first inch or
s0, then stone to a fine finish. As well as
being the easiest to make, it is the easiest
to use because it is a deburring tool, used
for holes and curves. | use two sizes, one
made from a double-ended saw file, which
has sides of about ; in. The other one is a
miniature one for very small holes, made
from a broken three-square Swiss file.

The half-round involves a bit more work;
an old 6 in. or 8 in. half-round file will be
suitable. First soften the file by heating to
bright red and leaving it to cool in the
hearth where it was heated, so that it cools
as slowly as possible. When cold, it can be
filed to get rid of the teeth and shaped with
a recess in the flat face. To bend it to the
radius it will need heating to a bright red or
orange and tapping round curve. The

» completed shape is shown in Figure 1.
Harden by heating to bright red, quenching
in water vertically, then temper to the
palest straw colour possible. Stone to a fine

l

..R[l;.

E % FLAT-HELD VERTICALLY

& CUTTING EDGE ROCKED.

FACES
SHARPENED
FLAT ON
STONE.

FINE ALOXITE STONE.

|

%/%

f FINE ALOXITE STONE

|

HALF ROUND-ROCKED ON FLAT FACE.

FIG.2. SHARPENING DETAILS

THE 'EXPERT'
GRIP- RIGHT
FOREFINGER LAID
ON SCRAPER 8
LEFT HAND GRIPS
ROUND THE
FINGER & SCRAPER
[OPPOSITE IF LEFT
HANDED)
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Sharpening the sides of & flat scraper.

finish on & fine oilstone,

Half-round scrapers are used for picking
off the high spots from large bearings or
bores which shafts have to fit precisaly,
such os the arbor bushing of a horizontal
milling machine or the spindie bearings of
@ lathe which has solid bearings. They can
also be used for deburring large holes and
curves, among other things.

Flat scrapers need a bit more work
because they have to be forged to spread
the cutting edge and thin it down. Forging
temperature is af least orange, yellow if the
heat source is good Hruluglt and only the
first; in, or g0 nead be heated, The finithed
shape should be like that shown in Figure
1. When cool, the tip can be rough ground
to shape then hardened. To harden, get the
first | in. bright red and scaling and quench
in cold water. Do not temper, the edge will
last longer between sharpenings
Remember to grind the teeth off the adgas,

espoecially where it will be held

Sharpening

The sharpening of any tool is impaortant
becausa the finish will only be as good as
the finish on the ool For flat scrapers,
especially, it is critical - so this one comes
first. It has 1o be stoned on the faces and
the edge 10 as high a degree of sharpness
as possible. Rough stoning can be done
with a medium stone, but the finishing
should be on an aloxite stone of as fine a
grit as possibie, using plenty of oil or
paraffin,

There is a special grip which Charlie the
expert showed me; he insisted on that grip
for the best results, | didn’t question it 40
odd years ago and nothing has changed
my mind since, so Figure 2 shows the grip
and method. The way a scraper is
sharpened varies slightly from person to
parson and it s unlikely that anyone could

scrape effectively with anyone else's
scraper

After sharpening, any oil or paraffin
should be wiped off with a rag. Resist the
teriptation to try the edge with thumb or
finger, it will dull i

The half-round is sharpened by rocking
1t 10 and fro on the fing cilstone with oil or
paraffin just the same as the flat axcept that
there is no special grip. The curved side
should need no treatment

Once a three-square scraper has been
finely stoned, it will only need an
occasional rub on a fine stone 1o keep tha
edge in geod condition

Take core when handling scrapers, the
cutting edges don't look very sharp but if
handled the wrong way they can cut
fingers very well, Try to keep them apart

The small milling table in position.

NEGATIVE
RAKE
ANGLE

"W

20°

SURFACE BEING SCRAPED

FIG. 3.

B

THE GRIP FOR FLAT SCRAPING

©
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EQUAL
SQUARES

EQUAL
PITCHES

FIG.4. FINISHING METHODS

CHEQUER SCRAPING

EGUAL SGUARES

=h¥, - " ¥ I' ]
The flat scraper shown in action.
from other tools, there is litthe point in
putting a superb edge on them and then
having them rattle about in a drawer full of
files

Using the flat scraper

The scraper is hald at an angle of about
20 deq. and gripped as in Figure 3, Itis one
of the few tools which cuts with a negative
rake, 50 it is impossible 1o dig in. The centre
of the radius does the cutting and the metal
is removed in very small amounts with
short strokes, Like most hand processes, it
takes tima to learn and the only way is 10
keep at it and be patient

Somae sort of master surface is needed
for a refence, ideally a surface plate. If there
is no surface plate a piece of plate glass is a
good substitute, or the table of a milling
machine, providing that it is flat and in
good condition.

The master surface is smeared lightly
with engineer's blue or a suitable
gubstitute, the surface 1o be seraped is
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rubbed lightly on the master and the high
spots will show up. They are scraped off,
then the process is repealed. For the first
few rubbings, the spots are morea likely to
be patchas, if they parsist in being patches,
try filing them because the scrapér takes
off 50 litthe that it will take ages if there isa
bump of a thousandth of an inch or 80.
Eventually, the spots will get smaller and
closer together. When any marked square
inch has 20 or more spots in it, you have
wWon and can start getting the circulation
back into the fingers.

It is easy 10 write, not so easy 10 do, s0
remember the important things. Keep the
scraper sharp, cut with the middie of the
racdius, start at the furthest part and scrape
towards the nearest so that shavings don't
get trapped under the scraper, and be
prepared to spend & long time getting it
right. It helps if the first piece of scraping
10t too big; two or three square inches is
big enough and it should be cast-iron or
brittle brass. Remembaer 100, that
engineer's blue isn't the only stuff which

will mark a high spot; shoe polish of many
different colours makes a good substitute,
or powder paint mixed witn oil,

Finishing

When a surface is flat enough to pass
the 20 spots/in. test, it will probably have a
quite acceptable finish, because the final
strokes will have been very short and sach
time the surface is blued the scraping
direction will be changed 90 degrees. It will,
however, look even better if it is feathered
or chequered,

Feathering is done by using one corner
of the cutting edge of the scraper as a pivot
and wobbling the scraper forwands over
the work so that the rodial cutting edge
makes a crescent shaped mark. It gives the
SCraper a swooping mation like the fight of
a small bird, I the movement is diagonally
across the work, the crescents nice and
small, tha rows close and crossad by a
second set at 90 degrees to the first, it
looks very hand-finisned. The trick is to
make sure that the crescents are regular
and that the corners of the scraper don't
dig in. So that the marks will show up
nicely and you can see what you are doing,
8 smear of blue, or whatever substitute you
are using, will do the job. As | mentioned
previously, | can no longer feather at will
and nead a bit of practice first, but | can do
the next best thing, which is chequering.

As the name suggests, chequering
makes a chessboard pattem. Itis done by
marking out a grid of equal-sized squares
with a very soft pencil and scraping every
other square, than filling in the others by
scraping them at 80 degrees 1o tha first set.
Figure 4 shows both feathering and
chequering mathods of finishing.
Chequering isn't quite the inferior one of
the two, as | may have suggested. In fact. if
it is done accurately, it is very easy on the
eye and when the light catches it at certain
angles, there is 8 ‘'now you sae it, now you
don't” effect

Modem machine tools often have a
surface or two with a scraped patiern on
them, but locked at closely, the cutter or
grinder marks can be seen undsrnearh, it is,
though, a useful thing to be able to do, and
should you invest in your own suriace
plate, it would be nice to be able to say,
'ves, genuinely hand finished, by yours °
truly’
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COLLETS FO

_ with ashortlengthof
gripped.

MATERIAL

The trick is to fabricate four
completely separate jaws
like those on the left of this
illustration. On the right, the
jaws mounted in the chuck

square stock securely

R equiring to make some 200 small

square, | soon realised that the biggest
problem was to be one of holding the
material in the lathe. Whilst it would be

36

possible to use my 6 in. four-jaw chuck, it
would be totally impracticable, not least
from the safety aspect, for such a large
chuck to be used for such small
components and requiring high speeds
(2000 rpm plus) to machine.

square nuts in steel in three sizes,
the smallest of which to be s in.

Turning square material is a
problem. Here H. K. Hall
describes a way of doing so and
ensuring quick, accurate setting
of the material

The sensible and safe solution would be
to make suitable collets for my collet chuck,
but making a collet, even for round
material, is time consuming. | was also
concerned about having to make a broach
to create the square and that, at the end, it
may not run true and the time would be
wasted since the collets were not expected
to be used again. An easier answer had to
be sought. Slightly simpler would have
been to make a collet with a parallel
outside to be used in a normal round collet.
However, this would still require a broach to
create the square and again may not run
true.

Separate jaws

It was with this idea in mind that |
realised making the collet with four totally
separate jaws would eliminate the problem

Model Engineers' Workshop



FIG.1

FIG. 2 W
SQUARE COLLET

form a pack as Figure 1C. This is then
placed in the four-jaw chuck holding across
the joins as shown in Figure 1D with about
11 in. projecting and then adjusted to run
reasonably true. The pack is turned until a
full circle is achieved. This diameter is not
critical, as it only forms a head to the four
jaws which prevent them passing through
the round collet when being used.

Fitting square to round

Now, over a length of [ in., turn to 0437
in. diameter accurately to suit the & in.
round collet. Finally, to complete this stage,
part off to give a; in. wide head.

We now have four pieces, each of which
requires to have a flat added to it. This can
be milled, but | have found that filing with
care is quite adequate. It would be easy to
fall into the trap of considering for, say, a
1 in. square, that all that is required is to file
« in. off, but this would not take into
account the card which was added to allow
clearance between the jaws.

—

JAW. ©

of broaching and concentricity. | have now
made a number of jaw sets like this which
hawve proved totally satisfactory in use and
are very easy to make as follows.

The dimensions will depend on the size
of round collet to be used. In my case a+ in.
diameter collet, as this would enable the

'SQUARE

jaws to be made from i in. square bright
mild steel.

First cut four pieces of ; in. square bright
mild steel 2 in. long and two pieces of card
2in. % in. These are slotted as in Figure 1
and placed together as Figure 1B. The four
pieces of bright mild steel can be added to

You'll require a complete set of
jaws for different thicknesses of
stock; however, they're fairly
quick and enjoyable to make

and offer a neat solution
to a common problem.

Getting the dimensions

To determine dimension ‘W', take the
outer diameter turned to fit the collet, in
this case, 0.437 in., and subtract from this
the across flats dimension of the square
required for, say, ; in. materials. This is 0125
which gives 0.312 in. This result is divided
by two to give 0156 in., this being
dimension ‘W’ as shown in Figure 2.

By carefully holding each jaw
individually in a vice on its ends, the flat
can be filed and the jaw measured at points
along its length with a micrometer without
requiring to remove the part from the vice.
When done with care, this should produce
an adequate result. The four pieces can
now be inserted in the collet, together with
a short length of the square material.
Ensure all four pieces are touching the
collet face and tighten; the front of the four-
jaws can be turned to give a smooth face.

It has occurred to me whilst writing this,
that this arrangement could equally be
used for holding rectangular material or for
the jaws to be made to different
dimensions, deliberately creating an
eccentric collet which could be used either
for square or round materials.

These are very easy to make, taking
some 10-15 minutes for one set and have
proved an excellent and easy answer to
what appeared at first a very difficult =@!
problem. -

QUICK TIP

Storage space in the workshop is always
something of a problem. Additional
space can be gained for the storage of
nuts and bolts, etc., by screwing the lids
of jam jars, coffee jars and the like under
a shelf and then putting the materials in
the jars and screwing them back to the
lids. Remember to use two screws per
lid, or they will rotate with the jar when
you are trying to undo them to get at the
contents.
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37
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LINE

Your views, your pages! Your opportunity to make your point, ask
the question or simply pass on a snippet of interesting advice to
others. Your letters for publication in Model Engineers’ Workshop

are always welcome

Crocodiles bite!

From Edinburgh, Mr P. C. Barclay sends
the following valuable advice and
information:

| refer to your article in Mode/
Enginears’ Workshop winter issue
regarding a motor for the power hacksaw. |
have a Parvalux Motor which | have
adapted 1o drive 8 Super Adept Lathe: the
corndenser size starmped on the nameplate
is 2UF.

However, | would request vour
forebearance if | paint out some
shortcomings in your article relating to the
testing and running of this motor. My
qualifications are forty-gix years in the
wlectrical industry; ten years in
maniusfacture, and thirty-six ag § distribution
and maintenance engineer with Scottish
Powaer, where safety and the use of proper
(est instruments weme key factors. Your
maethod of testing with crocodile clips
would be instantly banned for apparent
reasons. The human factor always arises,
and crocodile clips are notorious for
jumping free. One mistake can be fatal,
even at a house voltage of two hundred
and forty volis

What | would suggest for testing and as

a permanent solution in the workshop is a
test block, a multimeter and an insulation
tester (Megger). The test biock can be
ohtained from Radio Spares or a good
electrical or radio components shop. No
Iive ends are exposed and connéchons
from the motor are connadcted 1o fixed
insulated clips. The approximate cost is ten
pounds.

There are three leadls on my motor, two
wihite and one Dlack. A test with the muiti-
meter L30-L300hms with the black lesd
centre tapped on the winding.

For proper runming, the condenser is
connected across the full winding and the
supply to the centre (black) lead and one of
the outer (white) leads for correct rotations;
chack which outer lead is suitable, See
schematic diagram number Figure 1.

This doas not agree with the number
three diagram in the magazine and if this is
adapted, then depending how the
condenser is connected, the motor would
not turn, Figure 2. Also, please note the
supply should be live or neutral, not plus
ard minus which applies to direct current.
The plus and minus could easily mislead
sameonea into purchasing and acquiring a
condenser for use only on direct current,
which would blow up if connected to a.c

Lathe help

Mr Kirkland of Victoria, Australia has
written 10 us requesting the assistance of
readers about a lsthe he owns. If possible
we will deal with replies through this
column, if not they will be passed on 10
him.

Having just acquired my first metal
turning lathe, Model Engineers” Workshop
was exactly the type of magazine | was
looking for. The lathe is somewhat larger
than the usual model maker’s lathe being
six feat between centres, but as the price
was right | could not refuse it on those
grounds.

Apart from writing 1o congratulate you
on an excellent magazine, | arm also
wondering if any of your readers could
assist with infarmation on my lathe, which
is made by Woodhead Scriven of
Holdsworth, Leeds. This is the only marking
{.can find on the lathe, so | have no idea
how old it is, or the model number, etc, As
far as | can tell, it is complete but any

information regarding its operation would
be much appreciated.

Halogen bulbs

Mr J. A. Batchelor from Leeds sent us a
copy of an article on the dangeér of
prolonged exposure to Halogen bulbs
Following recaipt of the latter, some
enquiries were made regarding their use, It
is considered that basically they will be
uniikely to cause problems if the units are
made as described. The more powerful
lamp has a shielded filter, and unless the
operator is going 10 work on a maching
with sleaves rolled up, there will not be a
great deal of skin exposure. We feal that
this is unlikely on a machine but could
possibly happen if the lights are used for
banchwork. Readers are therefore advised
10 avoid long pariods of exposure with the
lamps directly to the skin, Generally
speaking, the problems appear to arise
with more powerful lamps than the ones
suggestad in the article..

Angle plate improvements

The article on machining a Keats Angle
Plate proved very popular with readers.
Ascanio Giannuzzi of Sittingbourne offers
us an improved method of ensuring the
base is square, for which we are very
grateful.

| agree with everything that was said
about the machining sequence described
in the said article except for the machining
of the base which I believe to be the most
critical operation of all. From it, depend's
the squareness of the clamping faces in
refation to the faceplate of the lathe.

Surely the best and absolutely certain
method o ensure this, is 10 chuck a piece
of, say, one inch diameter M.S. in & four-jaw
chuck, protruding about one and a half
inchas. Skim the 0.D. to have it absolutely
running true and then clamp the Keats
angle plate to it, base oulwards.

Using correct speed, face the bass. This
should ensure certain squareness of the
V-shaped face of the large casting.

May I take this opportunity to say how
much | like the magazine with its variety of
articles on workshops. | have just taken out
a subscription and look forward to the next
ISSLES.

No mistake!

Mr T. V. Lavarack DFH C Eng. MIEE on
the subject of electricity in the workshop:

I note from the first three issues of this
excellent magazine that there are several
articles which embrace the use of ‘electrics’
which, of course, is very pertinent today:

May I. howewver, for the benefit of your
readers, tender a piece of advice repeatodly
given to us by the workshop
superintendant when studying for our
degree: Always rernember, gentlermnen, that
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m%m a mistake,
That was hall a century ago now but the
warning is just as relevant today.

The miller's tale!

Mr Anderson of Bournemouth tells us of
his experiments with tha Amalea Milling
Attachment:

I'm very grateful to your contributor Mr K.
Spreadborough for solving a major
diternma for me/

At the thmlmcﬁwdmﬂﬂmmpyd
your excellent magazine, | was trying to
decide which vertical milling machine |
should buy. Foremost amongst my
considerations was limited availability of
workshop space and, of course, guality. |
was already well aware of the Amoleo
machine and its suitability as an attachment
to Iathes like the Myford but I've always
regarded such attachments as a waste of
time (and space) because unless you are
able to leave the machine set up on the
lathe, it takes so long to mount and
subsequently remove the machine that you
find yourself asking if there isn't a quicker
way o get the job done. Then there is the
problem of convenient and secure storage
for the attachment. Furthermare, milling
attachments are heavy and cumbersome
s0 that the risks of causing material or
personal damage during handiing
operations are high.

Mr Spreadborough'’s solution to these
problems is, in my view, an ideal one. | was
50 impressed by his article that my views
have changed and | have abandoned
altogether any idea of ever owning an
independant milling maching and I've now
bought an Amolco milling attachment.

| don't have a Myford cabinet and so my
lathe is mounted on a purpose-made
wooden bench. Since it would have been
difficult to attach Mr Spreadborough’s
cabinet-mounted stand to my bench, |
elected to mount my storage stand on the
wall behind the lathe, using strong shelf
brackets. | haven't yet identified any
problems introduced by this arrangement.
It allowvs considerable flexibility in the
positioning of the lathe bench along the
wall, should future changes in workshop
furnishings require,

| used proprietary one Inch square
aluminium tube and fittings for the storage
frame itself which gives a very rigid
structure without any welding. It is more
costly, though. For the functions between
the storage brackets and the bridge piece, |
used pleces of § in. square tube projecting
about one inch from inside the alummnium
tubes of the storage frame. (On reflection, |
think it would be neater had | done this the
other way round, ie put the i in. square
junction pieces in the bridge prece rather
than in the storage frame — well, what are
mistakes for if theyre not to be made?)

| must say, the storage and handling
systern works so well thal complate
mounting and demounting operations take
only about two minutes.

Like Mr Spreadborough, | found the

plates provided by Amolco far
too fiddly to contend with, so much so that
initialty | was spending more time wrestiling
with the plates than moving the milling
machine from and fo its storage bracket.
After much deliberation, | came to the
conclusion that Myford already has the
answer. | abandoned the Amaoico plates
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{they now come in handy for clamping
work to the cross slide) and replaced them
with plates of similar thickness but profiled
in the same way as that for the Myford
fixed steady. | also bevelled the long
undarside edges of my plates so that they
guide themselves info the gap between the
ways of the lathe, One of these is locked to
the threaded rod which goes through the
column of the attachment 0 that here the
locking plate is positioned by rotating the
rod and locking is achieved by tightening
the nut at the top of the rod.

To remove the milling artachment from
the lathe, the locking plates are loosened,
turned anti-clockwise to align with the siot
in the lathe bed, then raised and drawn
hand-tight against the undevrside of the foot
of the milling atiachment. The attachment
is then ready for storage.

The locking plates are left in place on
the attachrment so that they are ready for
the next installstion operation. Then, once
the attachment is in position on the lathe
bed, the locking plates are lowered into the
gap betwéen the ways of the lathe by
turning the threaded rod through the
column and the socket head cap screw
anti-clockwise, then turned and locked in
place by rotating clockwise. Comect
positioning of the locking plates for both
iocking and removal is easify verified either
by sight or feel,

One of these days in my copilous spare
time (of which | have none) | propase to cut
a shallow bevel along the bottom edges of
the foot of my Amoico milling attachment
10 prevent it catching on the inner edges of
the lathe bed. This will allow for the
positioning of the milling artachment over
the lathe bed during installation to be less

1 eannot understand why Amolco don’t
supply the foot already bevelled in the way
1 propose. What it must be like trying to
install the attachrnent on the lathe every
time by hand without any form of guidance
doesn’t bear thinking about. While | am
well pleased with my Amolco machine,
thare are constructive criticisms | could
make but this is not the place.

Hose it done?

An inleresling_puim raised by Mr S, J.
Price from East Finchley. Can a reader
please put him out of his misery?

Your fascinating article about ‘Flea
Power’ in the 1990 winter edition of
M.E.Workshop caused me to ponder on the
interesting phenomenon which your more
wmdmmﬂwwabbtompm

If we turn on the garden hose (ban
permitting) it will act like & demented snake
owing to the back pressure, but if we put
the hose into a watering can the back
pmssumdmmasosdmnwtﬁcalm which is

surprising because one would expect the
wsiswmofmmmbcgrmormnme
rosistance of air.

| await with interest any replies fram the

Hero revisited

Reader Don Macmilian recalls childhood
days and fun on the cheap with the Hero's
turbine principle and an empty spice tin!

As a schoolboy, circa 1938, | made a
model bagad on the principle of Hero's
turbine. lts performance was much better
than that reported for the very expensive
apparatus described in the winter edition of
Model Engineers’ Workshop. The idea

probably came from one of the excellent
publications of the period, such as ‘The
Boy's Own Paper”. The design was so
simple and effective that it may be of
intargst to your readers,

Spices were then sold at grocery shops
in beautifully made tinplate containers. The
near airtight seal necessary to preserve the
contents was obtsingd by the fit of the plain
cap alone, One of these was utilised for the
modal.

A dirmplie was formed in the centro of
the lid and of the bottom with & blunt
centre punch. Two holes were pierced on o
diameter just below the edge of the lid. A
round file was used to cut a transverse
groove across the middle of a length of | in.
copper tubing to admit steam to the bore.
The tube was centred through the holes
and soldered in place. Smoath, tapered jets
were formed by compressing the ends of
the tube around the point of a large sewing
needie. The tube was then bent tll the jets
wara correctly aligned.

Omendofuchafmopkuso!
fencing wire was filed to a conical form
having a biunt point. The ends were bent at
right angles and the shanks forced into two
holes drilled in a wooden upright so that
the points were vertically opposed. The
upright was secured fo 8 wooden base. The
pravious assembly was fitted between the
wire points, which rested in the dimples.
When the spring of the wires was suitably
adjusted it rotated froefy.

With an inch of water in the containar
and a spirit larnp underneath, action was
soon forthcoming. As rotation commenced,
it appeared to gain vigour, probably due to
the water being driven up the hot tin sides
by centrifugal force. The flame also
appeared to be drawn up by the rotation. |
don’t know what rpm was achieved, but
the radial arms became a blur within a halo
of vapour. It was a gratifyingly dynamic
proof that Hero was definitely anto
something!

This was observed from a prudent
distance. Since the cap was retained only
by friction and the spring of the wire |
hoped it would pop if the pressure became
axcessive. | thought of making & vent fo be
uncovered by the nsing cap, but the neod
did not arise.

I intended to recreste the turbine for an
action photograph. Unfortunately, the metal
spice containars, like the wooden cotton
reels from which we made our toy tractors,
seem no longer avallable, and other
projects are pressing. It was, however, great
fun at the time!

Reader Don Macmillan’s
version of Hero's




Having acquired a vertical
milling machine the problem is
invariably how to hold the
milling cutter securely. Collet
chucks cost a small fortune but
Harold Hall has solved the
problem with a homemade
collet holder that can be
adapted to individual needs. It is
made from stock materials

aving purchased one of the many

makes of drill/mill now available, |

soon learned it had one major
weakness. My first observations were of a
very robust machine, but in view of its
considerable weight, some dismantling
was necessary to assist in moving the
machine into its final position. This
highlighted some standards of manufacture
not up to those we would normally expect,

Com_pleted cl'{uclf and collet set for use with '/, in. shank cutters; a non-slotted
version for this size using a grub screw for fixing the cutter would be useful.
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but | hasten to add, in areas of little
importance.

With the machine now in its final
location, my first consideration was to
check its accuracy, particularly in view of
my findings regarding standard of
manufacture. My fears were unfounded for
I soon discovered that the standard of
accuracy was very good. Armed with dial
gauge, precision square and inside
micrometer, | was able to check that the
spindle was perpendicular to the surface of
the table. Longitudinal travel was at right
angles to the cross travel and the lead
screws were accurate, even up to a
distance of 10 in.

My fears allayed, it was now time to use
the machine and it was at this point that
the problem became apparent — not with
the machine itself, but with the drill chuck
provided with it. The drill chuck was of
poor quality, inaccurate, and had a very
rough feel when tightening it on to a drill or
end mill.

bf ;Liﬁ??oggiagﬁr? e'ej\élhouucsk it‘tg; ?ort‘i;.::‘;lber The three main components; note the short parallel portion at the left hand end of
inadequate for the purpose of holding end :r’::c?r'?::: taper, used to support the part in the fixed steady whilst the bore is

mills which tended to work out under
40 Model Engineers’ Wiorkshop



be essential to take one final fine cut on
taper to ensure concentricity when
returning to the chuck.

Next, produce the threaded portion and
also the plain portion between this and the
taper, the purpose of which is for
supporting with the fixed steady when the

action of the spiral flutes, there being no
end-on pressure as when using a twist drill.
Since a better quality drill chuck would still
probably have this problem, | decided that
a proper end mill chuck would have to be
obtained.

| was soon to learn that the cost of a
suitable chuck was going to be very high,

should, as far as possible, be machined
without removing the part from the lathe
and are indicated with a closed triangle on
the drawings. Where a close fit between
certain parts is required, this is marked with
an open triangle on the drawings. The
angle on the front face of the collet and the

some 15% of the cost of the machine itself!
This seemed out of all proportion and, as a 0700 116 LARGER THAN BORE
result, my thoughts turned to making one 0-700" ;
myself. _E BORE Oj.TTTn-ErF;EAD T0 SUIT
Materials used : SLOT 1/8"WIDE --'% 60

It was, of course, not going to be 1/8'DEEP T
possible to produce hardened parts, as - 9
these would no doubt distort during the T
process and | had no cylindrical grinding . .
facilities available to take out these errors. 5116 = 5116
The parts would therefore be made from 19 | 532"
mild steel, but as they would not be in | k
constant use, should be adequate, a fact T
that has now been fully proven. L i e

The chuck is designed to take the type -3 —
of end mill with the threaded shank. This e o | 15432°
thread enters into the thread in the rear of DEE"'E?’ _"" T g

®  FIG.2b.
{ COLLET
FOR 14" PLAIN SHANK CUTTERS
SEE TEXT RE NOTE SLOTTED VERSION,

internals at left.

the collet and, as the rear of the shank
contacts with the bottom of the bore in the
body, any tendency for the cutter to rotate
will force the collet forward into its mating
front taper in the outer ring, thus holding
the cutter firmer, but without altering its
position, due to it being always in contact
with the bottom of the bore in the body.

In practice, the unit has functioned far
better than | could have foreseen. It
requires for the outer ring only to be lightly
tightened with the cutter partially threaded
into the collet and for the cutter to be
turned until it just contacts the base of the
bore in the body. After use, it can still be
undone with ease.

The drawings show the individual parts.
The dimensions indicated can be changed
to suit material available or other reasons,
such as size of taper, providing the
essential features of the design are
maintained.

During manufacture, it is also necessary
to ensure certain conditions are met, most
important of these being the concentricity
of important faces on a given part. These
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inside of the outer ring should also be the
same.

The angle on the body is not critical, as
there is clearance between this and the
outer ring to ensure the ring tightens only
onto the collet.

Manufacturing procedure

First, chuck the material for the body
and support the outer end in a fixed steady.
Drill the end and tap to suit milling machine
draw bar. Then turn the parallel portion; but
this can beneficially be longer than
indicated on drawing at this stage, as it is to
be used for chucking when the part is
reversed in the lathe.

Remove the part and, still using the
fixed steady, reverse it and hold on the
turned portion. Centre drill on end and
remove steady and support with centre.

The body should now be rough turned
at say, 0.030 in. oversize on all its outer
diameters and the morse taper turned,
using the top slide. Even if a test taper has
been turned first, it will still be preferable to
remove and test with its mating taper. It will

A colfet shown with a typical cutter; note the thread in the
rear end of the collet and the anti-turn slot. Close-up of chuck

tailstock centre is removed to machine the
remaining surfaces, including the bore.

To ensure a good surface finish, make
sure all tools are very sharp and that round
nose tools are used, though a tool with a
much smaller radius will be necessary to
finish the bottom of the bore where the
collet seats.

If the parallel portion at the small end of
the taper has been made longer, carefully
cut off with a hacksaw, holding the waste
portion in the vice and finish with a file.
Finally, fit the pin in the base of the bore —
the purpose of this is to prevent the
rotation of the collet.

Next comes the outer ring, but first
produce a gauge exactly the same

-diameter as the outer end of the body and

deep enough to go the full depth of the
mating bore in the outer ring. Place the
material for the outer ring in the chuck and
drill through at ] in. diameter. Then bore to
the core diameter of thread to § in. deep
and counterbore as indicated, to assist in
cutting the thread.

Now bore very carefully to be a close fit
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on the gauge, already made for this
purpose, to the depth indicated. Also bore
the remainder to the diameter at the outer
end of the ring.

Making the mating taper

Now the taper 1o mate with the collet
and must be turnad. Tha preciss angle is
not critical but must be identical to that on
the collets 1o be made later. If you have a
revarsing switch, you may choose to turn
one of the tapers in reverse at slow spead,
but | am always apprehensive of running
lathes in reverse with a heavy chuck in case
it scrows itself off, particularly on start up. |
prefer to reset the slide to produce collets,
using the method described later.

Use a rigid boring tool with a radiused
end to ensure a good surface finish, A
radiused transition between the parallel
and taper bores should not be a problem,

2.

HIO-G‘JI 20TPL
T :f.‘ 0-900" ¥ BORE T
L/ r
kS
_._J!-'}_ﬂ,_?y. e I
O it —— ( L S
S I ol )
4 gL T = B
(e | -~
& 1
— A= & HOLE
! 3’0 3]8’DEER
" | 9’
Yaig* FIG. 3.
OUTER RING

Boring the body; note the use of a lixed
steady, described elsewhere in this
issue.

as thora is chearanca at this point betwean
the body and the outar ring.

This leaves the thread which can now be
produced to fit the body, but before
finalising the outer ring. procead with the
collets.

Making the collets

Place a suitable length of material in tha
chuck and first procuce the threaded end
of the collet. As absolute concenricity will
be difficult to schieve (even if a four-jaw
chuck is used), the thread should be made
a very free fit to ensure that the collet seats
sccurately on the shank of the cutter and is
not pulled off centre by the threaded
portion. The outer diameter and reduced
diameter section should be turned to about
0,010 in. above size and parted off to a little
over collet length. If more than one collet is
to be produced, it would be preferable to
produce tham all to this stage first.

Now, place a short length of | in,
maaterial into the chuck and, having set the
top slide to turn the taper on the collet,
miake a trial taper and check this against
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the outer ring using marking blua and
making adjustments until a satisfactory
rasult is achieved.

Now place the collet back into the chuck,
but reversed to that when producing the
thread, ensuring it is running as true as is
possible 1o minimise the error in
concentricity between thraad and bore.
Turn the bore to a very close fit on the
shank of the cutter and deep enough to
ensure the threaded end of cutter will
project out at least 4 in. Also al this slage,
turn the taper.

The outside of the collet remains to be
turned and, to achieve concentricity, will
require turning on a mandral made to suit,
but first complete all collets to the bored
stage, whiist the top slide is set to the
required taper. Set the top slide to] deg.to
§ deg. in the direction which produces a
larger diameter nearest the chuck.

Now place a short length of material into
the chuck and turn paraliel, using the
saddle, 10 be a very close fit to the collet
bore for about { in, of its depth. Then, with
the top slids, turn with an expanding taper
Gently push the coliet onto the mandrel
and twrn the outer diameters (using light
cuts only to avoid it slipping) to be a close
fit in the body.

The outer ring can be finished, using the
same top slide setting used for the collet to
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Finished tool in use on the milling
machine.

turn the outer taper and, if you wish to
improve the outer diameter from that of the
stock material, a mandrel can be produced
to fit the inner bore and a light cut taken to
improve appearance.

There are now only a few tasks left to
complete the chuck, these being: (1) To slot
the collets — a hacksaw can be used, but
preferably if available, a slitting saw will
make a better job. (2) Add a pin to the base
of the bore in the body and a mating slot in
each collet, to provide an anti-turn feature.
(3) Drill four holes in the outer ring for use
with a tommy bar. This will not normally be
required with threaded shank cutters, but is
essential on plain shanks.

For the smaller size cutters, with ; in.
diameter shafts and without a thread, a

collet as per Figure 2b can be produced.
Note that the 0.250 in. hole does not run
into the larger hole, but is left with a
bottom so as to act as a stop to the short
shank on these cutters.

In the light of experience, | find that
when using the larger sizes of cutters
(& in., % in.and ; in) in this collet and taking
a relatively heavy cut, the cutter can be
drawn out of the chuck even if tightened
with a tommy bar and for this reason |
would advise that a non-slotted collet
should be made but fitted with a grub
screw for tightening onto the flat provided
on the cutter shank.

The unit, now having been in use for
some time, has proven to be far better in
use (except for my reservation regarding
the larger i in. dia. shank cutter) than | could
have ever foreseen and well worth the
effort involved. The use of non-hardened
parts is perfectly satisfactory, but do ensure

that the unit is kept clean when collets are
changed. With the collet being above the
cutter, the problem of entry of swarf is far
less than in the case of collets used in a
lathe where | have also used non-hardened
collets satisfactorily.

Use a fixed steady

The requirement for a fixed steady
indicated in the manufacturing procedure is
essential, both to the safety of the
machining operation and the concentricity
of the finished part.

If the steady is not available, it may be
worth considerng making one before
proceding with this milling chuck,
otherwise a temporary one can be
constructed just for this purpose.

If a temporary steady is to be used, it
cannot be stressed too much that this must
be extremely rigid for safe operation.
Figure 4 suggests a suitable method.

Tommy bar hole seen here is rarely used as the unit needs to be finger-tight only

when used with threaded end cutters.

11

I

s

FIG. 4.

TEMPORARY FIXED STEADY
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STOP THIEF!

More and more thefts of tools and models from home workshops
are being reported. Whilst secure premises are essential, some
form of scare alarm such as this one described by ‘Bluey’ will make
sure that any would-be intruder is not going to stay around to take
your equipment. The circuit involved is so simple that even a model
engineer without knowledge of electronics can wire it up

tatistics produced recently have

shown that garden sheds now have a

fifty percent greater chance of being
broken into than was the case a year ago,
Why this increase we may wonder? More
people now possess high-value garden
machinery as well as do-it-yourself
aquipment; and with the humble drill now
costing in the region of some forty pounds
or g0, the thief can find & ready market at
knock down prices. The garden shed is
usually very easy to break into and people
take more interast in home security =
things like double glazing make life harder
for the would-be burglar. There is also far
less risk of being caught breaking into a
garden shed.

Of course, home workshops are not
garden sheds, but many start life that way,
Even the purpose-built workshop or the
workshop in the garage is vulnerable. Take
stock of the easily removable equipment in
your workshop and ask yourself if it would
be worth while the opportunist thief
breaking in and stealing some of the
equipment. The answer will almost
certainly ba in the affirmative. Add to this
the fact that the model press hears more
and more reports of home workshops
being raided in this way and so the risk is
increasingly high. Do not think either that
living in a terraced house with no side
sntrance is much of a deterrent: it is quite
common for these people to raid a series of
garden sheds in one swoop, climbing over
fences 1o get from gardan to garden,

So, what to do?

It is time then to take a look at security
of our workshop, and possibly one of the
best things we can do is not to let too many
people know that we keep valuable stock in
it. Next, make the doors and windows as
secure as possible, Fit good quality locks,
on both and ensure that they are used
when the building is empty,

No matter how well the building is
secured, It is difficult to prevent the would-
b thief from entering, particularly if it is a
little distance from the house. The next
thing to consider is an alarm. This need not
be elaborate, the main object of any alarm
is to scare the intruder away. He or she is
not going to stand around if a reasonably
loud bell or buzzer is sounding, and so we
must arrange for one 1o be set off with an
unauthorised entry,

Alarms can be purchased and fitted but
these are expensive and not always entirely
suitable for the bullding in question,
Making one's own is not at all difficult,
They can be made 1o work on various
forms of switches, either with a parallel or
narmally open circuit, or a closed or seres
circuit which relies on a switch being
openad to set off the alarm., This type is
normally fitted to a daor or window,

The alarm described here is of the
parallel type and works on a pressure mat
Pressure mats can be purchased from
Maplin Electronics, amongst other sources,
ae indeed can all the parts required. The

Left, the lL.e.d.; right, the alarm release
button.

mat consists of a plastic bag, or so it
appears, with a couple of wires sticking
out. The device is designed so that it can
be hidden under a doormat, which will not
trigger it, but as soon as additional weight
is applied, the electrical circuit is operated.
The mats cost only around three or four
pounds to buy, and are most effective
devices.

Whilst battery operation can be used it
is as well to use a mains supply so that
there is a greater certainty that the circuit
will be eperational; a back-up battery
system can be included, if required, It is
also possible to fit the circuit so that o
visual display indicates that it is armed.

The circuit shown is made from only a

Left, alarm buzzer from the author's
device came from Tandy. Below, circuit
couldn’t be simpler.
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few components and it fits into a box three
by four inches in size, The use of a thyristor
ensures that, when the alarm is triggered, it
locks on and remains that way until
disarmed, If one wishied, the mat could be
used with no more than a battery and
sounding device; this would mean,
however, that when the pressure on the
mat was relieved, the alarm would stop

sounding

Thyristors can be obtained with a
current rating of from one to fifty amps and
any will fulfil the needs as long as it is
capable of carrying the current used by the
sounder. The thyristor in the circuit is rated
at one amp and any thyristor of that rating
will work with the circuit. A typical type
would be the C106D

The circuit is constructed on a scrap of
stripboard and a bridge rectifier could be
usad in the place of the four diodes. The
mains side of the transformer is protected
by a three amp fuse fitted to the mains
plug. If different components are used, it
may be necessary to change the gate
voltage of the thyristor, and readers who
have little or no knowledge of electronics
would be advised 10 use the same basic
components as those shown and simply
follow the wiring diagram

How it works

To give some idea how it works, the
mains input is reduced through the
transtormer to 9-12 volts, and then rectified
1o direct current. The transformer shown,
by the way, came from a defunct radio set,
as do many of my electrical spares. The
current is smoothed by the condenser C1
and passes 1o the Isolating switch S1. Whan
this is closed the circuit is armed and the

Another (much enlarged) view of the author’s circuit; components should be easily
available from Maplin or Tandy, ete.
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Alarm circuit operates
fn conjunction with this
little transformer which
converts mains power
to 9-12 volts. This
particular component
came from an old radio
set but equivalents are
easily available new.
Entire device should be
boxed (and earthed if
made from metal) when
complete.

aka. ‘

light emitting diode illuminates. When
pressure is applied to the mat a small
current is applied to the gate of the
thyristor which switches on and stays on,

even when the pressure on the mat is
removed. This completes the circuit and the
sounder is activated. The sounder can be
either a bell or siren type buzzer. Resistor

R3 is required to make sure that the circuit
is latched on continuously. Switch S2 resets
the circuit by momentarily removing the
supply to the thyristor. These two switches
and the light can be sited in the workshop
to suit individual needs.

A variety of sounders are available to
suit the circuit, remembering that current
consumption should be no more than 500
mA (1/2 amp). A piezo buzzer working on
this supply should be more than enough to
scare any intruder. For the sake of personal
and visitor safety, the circuit must be
housed in a small box; simple plastic ones
can be purchased or a small wooden one
can be made. Should a metal one be used,
then the box must be earthed. The
pressure mat should be covered with a
thick plastic bag for protection. Whilst it is
quite adequate for normal purposes, swarf,
etc. in the workshop might cut into it. In the
case of the device shown in the
photographs, the mat was put into a heavy
green garden refuse type bag, the edges of
which were folded over and taped to make
it a snug fit on the mat.

All the components for the circuit are
available from a number of suppliers. The
buzzer illustrated actually came from Tandy
but there are many other suitable units. If
there are any doubts about getting the
equipment, then everything is stocked 5
by Maplin Electronics. @‘

A DRILLING MACHIN

Knowing the depth to which a drill has gone into work is invariably
difficult, particularly with some of the cheaper drilling machines.
This article by D. O. Coe shows a way of making a very accurate
depth pointer that is quite easy to construct from stock materials

eastern machinery available appears

to increase steadily. Whilst few
people would suggest that they reach the
standard of high quality European
machines, they do have the advantage for
the home workshop of being cheap, and
most these days are of good usuable
quality.

Having invested in a drilling machine
under the Clarke label, which | bought from
an Argos shop, | felt that, while it was a
reasonable machine, the depth pointer and
graduations were difficult to use, and not as
precise as | would have liked. | therefore
made the alternative shown in the
drawings and photographs.

The device uses a large aluminium dial
graduated in Tmm divisions; it is easy to
see and can be set to zero at any depth. It is
fitted over the quill shaft housing. The

T he range of Taiwanese and other far
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friction device is a wavy steel washer 1 in.
outside diameter, 7 in. bore and 012 in. thick,
the indicator was made from a1, in. piece of
aluminium angle.

Part two of the device is fitted into part
three and the wavy washer is fitted on the
shoulder. It is retained with a circlip and
both the washer and circlip are easily
obtainable commercial items. This
assembly is screwed on to the quill shaft
spindle and locked with the nut (part one) -
again this can be a commercial item. Part
four, the indicator, is fitted to the drilling

BEND UP AT 90° ALONG |
THIS LINE - 2
e,
INDICA
’s LINE, '\\ }_ 17 17
: 10 15
-—l-] * JEt]
3 T =
it - :3:
i ? b
DRILL & TAP T -DRILL TWO CLEARANCE
S Erehi i 12 | 2
e IS S —§ " HOLES FoR 48,
==p
LOCK NUT PARTH1. H
STEEL 19 A/F. |
INDICATOR PART 4
116" THICK ALIL.
©
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machine with two short 6BA screws, which
fit into holes drilled and tapped where
required.

The graduations, of which there are
sixty, were made on the lathe, using a
change wheel for dividing purposes. The
numbers were hand-stamped using steel
stamps. All the steel parts were chemically
blackened, but oil blacking would be a
good alternative. The aluminium parts were
natural anodised at a local platers. Such
firms can be found in the Yellow Pages and
they do not charge the earth. Using their
expertise can add considerably to the
appearance of home-made machinery and
parts. After anodising, the numbers and
graduation marks were filled with black
paint.

The end result is a considerable
improvement in accuracy and, whilst the
device shown was made for a Clarke

machine, the principle will work on a @
o

large number of similar machines.

Views of the component
parts of the drilling machine
depth gauge. Dial
graduations are in Tmm
increments engraved on a
Myford ML-7 using change
wheels and a dividing
device. Hand-stamped
numerals are clear and easy
to read.

June/July 1991

Above, the completed depth
gauge in place on the
author’s Clarke drilling
machine - a vast
improvement over the
standard pointer.

O LS
T PO Bl
i

T - e

All the steel parts of
the gauge were
chemi blackened
while the aluminium
components were
natural anodised at a
local platers making
for a very
professional finish.
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Cross drilling round material is
invariably a difficult process and
some form of jig is essential.
This one, by L. J. Riley,
guarantees perfect accuracy
and, in the main, is not at all

difficult to make L& 1% 8., A
HOLES 3/0"DIA,
here are many versions of cross il 7 4 HOLES TAP 2 BAA.
drilling jigs and any sort of guide for & s ON A 374" PC 0
this type of work must be of value to = ] N JIG & g

the home machinist. | recently completed a
jig which is a little different and which | find
is particularly useful. The difference
between this and the more usual type of jig
is that this one is designed to be used
whilst held in the lathe mandrel. There is 06—
however no reason why, if circumstances _K =i
demand, it should not be put in a machine LOCKING OR CLAMPING PLAY
vice and used with a vertical drilling
machine. Personally, | find that cross drilling
in the lathe seems to give better control
over the work.

CLEARANCE IN
PLATE.

2 HOLES TAP 2B.A.
ON A 7/16"P.CD.

1"DIA
|
|
\ R
RN
- |y
T
2"DIA

SCRIBED C.L. AS A GUIDE.

m

B.A.CH.HD. OR CAP HD.
—————HOLDING SCREWS x3/4"Lg.

The body

The jig is made from a piece of round a .
mild steel bar two inches in diameter and IF LARGER THAN 1/2" ROUND IS
11 in. in length. The actual length is one BEING DR'LLE%I“E“L Hﬂ'&%’:ﬁ BOLTS
inch, but the eighth will be needed for WIGHT HAVE BE :
facing off purposes, and this should be the FOR DRILLING R

. 4 o OUND BAR UN

first job. After facing, turn down to one inch 90° “V'GROOVE ryeh e g oo o
diameter for a length of half an inch and MILLED OUT. TIGHTENED UP TO JIG & BAR
then drill right through a half inch diameter. () IS HELD IN PLACE BY SCREWS

The next operation is to cut the vee in ACROSS CENTRE.

which the metal to be worked on will rest. |
am lucky as | was able to do this on a
horizontal milling machine at evening
classes where both machine and cutter are
easily available. There are, however, other
options: shaping machine for example, or if
______ a vertical milling machine with a tilting

p“F o R TR head is available, that could be used with
>E v g L ' ¢ the head set over. If the worst comes to the

P = e
E —._—:#L R _1'\_] \ Loy worst, it can be carefully filed out. Starting
T with a hacksaw, cut to mark the position.
' This is not as bad as it sounds, as the vee is

only a quarter of an inch deep. A good way
to finish a vee that is filed in this manner is

Below left, starting with a centre drill to
drill a hole in the '/, in. rod. Below, two

ALTERNATIVE DESIGN USING ADJUSTABLE views of the jig components. Opposite
CENTRE PIECE. page, top, after the centre drill, a '/, in.
drill is used. Gentre, milling the 'V on a

CROSS DRILLING DEVICE © horizontal mill. Bottom, making a start

on the jig - turning the boss.




to clamp a large file, say about twelve
inches, in the vice and rub the work
backwards and forwards along the edge.
This prevents the file from setting up a
rocking movement, and considerable
accuracy can be obtained.

The clamping plate

The clamping plate is also from 2 in.
diameter mild steel bar and again we must
start by facing both sides. The central hole
could be drilled at this stage as well, but for
the sake of accuracy it may be as well to
wait until the clamp has been fitted to the
body. Mark off the four holes in the % in.
p.cd. and drill them tapping size for the
screw 10 be used. | used 2BA which seems
about right. Clamp the clamping plate to
the body and, using these four holes as
guides, drill right through the body. Tap the
body and then open out the four holes in
the clamping plate to clearance size.

Screw the clamping plate to the body
and return the assembly to the lathe. With a
sharp pointed tool, scribe a centre line
across the clamping plate and then drill the
central hole. Take the assembly off the
lathe, drill and tap the two holes on the
centre line (these being to take the screws

. that secure the work whilst drilling
operations take place), and there you have
the jig.

An additional touch could be to make up
small knurled bolts to hold the clamp to
the body and to secure the work.
Alternatively, life would probably be easier
if the four holes that are used to secure the
clamping plate to the body are fitted with
small studs, and knurled nuts made for
tightening up. The two holes along the
centre line are actually used for tightening-
up purposes when the work is in the jig.

When in use, the cross hole should

always be started with a centre drill as,
even with a jig, a drill will be inclined to
wander. It will be found that this is a very
accurate way of making cross holes, and
because the lathe has been used for its
construction it is likely to more accurately
made than the more usual types.

Improvements

Like all home-made tools, one always
looks for improvements. In this case, the
need arose 1o drill some small diameter
material near the end, which meant it did
not go right across the vee. The problem
was solved by making a jig with the boss
drilled and tapped } in. diameter. The bolt to
be used was turned to a point of about
sixty degrees. A plug was made up, with a
centre in one end and a vee in the other.
This allows small pins to be inserted in the
vee and the plug to be tightened up via the
bolt. The result is that even the smallest of
pins can be cross drilled with ease — a (g5
very valuable asset indeed.... @

QUICK TIP

Chatter when turning can be a problem.
It is more often than not caused through
| the lathe rotating at a speed too high for
the work, but it can also be the result of
the tool being a little too rounded at the
cutting edge. If correcting thase defects
fails, then try putting a piece of thin
card such as a piece of postcard under
the tool in the toolpost. This will
frequently give just sufficient spring to
prevent the chattering. Many years ago,
spring tools were normal practice but
now are seldom seen. The card
reproduces the effect of the spring tool.




ground from square 100l stock (a

long process) and these also only
being suitable for small diameters, it was
decided to invest in some parting-off
blades. | had the blades in my possession,

but | still required means of holding them in l I I E
my Super 7 rear toolpost.
The toolpost has a boat for height
setting and will take up to a ! in. square
shank. Proprietary holders required some
ovarhang at the front which would reduce
the space between the parting tool and
those mounted on the top slide and would
also reduce rigidity and were costly, so | :

H aving broken many parting-off tools

decided to make my own and, after some

All tool holders can be made in a
variety of ways to suit the
individual. This parting tool
holder designed by H. K. Hall is
simple to make and solves many
of the problems associated with
this type of work

HEIGHT
SETTING BOAT

PARTING TOOL HOLDER IN REAR
POST FIG.

PARTING TOOL HOLDER ©
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The blade in this view can be seen to be : A | 3/16"
of the type which has a tapered rather A 1
than a rectangular section; note also the 1716" L)
angled edges. FIG.2.
= L B P

HOLDER TO SUIT ',"x%,," RECTANGULAR BLADE




thought, came up with a simple design, but
ona which has proven to ba extremaly
efficient,

The principle can be seen in Figure 1.
The screws In the wolpost both clamp the
blade into the holder and the holder into
the post. The holder is slotted to about £ in.
or a little less from the rear face. This
permits the holder o flex under pressure of
the clamp screws to hold the blade and yet
still withstand the pressure placed upon it
Tha blade can easily be slid out for larger
diameters, though, of course, it will require
resetting for height.

There are a number of different shapes
of blade and also differing sizes. The two
indicated in figures 2 and 3 are, Figure 1:
Rectangular | in. x4 in. Figure 2: Tapered

My
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One advantage of rectangular blades is that they can be sharpened for use at
@ithar end. Tapered bladas cannot be turned round due to their angled edges.

AN INVERTED PARTING TOOL HOLDER
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This shows the unit orientated as it
would be when used on the top slide,
rather than the rear toolpost.

1in. x| in. The rectangular type are 90 deg.
on all corners (it will, of course, require
grinding to a taper over part of its length
for side clearance).

It must be noted that, aven though the
blade has 90 degree corners, the holder is
machined with an approximate angle of
four dagrees and to a depth of | in. for a
4 in. wide blade. This ensures the blade is
held sacurely. A very slight chamfer ground

BLADE

SECTION L. ,’1 L
v | = FIG3
HOLDER TO SUIT ¥, "= "}~
TAPERED BLADE

onto both the upper and lower outar edges
of the blade would make it even maore
Socufe,

The tapered blade is a better approach,
even though the holder is a little more
critical in its manufacture, but still worth
the extra affort. The dimensions will, of
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course, require changing for other size
blades, but take note that the  in.
dimension must be maintained 1o ensure
point ‘A is at centre height with a level
blade.

For those without a rear toolpost, a
similar holder could be used on the top
slide, but with dimensional changes

A VERY RIGID ASSEMBLY,

SLOT ALLOWS HOLDER TO
FLEX & GRIP THE TOOL.

THIS ONE PIECE PARTING TOOL HOLDER IS BOTH
HELD IN THE REAR TOOL POST & GRIPS THE
PARTING TOOL WITH THE TOOL POST SCREWS.

THE HOLDER GRIPS THE CUTTER OVER A LONG
LENGTH & ALSO CLOSE TO THE POST GIVING

ONE PIECE

PARTING TOOL

HOLDER-SEE
SKETCH

REAR TOOL
POST

HEIGHT

SETTING
BOAT
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PARTING TODL HOLDER.
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TRADE COUNTER

Welding: A safe practice

In every modern workplace, particularly
in the engineering industry, a greater
swareness exists ol dangerous substances
used at work. This is largely due to new
legislation and major tragedies being
widaly reported in the press. There seems
fittle point in model engineers making
every effort to safeguard their health at
work, if in their own workshop they do not
adhera to the same careful practices.

Welding with its associated activilies
including metal finishing, grinding, turming,
cleaning and spraying s an area of high
rigk, 1t is an application where it is vital that
people have their eyes, faces and hearing
well protected, as well as quarding their
lungs from hazardous dusts and fumes.

Only recently, research work carried out
at the Aarhus University in Denmark has
highlighted new health hazards associsted
with exposure to welding fumes, These
tests indicate that exposure to fume can
lead to reduced fertility amongst welders.

In th: last decade Racal Safaty, the
lesading manufacturer in the field of
powered respiratory protection, has
introduced products which have proved
popular with welders, such as the world-
famous Airstream helmet. Racal’s latest
product, designed to enhance the safety of
welders, is the Swiss-made Solarmatic
welding shield.

The revolutionary welding lens is solar
cell powered and, within two milliseconds,
automatically darkens from a clear state 1o
the required shade number according 10
the welding process in use, The fully
automatic shade adjustiment overcomes
many of the problems associated with
traditional nod-down and handheld visors,
Operators are no konger tempted 10 look
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past the shield during positioning, which
has made them liable to the dangers of ‘arc
eye’ and heavy UV radiation at the instant
the arc strikes. This, combined with hands-
free operation, allows uninterrupted use
resulting in an iImprovement in safety,
quality and productivity.

Solarmatic welding shield in operation.

The self-adjusting unit with a single
shade suitable for different welding process
requirements may, in addition, be fine
tuned manuslly over 4 DIN shades
according to the usar's individual
sensitivity 1o light or the different welding
process and materials in use. A filter unit is
incorporated 1o provide guaranteed
ultraviolet and infrared protection at all
times.

Powered by the light of the welding arc
via built-in solar cells, the Solarmatic
benefits from an advanced sensor system
which differentiates between natural
sunlight and the arc, enabling welding jobs
to be carried out salely even in bright

sunshine. Solar-charged batteries act as a
back-up 1o ensure long-life operation.

Solarmatic offers an extensive range of
additional features including fume
deflection and an easily replaceable clear
convex cover which protects the visor from
weld spatters and eliminates reflection
from the arc. The shield is built to provide
total comfort to all wearers with an
adjustable headstrap and equal weight
distribution, It may also be used in
conjunction with spectacles, hearing
protectors or disposable masks.

Racal Safety has a worldwide reputation
for high-quality products using advanced
technology. The company’s policy of
continuous development means the solar-
cell powered welding lens will be
incorporated into Racal's powered
respiratory protection systems in the near
future.

Today's model engineer spends many
hours in their own workshop. It is
imperative, given the medical evidence, 1o
provide adequate protection against the
hazards encountered in welding. Further
details from Racal Safety on 081-902 8887.

Open days at Mercer

Do you see yourself as basically a hobby
woodworker who is interested in knowing
more abour metalworking? Or are you
more of 8 hobby metalworker who sees the
need to improwve his woodworking skills?

Whichewver camp you're in, you would
have been in your element at a series ol
‘Open Days & Exhibitions' held by Mercer
Skilled Crafts Ltd at their newly refurbished
Cleckheaton showrooms on the 6th, Tth
and 8th of December last year

Looking after a steady stream of visilors
were Austin and Michael Mercer - directors
of the company - and Lindsay Todd, who
most of you will know as the vaice at the
other end of the phone when you ring to
sample the Mercer service

Whether you wanted to waich, or take

Modal Engineers’ Workshop



laminates, plastics, metals, brick, stone,
plaster, rigid insulation,uPVC windaws,
hardboard and chipboard

Gripfill's versatility means that it is
suitable for a wide variety of leisure and
hobby tasks, which obviates the need fo
purchase a range of single-purpose
adhesives. It is particularly suitable for use
in the manufacture of large models, and
general wood and metal working. An added
benefit is that it can be cut to shape once
dried and can thus be cut flush where a
@ap is baing filled.

Gripfill has also boen succassiully
employed to bond sink units, fitted
furniture and metal window frames to a
variety of surfaces, 50 it may be used cost
effectively for a whole host of DIY
applications. A range of general repairs can
be undertaken with just one produet.
Gripfill is a solvent-borne filled rubber

Harrison's 280 Trainer CNC/manual
lathe on view at Marcar's open day.

part in, 8 demonstration of that machine
tool you've had your eye on - or whatheor
you just wanted to browse through
Mercer’s extensive stocks of small tools
and equipment for model engineers, your
needs were catered for. And, speaking of
catering, there was food and a range of hot
drinks, too

Tha open days were put on for two
main reasons. On the one hand, it was
decided that the completion of the
showroom's facelift called for a celebration,
but the company also wanted to seize tha
opportunity to make potential customers
maore aware of the wide range of products
now on offer — both from stock and to
orcer

New on the scene, and surrounded by
an interested group during frequent
demonstrations, was the Mercer Type 1340
centre lathe, This machine has attracted a
fot of interest and not a few firm orders., At
£2 850 plus VAT (Ex works, Cleckheaton)
with the following standard features: G in,
3-jww S C Chuck; 8 in. 4-jaw independent
Chuck; 4-way indexing toolpost; coolant
system; fixed steady; travelling steady;
removable gap bed (for 17] in. swing);
single phase, 240 volt, 1! hp motor drive;
13 in. swing <40 in. between centres - the
Type 1340 will win many friends among
those model angmeers who work in the
Ligger gauges

Throughout the three-day event, there
wene demonstrations by several of the well-
known names in the machine-tool world,
amaong them Ajax, Harrison, Multico and
Rishton. The Ajax display included a range
of their well-known products, many of
which are currently in stock at Mercer's,

Harmson's 280 Trainer 5. in. CNC/
Manual lathe drew admiring glances, as did
a standard Myford Super 7 with some
futuristic features. This Super 7 had been
squipped by Mercer's with an Accurite Il
digital readout and was very popular with
visitors for hands-on experience of new
technology.

Jure/ July 1991

The Multico Super Shop - not just a
woodturning lathe, more of a self-

contained woodworking factory - and its
demonstrator, Geoffrey Warrener, were
kept busy showing their mettie to
interested spectators

The new Rishton Promill - 35 vertical
miller tempted one or twia browsars away
from the line of bigger millers on display,

It was unfortunate that the third of the
open days coinclded with the worst

weather of the winter, but the Mercer team

and their supporners were more than
satisfied with the amount of interest the
three-day event has stimulated

Will there be another event, this year
perhaps? Optimism is the name of the
gamae, say Mercer Skilled Crafts, Details
from Marcer at Springfield Works,
Moorside, Cleckheaton, West Yorkshire
BD19 6J7. Tel: 0274 874586/8728661

Gripfill

Gripfill is a high-strength, one-part, gap
filling adhesive which has been specially
formulated to bond virtuslly army two
surfaces together. Materials which may be
bonded with Gripfill include wood,

resin. It is supplied in cartridges with
integral nozzles for use in conjunction with
a standard caulking gun. Gripfill can be
applied as a continuous bead or in the form

of blobs at spaced cenires depending on
the object 10 be bonded, Temporary
mechanical support may be required 1o
ensure saustactory adhesion when the
object is particularly heavy. Details from
Colas Building Products Ltd,, Riverside,
Saltney, Chester CH4 8RS, Tel; 0244 674774,
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he accessory to be described was
decided upon afted congidening the
alternative course of constructing a
fully motorised machine. The main reasons
for this decision were:
8. The expense of purchasing & motor.
b. The extra space needed to store a
self-comained machine rather than a
smaller accassory.
A most important consideration is that
of safety, and it must be stressed that no

The Chipmunk wood turning lathe described
earlier by Dyson Watkins has proved popular

FOR THE CHIPMUNK

with readers. In this article he goes on to

describe a circular saw attachment for the lathe

shortcomings should detract from this
aspect, as a saw is a potentially dangerous
machine, a fact about which most
constructors are doubtless aware, The
Factories Act relating to the use of circular
saws will not apply to the home
conatructar, but it would-be as well 1o
comply with the Act as closely as possible
in the Interests of the would be user,
especially where the possibility exists of
another person using or acquiring the
machine.

Upper blade guard

The guard is made up from 16 standard
wire gauge mild steel sheet, Cut the
material to size and file up the adges to size
and weild or braze the pieces together, first
stitching them together and finishing off
with continuous weld. Mark out the
clamping hole position, and drill through
05 in. diameter. The guard bushes should
present no difficulty. Machine them so as 1o
give a rattle-free fit in the guard. The

]
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flanged bush is welded into place in the
guard, whilst the other bush with the
clearance hole is left free to slide.

The table

Start by squaring up the table top. This
is best done on a milling machine, and this
facllltv isb&sttor the blade slot and the

ide groove. Clamp the material

on the milling machine table, snd
mnmermwgu Next mill one of the
adjacent edges at right angles to the first. It
might be useful at this stage to clamp a
straight edge on to the table against which
the material can be clamped square. Then
mill the groove for the mitre guide followed
by the blade slot. The fixing holes for the
support column will come |ater,

Next turn the material over and set up
for milling the fence slot. It would be
advisable to clock up the edge of the sheet
to ensure that the 0.25 in. dimension
remains accurate over the whole length of
the slot, to avoid wedging of the fence in
use. It might be worth mentioning at this
point that the width of the table can be
increased if so desired, but if you do decide
to change the width, don't forget that if the
fence groove Is extended as far as the mitre
fence groove, then the cutter will break
through. The length of the sheet can be
changed if desired, and may be desirable to
accommodate a larger saw blade, thus
necessitating a longer saw slot. The saw
table can now be placed to ona side until
the support bracket has been completed.

Support bracket

This item is fabricated, although
be made from solid, but the latter is
unnecessarily wasteful in both material and
time. Make the bush complete with the
threaded hole, and the plate which will
farm the flange, befare welding them
together to form the bracket. Next turn up 8
spigot in the chuck to be a close clearance
fitin the bore of the bracket. Clamp the
bracket on tha spigot using a screw in the
tapped hole, and face up the top of the
bracket which will becorme the mounting
face. This will ensure squareness of the
table in use. Now clamp the bracket to the
underside of the saw table and spot

it can
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J Material: Mild Steel

through the holes. Finish drilling the holes
and countersink. Screw sizes are of course
not hard and fast, and any other thread
types are exchangable as long as they are
adequate in terms of physical size and
strength. Metric sizes have been shown,
simply because they were available at the
time,
Riving knife

In the imerests of safety, do not neglect
this most important component. This
device prevents the timber from closing on
the blade as it is being sawn. Without it, the
timber could be thrown upwards by the
back of the balde, and then sjected
forwards towards the operator. Plessa be
warned!
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A piece of stainless steel was available
and it was therefore used, but a piece of
gauge plate would probably be a better
choice in terms of and springiness,
In order to decide on the correct thickness
10 use In your particular case, the kerf
width left by the blade needs to be known,
The easiest way to measure this without
running the blade is to lay it on a flat
surface, place another piece of sheet on top
and measure the gap in between the
surfaces. Use material of a thickness equal
to the gap width,

Do not be tempted to substitute material
which is appreciably thinner, or the riving
knife will be ineffective. The chamfer on the
leading edge needs to be smooth, and the
curve should ideally form an arc whose
centre is coincident with thet of tha blade.
The knife should be as close to the blade as
is practically possible when the table s
adjustad 10 give maximum depth of cut.

Riving knife bracket

Machine this component accurately, so
that its top surface will be at the same level
as the saw lable top after final assembly, if
it projects above the table, then timber
being sawn will be prevented from passing
over the table easily. The bracket can be
milled on tha lathe quite easily if need be,
as it is small anough to be held on the
vertical slide. When ready, clamp the
bracket in place on the table, taking care to
align the riving knife slot with the centre of
the saw slot. through the fixing holes,
then drill 10 tapping size and tap the
threads to suit.

Spindle

Use g piece of 1.5 in, diameter mild steel
bar to machine this item, as it does require
to be fairly substantial in order to avold any
possibility of excessive deflection or whip
in use. All turning is done between centras.
Rough tum first, as there Is quite a lot of




waste material 1o remove, Finish turn when

nearly down to size, and screwcut the LL
thread. Use a fairly fine pitch thread in 3 600"
order to achieve a secure clamping force to
grip the saw blade; about 20 TP1 will be 147* P iy PO
suitable for the purposs. . R R
Take care to turn the support spigot 'gi gt
accurately so that a close clearance fit with I @ '.‘.‘:: 3 :'E
the bearing is achieved, A point worth 2T &5 =295
mentioning at this juncture is that initially | T - i g
tried supporting the spindie on a g2 - = = = - - =
generously sized centre drilled hole in the (o
end of the spindle for support by the N
tailstock, It was found after a period of CHAMFER ALL SMARP EDGES U/CUT 0.5 \
sawing that the tallstock was not providing BIS"Dasp Gt
il i e I SHAFT ST N
complete safaty some vibrati 2560°
became apparent. A small change in the Material: Mikd Steel ©
- sl ey i g
T assem I n a
:ﬁ"m P couple of dowels.
| 0.060"x45" Tailstock bearing support
This is held initially in the three-jaw
7.000" chuck and the Marse taper is roughed out
to suit the tailstock taper of the machine.
Turn it parallel first, and then set up a dial
indicator in the toolpost bearing against the
. turned surface at centre height. Set the top
= I slide over to half the included angle of the
= - 2% 2 taper and check the setting by advancing
o/~ = - the top slide by, say, an inch, and compare
- the indicator deflection against the
W;' calculated value. Deflection values for
Morse taper sizes one, two and three are
given. If a Morse taper sleeve is available,
\ 0.430" SPANNER FLAT then use it to check the Ijtasmnwork_
- . s progresses. Use a little high spot marking
ﬁ%;’:ﬁ'ﬂﬁ:&:ﬂ:ﬁ:&? of to determine whether any adjustment is
.8 10 run in a ball-bearing 1000° necessary, but do use it sparingly. Next :
wn:cep dﬂw"!'h' o toi ils of which © remove the chuck and mount the mach_mad
am"pg;’m' deHs w"’“’m‘*d&w“m if end in the headstock taper. The remaining
dtr;zimd,ortlnnpinolnwbntumedonthe
end.
The drive end is simply gripped in the 3"
lathe chuck when In use, although, if you ba D S
prefer, a female thread could be machined
in the end of the shaft to match the spindie & 2.000"
nose thread of your particular machine,
This would ba tha batter cholce and would 2 0.060"x45*
avoid any danger arising from the chuck 91000 #1150 ~
jaws during use. 0.025"
-
Under table guard
The blade guard fitted beneath the table £
is made in the form of two boxes, one of = *7/
which fits inside the other. The reason for é
this is to ensure safety from accidental “
contact with the blade at different settings
of the table required during adjustment of b s =
the depth of cut, ie. raising or lowering the
table. One part of the guard is fitted to the !
machine bed, whilst the other is attached to ! f;;f
the underside of the table. At the lower rear BLADE WASHER //
end of the box which is attached to the bed Material: Mild Steel i ©
is fitted a short tube the diameter of which:
is made to fit the domestic vacuum cleanar
hose which makes an effective dust
extractor, The vacuum cleanar hose should, M.T. N* { 0 T R 1 W
of course, fit over the exit tube or a ris
sawdust build-up will probably occur.
Ensure that the motor in the vecuum 1 .21 AB80" 75 a8 203" L%
cleaner is not of the brush type - arcing
between brush and commutator in the 7 150" 305" 37" N 5" S31
2.150 05
presence of sawdust could well cause an
explosion. =
F El 3.450" J R78 563" 78" e ny

This is simply made up from a piece of
aluminium angle. Drill and bolt it to the

56

MORSE TAPER SHANK DIMENSIONS
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BOTTOM BLADE GUARD L e L
DEVELOPMENT DRAWING
Material: 18 swg Mild Steel Sheet
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machining is carried out with the PRI

component mounted thus, Drill out as 081"
much of the waste as possible and bore out [ |
the remainder so as 1o make the bearing a
push fit in the bore. Relieve the back of the ; TAP Hé THROUGH
recess 10 allow clearance for the inner race /

1o turn freely without any choice of fouling
and provide a small lead-in chamfer for the
bearing. Lastly, bore the retaining ring
qQroove

The retaining ring can be easily made \L
from a short length of welding wire,
stainless if at all possible. Wind it around a
piecosgfdc-,rliwriul bar 50 that when GUARD BUSHES 0.0 |
released, it will spring out to a Iittle larger .

diameter than that of the groove into which Materiok: Wi Steet ©
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2. The tailstock centre must be in line
with the headstock centre,
“&mmmmmmuw

All that now remains for me to say is
“happy sawing”.
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CRIBE A LINE

Just for the record, here's Geoff Bartlett's letter reproduced from
our last issue but this time in the form he intended it. Apologies for

the confusion!

Three-phase electricity

Geoff Bartlett, MREG, IscT, from
Birmingham has kindly written to us at
length on the subject of electricity and its
uses in the home workshop, offering advice
and help to readers on the subject.

Congratulations on a splendid magazine,
the articles are roally high class.
Unfortunately, | feel & little worried as did
C.D. Harrington over the electrical content,
particularly the safety aspect.

No-one has less time than me for the
HSE and soma of the ludicrous regs which
are spoiling our quality of Iife (and giving
us ulcers, probabiy) but an HSE inspector
reading this mag would probably throw a
wobbly with some justification.

Taking the uncovered points in order, the
corrected description of three-phasa is still
misleading. A three-phase supply box
would contain three live wires plus an
earth; it may or may not contain a neutral
fi these days it ahways does),
mmwvn neutural (if present) andfor
earth and any phase is an AM.S. voltage of
around 240 voits. Between any two phases
the voltage is nearly twice this, root 3 times
in fact, around 415 volts AM.S. Neutural is
normally very close to aarth potential but

could in a faull situation become somewhat
live, so the wise man treats it with respect.
Also neutral must never be connected to
earth,

M. Brittain's hacksaw article is great but
to describe a capacitor for motor starting as
a round, cylindrical object is dicey! | can
think of several round cylindrial objects
which would make good shotgun
cartridgas in this application. Those molor
capacitors are a very special type and must
be rated for the purpose — surely this
should have been made clear. Also not
carping, but @ mains lead with a plug one
and and insulated croce clips on the other is
a lethal weapon. | know this is done and
many a trainee has had a thick ear over it
but in an article (phew). The correct way is
a safeblock or, as a poorer alternative, a
plece of strip connactor (CHOC BAR).

D.C. maotors are excellent in the
workshop and Mr. Haddon Dearing is to be
congratulated on his work with same. The
circuit for his controlers has the advantage
of simplicity and | am sure works well and
if it can be obtained properly boxed with no
possibility of touching anything inside (and
this includies having a plastic spindle on the
speed controf pot] then fine. | would not
however advise anyone unless they really

.anyoftﬁoml
Ao :

know what they are doing fo construct one
from the diagram (mistakes and all). It's OK
if it works first time but if it needs
faultfinding you have another lethal
weapon in your hands.

1 &dmit to & strong personal dislike for
non-isolated controllers and to get me to
work on one needs threats, bribery and
various paris of my anatomy twisting. | feal
happier working on & multikilovolt power
supply/

[ also use D.C. motors for toolpost mill
drill, small high-speed drill, gearcutting
mmachine, milling machine and maching
hacksaw. With the exception of the
hacksaw these are all low voltage. The mill
is & third HP Sinclair C5 motor and the
others are car heater blower motors, dirt
cheap. The drill will put a 0.25 in. drill
through mild steel of any thickness - the
drill ean penetrate almost as fast as my
pillar drill. The hacksaw is 200 volt but the
controller up to the thyristor is transformer
Isolated so as long as this doesn't fail | can
work on it safely should a fault occur.

I hope my remarks are taken
constructively; | must have had hundreds of
shocks in my working life and didn’t like

culters: this is only a
theory but this Iz perhaps one of the things
we notice but don' untll someone
else brings it to light. | think it is due to
stress in cutlors or sertting up
eddy currents in the malerial,

like the reverse of magnetostriction where
strong altering magnetic fields will produce
minute dimensional changes in a ferrous
material, If this theory has any merit, it
would probably need a physicist to explain
|

“Hall” Lord Nelson = all 5" gauge.

post, £1.25 chequa/PO. Lo

Robertshridge, East Sussex TN32 5]N.

“ASHDOWN Does!”

For a new range of steam locos, send S.AE. for our list,
Isle of Man Bever Peacock, Southern Schools class
London Tilbury Southend 4-4-2 tank, LSWR T9
Caledonian “Dunalister” GWR. County and Modified

7'/ Swiss Weldenburg 0-6-0 and LMS “Duchess".
List of waterslide transfors and other supplies available by

ASHDOWN MODELS, “Ross Cottage”, Johns Cross,

Selection of models on our shelves for sale.
See vou at GUILDFORD SHOW 20/21 July.

= GIR DISTRIBUTGRS LTD. EN

BUDGET PACKS OF MATERIALS
PRICE ONE 2 FOOT LENGTH OF EACH SIZE,

SAVE 16% WITH ONE OR MORE OF OUR BUDGET PACKS, | TWO FOOT LENGTH OF EACH SITE

POSTAL B PACKING CHARGES

5% OFF LIST

PACKS

AT XY, 1 1Y,
HMS ROUNDS

B % Y Y T Y %
B A Fo W o Uy T

m&"_ 'J;, 'J‘| TOKios CRSE  ALY) 118 152, 187, 150 270 04 Ndod D557
{B4) Proc. Od. 4, Y Y A Yoo Y Ve A7) 268, 267, 324 08 Ko £7.27
25 Kios £720 1BA HEXAGON BRASS
BMS HEXAGONS 1).152. 372 10, 220, 248, 282, 304
o [ T b ,l 15 Kilos £3.20 2.5 Kios. £7.00
- BA HEXAGONS STEEL
&M Ho ADKios £873 oy nag, 172, 1KY, 220, 248, T2, 390
. D11 4, Y Yo oo %o 15 Kdoa £262 BRASS FLATS bk Seacanin:
033 Ay, 4, 0 Y, 45 Kios (8.1  NY) U A Y 10 Kdos 0580
BRASS ROUNDS 50 B Y1 100 Ko £6.70
1) % Yo Y e B Y 70 Kilos £R 19 15 Kilea £11.20
B Y Yaa Y. R e Vs Yon Y 20 Kilcs £16.08
R elax . 30 Kitos £12.20 30 Kilos 18.76
FYNE FOHT FITTINGS F1) ' e T Y e 15 Kilos £6.08 1) *A, 'f e % Yose 1y 05 Kt £8.47
The Steam Fittings Speciafests : 52 Y Yo % T 10 Ko £14.12 m :n:“ SRS L; Kilos £11.78
y BRASS HEXAGOMS UM
Clarence Boatyard, K it-out. .. shop L g e PR
East Cowes, .O.W. 1520 %, Yo, You Y ow 7 Yy 4D Kihrs EV8.7Z  02) o, e 12 Kitos £16.34
PO32 6EZ UK. SV A GUITOHE | | | oo el s/ ecrcomt v
Axle Pumps to Whistles SEND FOR OUR 1931 COMPREHENSIVE
tor hae kat Stoke Park CATALOGUE OF MATERIALS AND TOOLING
racly oy FREE OF CHARGE
Trade enquiries Welcomed
Tol: ) 203633 G.L.R. DISTHIBUTORS LTD.
. {0983 i reat Northern Lane, Hertford SG14 10N
Access/Visa aocepled. Our Fist still free for s.a.e. G Works,

June/July 190

1Ko €265 4 Kok E4T% 7 Kitos 6156 WKies (638
2 Ko £3.25 5 Kadon £445 8 Kikos £552 10 - 25 Kilos £7.50
3 Kilos £395 G Ko Ca9% 9 Kiios £585
BMS FLATS BRASS ANGLE
e N Y N e Y, 2 BN "y 2y X Vg =Yy Xy

ey 3% 6, ' 0 18 Wios DESR :.rg:u - 3 n. 0 Widos £5 58
oL Y SKesEaem e il Y, 3 1
AT Y 2% W R EKBoL EATS TR RV % - &-.x‘:.w. A5 £1015
un'axx.v‘}.“r..'i.'f.l 35 Kikos 0680 COPPER TUBE
A R, Y. Y 40 Kios £8A8 W11 Y. Y 'R Ve 0.3 Kios £304
| gsin o 0, 1, 1.1, 5.0 Kitos £8.30 012 Y Y, 'L Y 05 Ko £4 80
e 'y w1, 1Y 10 Kios £6.52 STAINLESS STEEL ROUNDS ENSBAM F/C

70 Witos £13:30 91 ' M, Yy W T OB Kilon £757

Tel (0882) 562862 Fax (0882) 561726
Open olf week and Saturday morming, Collers welcome.

T Y, U YWy 25 KH0s E17 98
10 Ko €243 STAINLESS STEEL HEXAGONS
16 Kios (S8R ENSRAM F/C




NOTE! ARRANGE CAM SHAFT TO EXTEND ON THE SIDE
MOST SUITED TO THE MOTOR ROTATION

USUALLY THE_
OUTLET PORT.

CHECK ACTUAL
PUMP,

L" RISE TO ALLOW FOR
ALTERNATIVE DRIVE PULLY
SIZES

EHEDIE N GTRV LR T LT ETEL B y readers for his delightful and
CIGITED T (i R LI G TERALLIT § 2 EF Power'. In this one he describes

ADD CENTRAL
LINE WITH FINE
PDINTED MARKER
Pi N

CRTEIS T TR CETR T LRI TR N be used as a suds pump for TYPICAL MECHANICAL
LT EERVIE T R G EVCE R AT 1Ts flow of coolant to their work on FUEL PUMP ©
the lathe or milling machine :
irst, a look at the pump itself: the =
Foften over-looked motor car petrol 3/8" 0/D. PLASTIC 1o S0 COPPIR-THIL SUBE
pump. Electrical or mechanical, they TUBE AS COUPLING

are sturdy and reliable; designed to be 174" 0/D. PLASTIC TUBE SUPER GLUED TO 8.3:F-TOLOPRER-TUBE - ADAPTUR
fitted and forgotten. Although new units COPPER TAIL.

abound, their rugged construction favours

r & o o .

prrr

model engineers; breaker's yards offer

them at low cost and, should spares be po==
needed, they are available nationwide.
For those unfamiliar with fuel pumps, a

few comments may be appropriate. Simple PUMP CONNECTIONS

yet ingenious, they depart from

conventional design on two counts. Not
only do they provide positive suction X
together with an infinitely variable through- Fuel pump design

put to meet an engine’s ever changing Via a rocker-lever, the cam’s first full
throttle settings, they automatically rotation applies a downward pull on a
suspend pumping action until demand spring loaded diaphragm (displacing it a
elicits further response; features which may little short of its distortion limit) thus pulling
be exploited to advantage by model fuel into a chamber behind it. An input-line
engineers. In short, a design worthy of non-return valve prevents the spring from
consideration. returning the diaphragm, so both it and its

EXTEND 'R’ TO EDGES OF
CARD.

A HOLD AT ‘L' WITH STICKY
TAPE
R

{1 FLANGE
BOLT

MARK CONVENIENT
REFERENCE POINTS »
(FLANGE BOLT ¢
SELECTED FOR THIS
EXAMPLE)

GRIP PUMP
IN VICE.

MARK OUTLINE OF CAM FOLLOWER
EIE?IRT'EENE’EJMPPGINT IN ‘RELAXED" POSITION-'R" &

T0 FOLLOWER IN EXTREME LIFTED POSITION ‘L’
RELAXED & LIFTED # SPOT POSITIONS OF PFN
POSITIONS. MARKS P1-P2. (SEE TEXT)

attached rocker-lever remain held at the
limit of cam-lift, subsequent cam rotations
being ineffective.

The condition persists until fuel must
flow to satisfy carburettor thirst,
whereupon diaphragm return-spring
pressure urges fuel via an output non-
return valve to the car’s ‘burettor’, Fuel
delivery permits a fractional movement of
both diaphragm and lever. Fractional it may
be, but lever movement is immediately
countered by cam action which ‘taps’ it
back to peak cam-lift. Via the rocker lever all
such taps become ‘tugs’ at the diaphragm.
In that manner, a fuel pump’s diaphragm is
not subjected to constant flexing and
counter-flexing between extremes, but is
maintained distorted by a multitude of tugs
as fuel is used. Being designed to operate
from an engine’s cam-shaft, they happily
withstand speeds up to and in excess of
3000 rpm.

Inlet and outlet

Pump details differ between
manufacturers, as do sizes throughout the
range. A prize specimen may have ports
complete with adaptors for copper tube or
they may be lying on scrap-yard shelves. If
not try a local plumber. Prizes respond to a
strip-down and thorough cleaning; there is
no better way by which to learn "how
things tick’.

Two lightly spring-loaded disc type non-
return valves are associated with the inlet
and outlet ports. Care should be taken to
replace them in their respective positions.
In addition, two circular fine-mesh fuel

Model Engineers’ Workshop



DRIVEN PUME4' | 1]

STEP 2

DETERMINE EXTREME
FOLLOWER MOVEMENT

QUICK TIP

No matter how careful one is, from time
to time a tap will stick in the material in

X which it is being used. In theory, a good
tapping compound will prevent this
FLANCE ¢ from happening but that is not always

BOLT the case. Once the tap has struck and
even minute reversing operations will
not free it, then try a quick spray of WD
40 - this almost always does the trick! It
is really only an extension of an old idea,
used by engineers, of mixing carbon
tetrachloride with thin oil and allowing
the mixture to soakin. WD 40 is
particularly useful where taps have
seized in aluminium or cast iron. It also
makes a useful cutting lubricant when
machining.

‘| ALONG BISECTION LINE,

MEASURE DIMENSION ‘X’
IN MILLIMETERS

CAM LOCATIOM 182, ®

‘X'mm= EXTREME FOLLOWER
SIER 3 MOVEMENT MEASURED
REDUCE DIM. "X’ FLANGE & ALONG BISECTION LINE.
RIL e L SLAN Bt X - 1mm=MAXIMUM
it ALLOWABLE WORKING
HALVING ‘Z° CAM LIFT=2".
DETERMINES CAM L
OFF-SET. X_z_1 CAM OFF-SET
THIS DIMENSION MAY BE
PROTOTYPE CAM=30mme (SEE TEXT) RELATED TO FLANGE BOLT
‘X' FOR PROTOTYPE=5mm. ON AN ALTERNATIVE REF.
) it MARK & THEREBY LOCATES
£ CAM OFF-SET  -2mm THE PUMP RELATIVE TO THE SHAFT ¢
DIMNSIONY® =@g—):2mm
N°=13mm
3/8"BORE i
13!!:
"y i
17mm w=h
220
b
wi-T
; ig?i imm LIFTZ

PROTOTYPE CAM
GEOMETRY.

STEP 4

LOCATE CAM SHAFT
CENTRE RELATIVE TO
PUMP.

RELATED TO REFERENCE

CAM LOCATION 3 & 4 {IN THIS EXAMPLE=C OF FLANGE.

BOLTS) ©




filters ke in the inlet and outlet zones, often
securad by snap-rings. They sernve no
purpose in tha project and may be omitted.
New or otherwise, arrange for both ports
(usually tapped a BSP size) to terminate as

in, or 8B mm plain ‘talls” so that flexible
plastic tube may be added.

The cams and cam followers

Essential steps for locating a cam-shaft
relative to a pump's cam-follower are set
out in detail; readily adaptable to the pump
salected

Be it new or a prize, rocker- lever
movement must not exceed the pump's
designed limits, 8o 1t s n sary 10
accurately defina tham, First examine the
follower's working face. If n fine line
(P) must be drawn across its cantre with a
sharp pointed marker-pen. Used sions
show a bright patch where it contactad the
ongll‘tal Cﬂl:jil"'lr_' m It t0o, "F‘[‘lIII’P } 8 FIT\F!

(P} 1 across the bright area's

mid:point

Proceed by gripping the fMlange vertically

*np flange. With
5 of the flange
bun holes ,rul‘lr'f: pumb Continue by
carefully lraclrg, the cam follower’s working
in Its relaxed position (R). ‘Sg
on of pen-line, P1. Move the follower
to its maximum lift position, secure with
sticky tape, re-align the card to its original
position against 1i:¢r‘=ge bolt-hole references
and re-trace the follower in its lited
pasition (L), again spotting the pen-line at
P2
Leave the flange in the vice (it may be
necessary 1o verify something), tape the
card 1o drawing board and lengthen 'R’ to
card edges. Next draw lengthy lines

perpendicular 10 ‘R" and ‘L’
through origins P1 and P2

Bisect the resulting angle and draw the
bisection line which will imersect both the
relaxed (R) and lifted (L) cutlines of the
follower's face. Carefully determine in
millimetres, distance ‘X’ batwean (L) and (R}
when measured along the bisection line
Dimension X’ rapresents the ultimate
mctoent of diaphragm distortion and, in the
following manner, must be avoided

Reduce "X’ by one millimetre to
establish maximum sllowable cam lift, ie
X=1=Zmm, It in turn l@ads to the figure for
cam off-set, namely: 1/2xZ millimetres

Retain the card, its data Is required later
For expediency, construction of the simple
yet highly satisfactory prototype utilised
proprietary items for the self-contamed
motorised drive

passing

Electrics and safety

The close proximity of mains voltages
and water constitutes a serious hazard. All
electrical wiring must be instalied with
safety in mind and a solid connection
established between the pump, the motor
and earth. Motor and switch connections
must be arranged 1O prevent the ingress of
moisture. The mains lead should preferably
be plugged into a socket protected by a
Residual Current Circuit Breaker (RCCB) or,
as they were previously called, an Earth
Leakage Circuit Breaker (ELCB). In any event
the circuit MUST be protected by a 2 amp
fuse in the mains plug. The on/off switch
should ideally be a double pole type in
order to fully isolata tha circuit when off
Finally, with safety in mind, the drive
should be shrouded by a belt guard
before little fingers are rapped, Take
precautions ~ play for safety.

Powered by a '/, hp motor, a 3:1
reduction via 1/, and 4°/, in. ‘M’ section Vee

publleys gave an adequate 500 pm
camshaft speed, The 4'/; in. driven puliey
and the pump’s shape were taken into
account when selecting camshaft centre
height which, allowing for alternative drive
pulley sizes, was made 4 inch overall nse

The cam was made from 30 mm
diameter stock for no better reason than a
suitable piece of mild steel lay handy.
Ratating in two 7 in, bore Picador bearings,
the cam, hixed with a socket head grub
screw, was sandwiched between two
spacers, Brass washers butied against the
bearings and with fractional clearance,
provided endwise shaft location

The shaft’s journal bearings weara bolted
to one of two similar vertical plywood
pane sed later. Checks by

6, both discuss
‘card and outline’ for the prototype
indicated ultimate rocker-levar movement
X' was 5 mm. In accorclance with tha
formula it was reduced 10 4 mm working
lift which, in turn, required the cam to be
bored 2 mm off-centre

Prototype cam geomatry thereby
showed

Cam diameter 30 mm
Cam rachus 15 mm
Ott-set 2 mm
Producing:

Maximum sweep radius 17 mm
Minimum sweep radius =13 mm (Y]

R--twn.m: to the card, minimum radius
(Y), measured off along the angle's
bisection line, fixed a point 13 mm away
from the relaxed position (R) of the follower,
thus identifying camshaft centre. A line
perpendicular to the flange face and
passing through the centre, related
camshaft centre:haight to the flange-bolt
references, onginally markad on the card
Furthermore, measuring along the line
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WIDTH L HEIGHT e
MATCH PUMP
PANEL

FOUR RIBS 1ZmmPLY
SET THEM ON A CL.

BY SCRIBING
Allt? AT nn \
WIDTH & TAPPING S

| IN PANEL PINS. = 5
USE SAME
- TECHNIQUE AT
Ipi'p FOR
PANEL
LOCATION.

HOLE TO
CLEAR CAM.

C'SK. HEADS.

PUMP TYPE DETERMINES POSITION OF
FIXING BOLTS ‘F° IT ALSO GOVERNS WIDTH
OF PANEL & BASE

AVOID CLASHING WITH
BRG. BOLTS ‘A’

AYOID SPLITTING THE

PLY BY PRICKING HOLE
POSITIONS & DRILLING TO

SCREW CORE SIZE

BASIC PUMP UNIT CHASSIS DATA

_—HOLE TO CLEAR FOLLOWER

. 12amPLY BASE, WIDTH
. & MEIGHT GOVERNED
~_8Y PUMPI HOTOR

(OIP SCREWS IN WET SOAP-THEY GLIDE N~

from the flange provided the dimension
betwean pump Ii-'.'_|'|-_1 ¢ and shall centre,
Having astablished the pump's height
and distance relative 1o the 4 inch rise of
the shaft, the minimum height
requiremants for a8 pump support-panel
wire 10 hand. It was decided to match both

panels tor size; provisionally allowing

height to be governed by the shaft panel
and width by the pump panel

Mounting the unit

Baseboard width and length remainad
to be defined; both dimensions influenced
by the physical size and position of the
motor-base ‘foot-print’. In the case of the
prototype, the footprint lay within the
provisional width chasen for the baaring
and pump panels, ¢ ase-width matched
them. Overall length was determined from
the motor with the drive-belt in place
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The shaft panel contained a rectangular
hole to clear cam-lobe sweep while two
triangular ribs braced it to withstand belt
tension and cam reaction thrust. Due to
vartical mount ng, the exestng oil-holes lay
horizontal, so both baarings were carefully
re-drilled vertically with a flat bottom drill to
expose the O/D of the oilite bush

Like the bearing panel, two triangular
ribs braced the purmp panel against cam
thrust, while a slot allowed the follower to

pass through. Both panels were glued and

rewed o the stout ply baseboard. Cam
tian “trailed’, ie. it wiped the follower
from heel towards toe.

Fuel pump suction is posstive and self-
priming whereas delivery relies on the
thaphragm return spring; adequate for
urging fuel from pump to carburettor
But ImMposing a réstnction on ‘above @

pumpg deal IVEry eve

HEIGHT
DETERMINED
VIA. STEPS 1-4&.

BOTH PANELS
HMADE TO MATCH.

RISE OF SHAFT
FOR PROTOTYPE
WAS &"

{SEE TEXTI
IT GOYERNS PUMP

/ HEIGHT VIA. STEPS
1-&

QUICKTIP

When silver soldering or brazing,
particularly where overall heating is
being used as in the case of a propane
torch, it is difficult to prevent the spelter
from running all over the place and
making an unsightly mass. Whilst, to
some extent, this can be controlled by
marking round the area with an ordinary
lead pencil, the heat will sometimes
overcome even this. An alternative that
never seems to fail is to use typists’
correction fluid such as Tippex. The flux
and spelter will not pass this barriar and
the barrier itself can take all the heat
that is applied,



A CLUTCH FOR
THE ML7

The use of a clutch on a lathe is
most desirable. In this article
Alan Buttolph describes how to
make a clutch which operates
freely and positively. Although
the measurements given apply
to the Myford ML7 there is no
reason why the idea cannot be
adapted to any lathe fitted with
a countershaft. A trial of the
methods used produced a fully
operational clutch in a weekend.

trivial matters it is obvious that, in
praducing even the simplest item on a
lathe, the main spindie must be stopped
and restarted several times, It is the son of
thing that we do with hardly a thought and
yet, if stopping and starting entails
switching the driving motor on and off
avary Hme, wi are really imposing vary

I f you only stop o think about such

Complete components for the clutch assembly.

unfair conditions on the motor, not 10
mention the switch. Unless we have a
motor and switchgear specially designed
for such & repetitive "duty cycle’ - which |
venture o suggest is most improbable
then eommonsanse suggests that the
maotar be feft free to run once it is stared
and that the lathe spindie be controlled
otherwise.

In the days of line shafting se:ving many
machines we slippad the overhead (flar)
driving belt from the idler 10 the driving
pulley with no necessity 10 give a thought
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to the driving motor. Few amateurs can still
be using this sort of sel-up now although it
i5 simpie and effective, but requires a fair
amount of space to accommodate. In these
days aof imited space, the sell-comtained
Iathe with integral drive has a lo1 10
commend it and a hand-operated clutch
between the driving motor and the lathe
spindle is a real asset

When 1 first tackled the wea of fitting
such a clutch o my Myford ML7 the
praliminary sketches were S0 encouraging
that | decided 1o design and make my own

e
-

clutch, The ML7 lends itsalf most
effectively 10 such a project which, with
average care and the materials available to
the amateur, is well worth the time and
very small cost involved. Other lathes will
also be adaptable for a clutch of this type

The simplest and, for our purpose, the
most effective type of clutch is the friction
cone clutch. This consists of two conical
parts, ong mala, one female, which are held
in contact by axial thrust 1o rotate together
by virtue of the friction between the conical
surfaces, The frictional grip i smoothly
engaged and disengaged by making one of
the mating surfaces of a pliant material
such as leather.

Materials

You can see from Figure 1 what the
general set-up is; this shows the two parts
of the clutch when engaged. The two parts
are of aluminium or light alloy, which is sxill
available, | trust, from our usual suppliers in
the rather large diameter required here, but
the availlable thickness s usually under an
inch. So our moving hall-cluteh is
constructed with a séparate boss. If you
have the necessary thickness of material
available, of course, it can be made from
one solid blank. The other componanis are
from materials which | can well balieve are
easily to hand or to be obtained. These are
nearty all mild staal, with a short length of
brass and about a dozen screws, Finally,
you will need to buy or make a new 7 in
dia, driving pulley. With some ingenuity
you might be able to use the existing
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driving puliey. It would need very careful
contriving, otherwise at some stage you ane
without an operational lathe for essential
turning! It is simpler to have & new pulley
available)

Keeping the lathe in service

W soon run up against the obvious
question - “how do we make and fit a new
drive for the lathe while keeping the lathe
operational 7 We solve this by planning the
operation carefully and by replacing the
existing countershaft and driving pulley
with new ones. | suggest that you first
check the various dimensions of your own
countershaft bearing bracket 1o see if they
agree, morne or less, with those that are
shown in Figure 2. They probably will, but
any normal variation can easily be
sccommodated because the design
dimensions given here can be adapted to
particular needs provided that all intar-
dependent dimensions ane given attention

temper the cutting point and finally grind
or stonée the cutting edges lo be reasonably
sharp. With this drill you con finish off the
hole to be ; in, diameter for the remaindaer
of the length. The holes are not too critical
for size within a few thousandths of an inch
but should be as straight as you can
achieve, so don’t push the drill 100 hard!

The craftsman who made sporting guns
and rifles had 1o get really true straight
holes up the barrels, which they achieved
by pulling a D-bit of correct size through
The initial hole to permit threading of the
D-bit shank through the barral was drilled
undersized and as straight as practicable.
Final honing and adjustment gave a perfect
bore.

Now finish off tha countershaft by filing
or machining two flats to accapt the grub
screws in the cone pulley,

The clutech boss

Strategically, the next piece to be made

the shaft

The countershaft

Start with the new countershaft which
has to replace the existing one. First trim it
to length, face and centre-drill the ends
then turn it between centres to the finished
diamater of the old countershaft - | in, |
assume. You may be fortunate enough to
have a suitable piece of bright drawn mild
stoal which is true to size, in which case
use it but you must ensure that the ends
are centred quite true. The next job is to put
a 1} In. hole down the axis 10 a depth of
about 2 in. A fixed steady is a great help
hare as we now have to extend this hole |
in. diameter for the remaining length of the
shaft. You will probably find that your
standard length of , in. diameter drill will
not be sufficient to get half-way along the
shaft, so, having drilled as far as you can
into the shaft from each end, you now
procead to maka a “flat’ drill from a length
of | in. diameter silver steel

It you have not improvised this type of
drill before, it is quite straightforward., Filg
two parallel flats on one end of the silver
steel for a langth of about one inch so that
you reduce the end to a symmetrical flat
about 01 in, thick, File the end 10 a 120 deq.
point just as in a standard twist drill, and
‘relieve’ the cutting edges and also the
sides of the flat, very hightly, back from
behind the cutting edges, Harden and
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A long drill. improvised from silver steel, will complete the hole down the length of

already made. All being well, you can now
assemble the boass, fixing it firmly with
adhesive on the cleaned threads, Caution!
Do assemble the boss from the side
opposite to the récass.

Set the op-slide to about 12! dag.
clockwise and retain this setting until all the
work on the cone anglas is finished. It is
advisable to complate the sliding part so,
holding it in the chuck by the boss, set this
up true 1o the bore and the face, Machine
the conical surface to the dimensions
shown.

Clutch material

I covered the conical face of the sliding
part with some old leather belting and the
dimengions shown are dictated h’l[h.
thickness of the finished facing. The facing
material need not be available in one
continuous PIece; you can use any available
source of leather, which must be
reasonably thick. Old balts, thick garden
gicves or even discarded shoes can be cut
into suitable strips, sufficient to cover the
circumference of the maving hall- cluteh,
The thicker the bemar, up to aboul ; in. thick.
It will all be machined to uniform thickness
later on. It is secured 1o the metal by a good
epoxy adhosive. When this is quite seeure,
this hall of the elutch is sat up truly
concentric in the lathe and the working face
of the leather is machined true with a sharp
tool

Now chuck the blank for the fixed half -
clutch, face both sides and bore out to
about 3 in. Using this internal diameter by
which to hold it in the reversed chuck jows,
finish turn the outside diameter. It is a help
here to anticipate the six tapped securing
holes so with a sharp pointed tool, scribe a
circle 4 in. diameter on one face,

Now rechuek, holding it by the finished
outside diameter, which must now runtrue.
The senbed eircle should be on the inside,
next to the chuck face. Machine the canical
mating surface and as You get near 1o size,
check occasionaly by offering up the

is the saparate boss for the mating hall of
the clutch, This is turned, bored and
threaded and trimmed to length in one
setting, the bore being a good sliding fit on
the new countershafl. Leave the keyway for
later. The two halves of the clutch are not
too large for a fourjaw chuck. The sliding
part is. part-machined first. Leaving tha
outside diameter, face both sides, face to
length, recess | in. deep and bore to core
diameter for the thread. Now cut the thread
which should be a good fit to the boss

The clutch assambly on the countershaft bracket.

mating face of the finished sliding half. Bear
in mind that this must fit tghtly into the
fixed half and yet stand proud about | to

. in,

Drive pulley

You can now sel up the new driving
pulley, probably on the faceplate, so that
the bore runs trug, You will probabily fing
that the boss Is all to one side of the plana
of the pulley. This must be machined on the
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Driving pulley and “fixed’ half of clutch.
four hales in the clutch through the
corresponding holes in the pulley. These
are tapped and the screws assembled. If
you naw put the driving shaft between
centres with the pulley mountad on it, you
can chack for concentricity.

You can now cut the keyways in the end
of the driving shaft and in the boss of the
clutch. The key must be firmly secured 1o
the shaft. The keyway in the boss must be a
nice sliding fit over the keyed shaft. A thin
steel washer limits the end-play of the
assembly and runs against the end of the
key. A circlip is not advisable in this
position.

The thrust block
The thrust block is designed 1o fit

sacurely to the existing boss at the right-
hand end of the countershaft bracket. You
will probably find that the boss is
reasonably cylindrical, so remove the
grease nipple and clean off all the paint.
The thrust block must fit over this diameter
quite closely. If your fit is right, the single
clamping screw is sufficient to hold it in
position under working conditions. The slot
in thae thrust block for the web and the cut-
away portions are positioned angularly to
bring the operating lever to a convenient
working position. Make careful note of the
present position of the grease nipple that

you have removed and drill and tap a hole

in the thrust block to take the nipple so that
it registers with the grease hole in the boss.
Ther is no nead to dismantle anything else

e

The thrust collar s necessary to keep
the countershaft positioned against the
axial operating force. It is hald in position
by two short 6BA grub screws as the
simplest method of assembly. These
screws can only be 4 in. long, as they must
not protrude above the surface of the
thrust collar when assembiled. If you

@ circlip, this can be accommodated. The
fibre washer reduces the possibllity of wear
at the rubbing faces. The spring provides
the axial thrust to engage the clutch. It
must slide easily over the | in, diameter
push rod and inside the I in. diameter bore,
50 it needs to be very little more than 1 in.
outside diameter. If you have to make it, try
winding 18 or 18 standard wire gaugs piano
wire over a 4 in. diamater mandrel,

Adjustments and assembly

It is essential that there is some
provision for adjustment of the clutch and
this is achieved quite simply. The disc
securing the push rod to the boss of the
clutch by means of four scréws is threaded
to receive the push rod which has 8 slot in
the end. Rotating the rod by means of this
slot moves the clutch relative 10 its mating
half, the locking nut tightenad when
correct adjustment is . When all
components are ready, we can proceed to
dismantie the existing countershaft. The
cone pulley is held to this by two screws
which need an Allen key. Things are much
easier if you first remove the belt guard.

Proceed to assemble items on 10 the
new countershaft from the right-hand end.
First the thin steel washer, then the new
driving pulley with half-clutch attached,
followed by the second thin steel washer.
Thread the shaft into position in the bracket
bearings, not forgetting to assemble the
cone pulley the right way round!
Rernember also the driving belt and the
two rubber collars which are part of the
belt guard assembly. Assemble the fibre
washer and finally the thrust collar on to
the and of tha shaft - with plenty of greasal
Now thread the spring on to the end of the
push rod and slip this into the hole down
the coumnarshaft, well greased, followed by
the thrust plunger.
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We now have to fit the thrust block
which should be complete with operating
lever and plonty of grease. With the clamp
screw lightly assembled and the lever in
the drive position, slip the block over the
bracket boss, It will go most af the way
without undue resistance. Now brace
yourself and push really hard to get the
block as far as it will go against the
resistance of the spring, which should be
up to the end of the boss, Tighten the
clamp scrow

The screwed end of the push rod will
now extend beyond the end of the shaft
Slip on the sliding hali-clutch, scréew on the
disc and fix the disc to the clutch by means
of the four scraws. You can now check that
the clutch engages and disengages, making
any necessary adjustments by a
screwdriver in the end of the push rod: any
tendency to slip under power can be

The two mating halves of the clutch.

corrected in this way. Then tighten the
locking nut.

The new clutch takes up litthe more space than the old drive.

Modifying the guard

Now hold on! You haven't finished yet.
The clutch takas up more room than your
previous drive and will faul the motor-belt
guard, which tharefors needs modifying,
For this you need 1o make three cylindrical
spacers about | in. diameter and about | in.
long. Rernova the motar-belt guard and
remove the three 2BA screws holding the
flat plate to the inside of the guard; now
reassemble with & spacer on each screw

« under the plate. The fixing boss on tha side

of the guard Is now lengthened by ancther
short spacer which can be secured to the
face of the boss by epoxy adhesive. Fix the
guard back into pasition and check that it
has sutfic:em clearance.

Usage

Any accumulstive wear on the clutch is
very gradual, $o it should stay in
adjustment for a long time once: you have
sot it Any subsequent adjustment is quite
simple, requiring only a screwdriver and
2BA spanner at the clutch end of the push
rod

It is advisable, as always, to keap shaft
bearings wall greased. The driving pulley
may well ba required to idle for intarmittent
periods over long working sessions. so
keep it well greased or olled.

With a cluteh, you will find that your
work specds up and is very much mone
convaninnt - with much less stress on
motor and switchgear!
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The thrust block fits over the boss of the existing countershaft bracket.
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Brass bearing for wheel X,
Figure 28

Chuck some hard brass 1 in. diameter

almut 2L in, long in the 3 jaw. Reduce to

1} in. diameter for a distance of ; in. from
the lmtsmck end. True a further | in.to just
below 1} in. d-ameeler Drill lhrouuh the
centre \Mlh a & in. drill to a depth of 1 in
Open out with a boring tool to a diameter
of 1 in. for a depth of § In., leaving a square
shoulder inside and a polished finish

Assemble the top slide including the
centre bearing and screw the whale
mechanisen on 1o the lathe mandrel, with
all fastening tight and giving support with
the tailsock centre. Turn at a slow speed,
trimming the bearing down to size and
facing true and trying the brass bearing for
wheel X from time to time, in order to get a
smooth-turming fit.

When completed, turn the rest of the
rod down to ] in. diameter with a polished
finish — use one of the gear wheels as a
gauge - drill the brass bearing for wheel X
on each side as shown, with No. 37 drill,
tap 58A and fit the screws. These are 1o
hold the bearing fast lo the centre arbor
when facing the top edge in the lathe, and
when drawing or cutting patterns. Place the
bearing over tha cantra and fasten with tha
two screws, Screw the whole mechanism
onto the lathe nose and support with the
tailstock centre. Face the brass bearing so
that it runs true,

Wheel X

Chuck a 2! in. diamater by ! in. thick hard
aluminium blank in the 3 jaw. Centre drill
% in. and apen out to approximately § in
with a boring tool until it is a running fit on
the centre arbor, removing the top slide
plate along with the arbor in order 10 size
the hole while wheel X is in the lathe
Remove the wheel and place on a stub
arbor which has been turned to size in the
lathe. Turn the blank down to 2 4675 in. and
cut 96 teeth.

GEOMETRIC

CHUCK

Part 2 of a two-part feature (the first instalment appeared in our
last issue, the April/May 1991 number). This challenging project is
the work of reader Mr. Allard of Walsall

Drill 3 equi-distant holes in the whesl on
a circle | in, from the centre with a No. 37
drill.

Place the bearing onto the centra arbor
followed by wheel X_ Fasten the two
together with cramps and dnill through the
3 holes in the wheel into the brass bearing.
Tap these holes 5 BA. Open out the holes in
the wheel with clearance drill No. 30 and
countersink, scraw the two logether
Replace the top slide plate and put the
wheel with the bearing attached onto the
arbor. See that all the screws are tight and
screw the whole onto the lathe mandrel
and, supporting with the tailstock, tum the
face of wheel X true to just below the
wheel teeth.

Su port sleeve for arbor of
wheels

Chuck in the 3 jaw some ] In. diameter
hard brass leaving 1} in, outside the chuck
jaws. True the outside diameter for a
distance of 1 in. and cut a groove # in, wide
and g in. deep and 4 in. from the end. At §
in. from this, turn down the remainder 1o |
in. diameter (see Figure 29). Centre drill
and follow with drill and { In. reamer for a
length of 1§ in. Part off.

Base for support sleeve

:lake 2 piece of ; in. thick brass 1] in. lang
by § in. wide. Punch mark and drill the
centre ; in, dismeter, Turn the end of the
support sleeve 1o fit the | in. hole in the

G S J

CUT OuUT For
CIRCLIP,

Below, a clese-up of the finished
machine (at left) and a general view
showing stylus and motor set-up
{below).

FIGURE 28
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plate, and file down the side of the sleeve
to match the straight edge. Hard solder the
two together. File a semi-circular curve on
the outside of the plate to fit just under the
wheel teath of wheal M. See Figure 29,

After remaoving the top slide from wheel
M, mesh the teeth of wheel O and wheel P.
Punch mark through wheel P with | in
diameter punch. Drill carefully with a small
drill following with one ) in. diameter
through the backplate.

Arbor for wheels P & Q

Chuck 4 in. diameter silver steel, and drill
the end with a centre drill. Draw out to
leave Zi in. outside jaws and support with
small tailstock centra. Turn down a length

FIGURE 29

P FIG 31

L

178" "WHEEL P~ 174 DIA

-l
174"

©

diameater then & in. of it 10 4 in. diameter
Drill and ream the centre hole W | in.
diameter, Cut 20 teeth, Cross drill No. 52 on
the plain diameter. Assemble the arbor with
wheel P pnd serew down the upright
support. Place the wheel Q, just cut, in
position on the top of the arbor, marking
through the cross-drilled hole and marking
off the arbor @t the 1op of the wheel. Cross
drill the arbor, cut off 10 length and polish
the top. The whole can now be assembled
onwhesl M

FIGURE 30 FIGURE 31 FIGURE 32
WHEEL Q
_DRILL N°52

"WHEEL Q"
1 T
9,32 3/732"

Q

of Z in. to approx. | in. diameter trying the FIGURE 33

brass support from time to time to ensure a
nice running fit with a polished finish. Mark
the work opposite No, 1 chuck jaw, and pan
off, Reverse in the lathe and turn down to
just ower & in. polishing out ali turning
marks. Broach out the pivot hole from the
inside so that the pivot which should be §
in, long is a running fit

Mark two fastening holes on the base of
the support { in, from the upright and { In
from the straight edge and drill both holes
No. 22. Fasten wheel P on the arbor as in
Figure 31 with a small cross pin, Place in
position and making sure of correct
engagement of wheel teeth, clamp the
support and whael M. Mark through the
holes with a No, 22 drill, Remove and
carefully centre punch each mark, drill with
a small drill and follow with No. 22 Tap
both holes 2BA Open out the holes in the
suppor with a No, 13 drill

Figure 30 shows the suppaort fitted
without the arbor, alzo part of tha slide on
wheel M,

Wheel Q Figure 31
Turn a brass blank thick 10 0.5675 in.
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slightly at the bottom of the slope for a
distance of | in. approsimately to allow
clearance for the tepered adjusting screw.
Part off at a length of 15 in.

Thread the centre rod | in, by 40 for a
distance of | in.

Adjusting screw

Chuck } in. diameter round hard brass in
the three jaw. Centre drill and follow with &
No. 3 drill to a depth of } in. and tap | in. by
40 again set the top slide over 1o 15 deg.
and slope the outside to fit the recess in the
mandrel. Part off at } in. long. Tum up a
temporary arbor from hexagon mild steel.
Theead ] in. by 40 and screw on the adjuster
in order 1o siot the top for a screwdriver
and to polish the top.

To fit the mandrel to the work holder
toothed wheel make 4 equidistant punch
marks on a { in. diameter circle on the
oothed wheel and drill No. 32. Turn the
mandrel upside-down on the centre arbor
with the toothed wheel an the top, and
fastan the two together with a ] in. by 40
TP nut, Mark through the four holes with a
No. 32 drill on to the mandrel. Separate and
carefully punch the marks. Drill with a small
drill and follow with a No. 32 and tap No.
ABA. Open out the holes in the wheel with
a Na. 27, and counteraink 1o leave the top of
the screws slightly below the surface. Place
on the arbor to fasten, then tum over on
the arbor in order to determine the shape
of the click and spring.

Click and Click spring on
wheel X, Figure 34

Make the click as shown from TNE 4 in.
thick by & in. wide by 1 in. long. Position on
wheel X with the point in the wheel tooth
and mark through the hole onto the wheal,
Punch the mark, drill No. 29 and tap 3BA,
Make the screw as shown, fasten, and
make sure the dick moves freely. Make the
block for tha epring from | in. square brass
; in. long. Soften 1} in. length of clock spring
4 in.wide by 0,045 in. approximately and
drill, file, and shape as shown. Harden and
temper to blue,

The centre arbor can now be cut to
length, the top slotted and polished if this
has not alraady been done.

WORK HOLDFR
WHEEL 60
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FIGURE 36
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holes opposite each other on this circle.
Punch mark and drill No. 50. Turn up the
spacer to the thickness required to a
diameter just below the wheal teeth, Fasten
the two wheals with the spacer in hetween
on a1 in. diameter arbor, drill through the
two holes No. 50 into the spacer and the
Hotrom wheel. Tap the bottom whael BBA
and open out the top and the spacer with a
MNo. 43 drill. Fasten the whole together with
8BA screws, fasten wheets H and G in the
same way. Use a similar method with
wheels T and U and R and S but use biue
steel through the holes instead of screws.

where it fastens 1o tha slide in order 10
allow for adjustment when different size
wheels are being used.

This cornpletes the chuck with the
axception of the work holder faceplate
which is the next itern to be made,

Wheel Boss for work holder
faceplate. Figure 37

Chuck a piece of bright mild steel, brass,
or hard aluminium 1} in. diameter leaving
1iin. outside the jaws. Centre drill, follow
with a | in. drill 1o a depth of 1] in. Bore out
to a diameter of 1 in. Bore the last | in.

FIGURE 37 BACK OF FACEPLATE
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Fs/6 FIGURE 34 FIGURE 35
Wheel W, Figure 35 Lazy tong links
Mark a circle { In. from the outside edge These links can be made from hard

of the centre hole, on one of the 40 tooth
wheels already made and mark for two

T

aluminium in the same way as those made
for the first train, the end link being slotted

slightly deeper to allow clearance for a
screw culting tool. Screwcut 12 TP as with
the first boss made, taking off the first | in,
of the thread as before and ensure a good
fit on the mandrel already cut and attached
to the work holder division wheel.

Screw the boss onto the Myford lathe
mandrel. Part off at 1} in. and trim. Centre
drill and follow with a No. 3 drill and tap
1 in. BSF countersink slightly,

Faceplate, Figure 38

Toke a hard aluminium blank 6 in.
diameter by | in. thick and punch mark the
centre, then mark 4 equidistant holes
around the perimeter | in. from the outside
edge. Drill and tap 2BA, Also another 4
holes in between as shown for wood
screws, Countersink the underside.

Fasten o a faceplate with 2BA screws
from the back using the tailstock centre in
the punch mar« to position correctly, Trim
the face true. Centre drill and follow with a
No., 3 drill to a depth of §in, and tap { in.
BSF Leave the centre portion of the disc at |
in. thickness o a diameter ol 1} in. Turn the
rest down to | in. Thread ] in. length of
1 in. bright mild steel | in. BSF Slot one end

Model Enginears’ Warkshop



for a screwdriver. Screw into the disc with
Loctite. Screw on the boss again using
Loctite. Put in the lathe and tumn true.

Paper-retaining disc for
faceplate

Cut from mild steel o in. thick a 6 in, disc
and fasten with clamps to the faceplate.
Mark through the threaded holes and drill
clearance for 2BA (0189 in ). Cul a similar
disc from 4 in. plywood and deal with in a
like manner. Fasten the metal disc with the
plywood backing to the faceplate and cut
out the centre of the metal to leave a ring
1 in. wida.

Woad base for geometric chuck
The shape and size of the base will
depend on the size of the geared motor
used to drive the chuck and | can only
describe the one | made, as shown in figure

39
Chuck and pillar support plate

| had a geared motor on hand. It was
intencled for usa in an alectric ovan 1o drive
a rotary roaster and was quite suitable for
the chuck. The motor was fitted under the
support plate which was made from bright
mild steel, 3 in. wide xX13 in. long X in
thick, with 4BA countersunk screws. The
drive being 1} in. from cne end on the
centre line. A 40 1ooth wheel was cut to fit
on the drive, also a 40 tooth imtermediate
wheel to give the correct rotation; an 80
tooth wheel was cut for attachment to the
mandrel. (The item made first.) The { in
blank was centra drilled and reamed | in
turned to size, 2.067% in. and the teeth cut.

The intermediate wheel, of the same
thickness, was meshed with the wheel on
the motor arbor, on the centre line of the
support plate and the centre carefully
punch marked. This was drilled clearance
for 4BA, No. 27 and a screw mada for the
mtermediate wheel, The two wheels were
then fitted and tested for free moverment.

The centre wheel with 80 teeth was
meshed with tha intermediata wheel, again
the centre being carefully marked on the
plate, punched and drilled with a small dirill,
followed by No. 3 and tapped | in. BSF a
amall temporary arbor was made in order
to test the free movement

The wheel now had to be drilled for
attaching to the boss. 4 equidistant holes
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were drilled at a distance of | in, from the
cantre hola with a No. 37 drill. The wheel

was then fashioned to a wooden faceplate
in the lathe using the tailstock centre to
position correctly and the centre borad out

to fit the step on the bottomn of the mandirel.

The wheel was placed on the boss and
one hole drilled into it. The wheel was
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thick by 1 in. long. Drill two holes | in. from
g each end. Fasten onto lheiggasaplm with
1 . clamps with the pieces tight up 1o each
;-—-/’—*-: . .,i: FIGURE 43 side of the foot and mark through the
ONE TO _i-4S === — holes, centre punch, drill No. 50, and tap
IHAVE 5BA ! 88A. Open out the holes in the pieces with
= . 174%0ia i = & a No. 43 drill and fasten with 88A screws.
]— HOLE Jrmr T Fasten the cylinder attachment to the
= bl [— = =} .|  basement with a 2BA thumbscrew. File the
1/2° i /s v v 374 top including the plunger $0 as to clear the
DIA. 5716 b o e & J phase screw on wheel E as it rotates. See
L s Figure 42.
Z2off
A - L Hand turner and bracket,
HARD SOLDER Figure 4
JomTs [ — . — 3}' " Chuek 1] in. diameter by § in. thick hard
| 1 brass in the 3 jaw, bore the centre cut to
just under | in, diameter. Deal with another
. saction in the sanu; vrwioCul bt:vo pleces of
\ J the same material 1 in. long by § in.
o A oL B el diameter, Trim to a press fit in the | in. hole,
umgn CENTRF BEARING At el Daris
I m‘.

s FITTED Chuck the | in. diameter portion, turn the
large dismeter down 36 mm,, set the top
slide over to 45 degrees and slope the
bevel. Set up a flycultter in a cutting frame
on Iheé&;;laﬂde at 42 deg. and cut the 30
teath, ing at 42 deg. means that the

HARD SOLDER teeth on the smaller diameter will be
slightly thicker than they would be if cut at

[ : N 45 degrees. Shape the teeth with a square
> 4 file. Although the teath are not strictly
accurate, the wheels work very well. The
DRILL WITH SMALL fly-cutter is the sama one used 1o cut the
DRILL other wheels,
© HAND TURNING BRACKET & BEVEL GEAR _
. A nsi.
2 serews, Drill 2 l;nolea on the end of the Gitass 7y |
other 1 in. piece | in. from the end to miss &l
the first 2 screwholes. Fasten with  camp FIGURE 44 outo T 177
on top of the small piece, mark through, SRicLa e
centre punch, drill and tap BBA as before. |
For the cylinder, chuck a piece of | in. =
diameter bright mild steel tube just over
2in. long to allow for facing each end in the | ]
lathe, Face to 2 in. long. Measure 1 in. from
one end and drill No. 27, drill another hole [ l
i In. from the first, connect with a round file 5
to form a slot. Measure & in. from the end 1+ Yrao, | |
of the top piece of the cylinder stand on the 2/' RAD
centre line and centre pop.
Place this in the four jaw independent . Yk
chuck using the tailstock cenuc.irl; the /s
centre pop to position correctly. Drill -
halfway through and bore out so that the /BHASS VET
cylinder is a push fit in the recess. Drill the
centra No, 27, (clearance drill for 4BA), Turn
a piece of bright mild steel 4 in, thick 1o be
a tight fitin the bottom of the eylinder. Drill |
and 1ap centre for 48A screw. Flux and |
fastan the pieces together and hard solder. | -
Turn BMS 1] in. long to fit the hole in the |
cylinder. Shape top as shown to fit holes In | |
retaining disc. Fit a suitable spring in the |
cylinder. Place the whole fitment in position == = |
on the baseplate with the pin in one of the i, ——
holes in the disc. Mark through the hole in i
the foot onto the centre line of the TO BE SOFT SOLOERED ONTO PLUG AT Ve
baseplate, also mark ﬂl'ouﬂq the slot in the PLUG AT BOTTOM OF PILLAR =
upright onte the plunger. Drill the hole in AFTER PEN HAS BEEN CORRFCTLY M
the plunger. Remove and carefully punch POSITIONED CENTRALLY T
the two marks. Drill the baseplate No. 22 i 3 v
and tap 2BA. Open our the hole in the foot I 1/74"BSFE_
with a No. 12 diill. /8 . S
Drill the hole in the plunger No. 32 and
tap 4BA. (This hole should allow the screw | ZBA.
when inserted to just clear the top of the B Fe 1/ 2°HEX.
slot). vy
To prevent sideways movement, cut two " F g ©
pieces of bright mild steel { in. wide by | in.

72
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W3 On the siye

The hand turner bracket is made as
follows:

Fabricate from 1 in. by & in. bright mild

1eel, cut the base 3 in. long, also piece 3 in.

to form the two side supports. Drill the 3 in.
side support piece with a ; in. hole in the
centre and cut through the middie to form
2 semi circles. Position the two pieces in-1o
the base as shown, fasten with screws
from underneath the base and hard solder.

Cut off the stem of the bevel gear (the
one without the SBA screw) and fasten to
the top of tha motor wheel with two
countersunk Screws.

Turner spindle

Turn this from | in. hexagon bright mild
steel 3! in. long. Centre drill one end with
drill in tailstock chuck. Support with
tailstock and turn down to a running fit in
the centre bracket for a length of 2] in
ledrving a square shoulder. Reverse in the
chuck and reduce the diameter to & in. for a
length § in. Drill the end for a depth of
approximately
1 in. with No. 8 tap OBA. File a flat at the | in
diameter end to suil the fastening screw in
the bevel gear.

A turning handle can be made to suit
personal preference. | made one from a
cranked clock winder fitted with and made
longer with an extension to fit the 0BA end
of the turning spindle.

A in. thick section of bright mild steel
Jin.long by ; in. wide will be needed to
stand the bracket on. This to be fastened to
the wood base by two screws, 11 in. from
each end. Place the bracket with spindle
and bevel gears fitted in correct mesh,
Mark through the two small holes drilled

June/July 199

and [v;n h-r i be usesd
Punch mark the base. Remove the wood
screws. Drill and tap the two marks | in
BSE Open out the holes in the bracket to

. In. diameter, A certain amount of packing
will probably be required on the turning
spindle such as a washer, and a piece of
steel under the bracket to hold the gears in 3
mash, the

Horlzontal sllde for mp of pillar
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HORIZONTAL SLIDE AT TOP OF PILLAR BASE
L &

FIGURE 47

amount of movemaent in the sidepiecs).
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Horizontal slide, Figure 47

Cut a piece of bright mild steel |, in. thick
to the same length and width as the right-
hand slide drilling holes to suit. This goes
on the 1op of the side piece to retain its
I e position when tightened down, Graduate
: L the right-hand slide from the front for 3 in.

S T
vt
Eoe
Fial]

L.w [s7%]
DRILL N'N

CHAMFER TOP CORNERS
ey Main end piece

drill from the rear of the 1} in. base as
shown and tap | BSF Also one 1} in. from
the front edge.

4 In. a5 on a rule. Drill a hole with a No. 3
oA =

Take a section of the same material 1) in,

fastening to the end of the base. Mark out
slot to allow passage of centre slide. Drill
two | in. holes and connect to form the slot,
Cut a section of the same material 1}in, by
tin.byd in. to place on the inside of the
main end piece. Drill No. 50 and tap 8BA.,
Fasten as shown and chamfer the oulside
edges. Clean and score facing edges, Flux,
screw together, and hard solder.

= by 1 in. by & in. Drill 2 holes No, 50 for

(V73

316"

7

bBA~_

Slide end piece
Use the same material § in. wide by | in.

1
AT TR AT IO anag i

high by d in. thick. Place on the top of the

1

K

centre slide and mark through the No. 50
holes already drilled, being sure that it is

/& BSF

square to the centre slide punch marks.

P |

CENTRE

Drill No. 50 and tap 8BA. Open out the

SUE
18"

VERTICAL SLIDE BRACKET
2'4

" el
-

o

\ 0 FASTEN VERTICAL SLIOE BRACKET SEAT

holes in the slide with No, 43 drill and
countersink, Fasten with 8BA screws.
Chamfer the bottorn edges slightly for

LOCK NUT

slides.

centra a¢ shown for a retaining scraw, Mark
the inside edge 60 deg. for the dovetail on
both pieces. Cut with a bandsaw or file and
grind to shape. Repeat on both edges of
the | in. wide piece to form the dovetail
slide. Before doing so, drill as shown, Use
plate glass as a base on which to rub the
sloping surfaces together with grinding
paste 10 ensure a nice sliding fit, Mark the
pieces left and right from the front.

Position the centre strip with holes to
the front centrally on the 1} in. piece and
fasten the left-hand slide alongside with
clamps. Drill through the four fastening
holes with a No. 37 drill to mark the base,
dismantle and carefully centre punch the
marks. Drill and tap 5BA. Open out the
holes in the sidepiece with a No. 30 drill
and countersink. Fasten 1o the base. With
centre slide in position, clamp right-hand
piece and mark through holes as before,
drill and tap 5BA.

Open out the hales in the right-hand
sidepiece with a No. 29 drill but do not
countersink. (This is to allow a certain

M
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VERTICAL SLIDE ADJUSTING SCREW, TURNING BUTTON

CENTRE SLIDE

FRONT PLATE.
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126" ;
1
|y 2/
zale_!'"" = | g = T (R
hit 77, ! 7 il
_rm oagagoongant ’LJ 3/16 < OMI
. | 1 15/5 :
1
|- Iﬁ——a-l _L | s = )
TAP 2BA.. 5 T i L
Wign @ | 171" ' ' I/
= " i bt
172" DRILL N°27 FOR  DRILL N*22 B8BA | | 5,9
TOMMY BAR e
| ﬂ/’!ﬁ“ l
: £
i =8
[ | 3’8
| | S 7 i
o td
5 DRILL N*Sp
]
e [ AL
| N /8
L I . — - / i _{__’
VIR 2 / 3/ |
4 "'-. DRILL N*37 TO Suff e

as Figure 48, Cut ¢
edges of centre slide

_.Jlft.'..”' |.|h!f Cut th

middie to form ty

the top. Drill the left
shown. Th

@ junior |

Figure 49

A} ..|tII| in 1\~ 4 n-

Turmng button

Mark the cantre of the main end piece
shiown, Mark
through the holes already drilled in the
centre slide and drill and tap EBBA. Opan out

and drill with small drill as

the holes as befom

Screwed adjusting rod ! in. BSF,

Figure 47

Turn down one end of the & in. rod & in

and thread 4BA. Turn another

length of |

turn without friction.

Vertical slide, centre frame,

Figure 48

Cut a piece of 1 in ., by 4 in. thick bright
& on the

milld steel 2 in. long. Drill |

hole at the { in. and §

Junal July 1990

s 1N, 10 §
diameter. Sh&tr[mn the end of the 4 BA
screw to a point in the lathe in order to
mark the front end piece which should be
drilled with a small drill. Screw the rod
through the main end plece to line up with
the hole in the front. Adjust the hole if
necessary with a file to ensure correct
alignment and a running fit for the 4 in
portion of the rod. Whan this s done, hard
solder the joints, Wash with diluted
ammonia to prevent rust setting in later
Turn down the ather end of the rod for a
in. thread DBA. Knurl a
length of 1 in. diameter brass and tap
cantra 0BA. Retain on the rod with a fairly
large nut. fasten the other end with a 4BA
washer and nut. Be sure the rod is free 10

in, hole
centre line { in. from one end, and |
the other end and other holes in batween.
File 10 connect forming a siot just over § in.
wicle. Smooth the surfaces. Drill and 1ap the
ir. by 40, Drill the
other holes as shown No. 50. Make the

n

in

n. from
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backplate from bright mild steel

FIGURE 50

in. thick
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Slides for outside, Figure 48
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divisions making the first mark longer than
the rest. Make the end plate to sttach to the
top of the back section, as shown in Figure
49, from bright mild steel § in. thick. Fasten
front plate to the centre slide, Graduate in

% in. from the top of tha fixed part of the
framework.

Pen housing and cutter spindle,
Figure 50

Drill a 2 inv. length of § in. diameter brass
or bright mild steel { in. throughout its
length, Open out the ands to fit ball races
with an outside diameter of | in. and inside
diameter of & in., also open oul a further
| in. to give clearance for the inner bearing
of the ball races. These should be a good
press fit in the ends of the housing. Drill a
cross-hole | in, from one end of the housing
No. 37 and 1ap 5BA.

Take a 4] in_length of silver steel | in.
diarmneter for the cutter spindle. Turn down
3 in. to a diameter 1o fit the inner diameter
of the ball races, again these should be a
good press fit. Turn the centre portion

inside the ball races to a shightly smalier
diamater to facilitate the movement of the
race up to toolholder shoulder. Put the
shoulder race on the spindle, grease the
races, and fit the spindle housing. Fit the
other race, using a little Loctite if necessary.

Pen and cutter holder, Figure 51

Turn the housing fram hard brass 1) in.
diamater. Bore out tha centre 1 in, diameter
5o that the pen and cutter spindle holder
are a nice sliding fit. Flatten one side
slightly and hard solder | in, wide piece of
bright mild steel as shown in Figure 51
Treat the other pieces in the same way,
Fasten centrally front plate 1 in. from the
bottorn and hard solder.

Pen holder

Drill | in. hole through the centre of a
piece of { in. diameter brass 3 in. long.
Crass-drill and tap 5BA, | in. from one end,
Drill and tap the hole in other end § in. BSF
1o hotd small spring. A fine liner pen refill is
requirad.

Now fit the assembled vertical and
horizontal slides onto the top of the pillar,
screwing tight. Fasten in that position with
a screw into the top of the plug.
Countersink this screw to clear the centre
horizontal shide. It will now be possible 1o
position the pen dead centra on the top
faceplate, Put the brass plate shown in
Figure 44 onto the bottom of the pillar with
the front facing centrally along the
baseplate, and put a location mark on the
piliar and one to match on the plate,
Remove the pillar and the plate. Match the
location marks and soft solder the two
together, Divisions can be marked on the
brass plate if considered necessary,

Conclusion

A little on the lengthy side 1o describe
but readers who make what is after all a
complicated piece of aquipment will, | am
sure, be glad o have as much
constructional detail as possible. | am
equally sure they will find the end I
justifies the means. O

DUPLEX ELECTRIC

WHAT DO YOU GET?

~__MODELLERS
ACCIDENT
PROTECTION

TOOLS LTD.
Old Barn Lane, Kenley,
Surrey, CR8 5YY.

Tel: 081-660 3731 Tx 8956416 G

ALPINE A13 DRILLING MACHINE
ONLY £155.00 cossusce w0

(£189.75 ro'rau

{Round with & slots) « SWING: 12%,"
COLUMN DIA 27," = OF

5

GRAHAM ENGINEERING

(MIDLANDS) LTD. YOUR OWN
Rosbuct Lane, West Brommwich N 870 608 1991
Telophone 021-526 3133 mo!"mm CATALOGUE

%

w Caover for operation of all types of models on one single policy

* Aircrait modeis of ail types - Conirol Line, Free Flight, Jetex and
R/C of all types (including Helicopters). The only limitation is on
engine capacity, 10cc for F/F and a 1otal of 40cc for CL and R/C

# Electric Power covered

* Boats - power boals up to 40cc, yachis up 1o 1/4 scale

 Cars - elecine and |.C. power eircuil and oll-road up lo V/4 scale
and 40cc engine capacity

+* Live Steam - Locomolives (up lo 7'/« gaugel, Trachon Engines
{up to 3in 1o 111) and Stationary Engines. Vaha Boier Cerliicale
necessary for Live Steam

AND - Passenger Liability Cover of up to £1,000,000 for just
£1.25 extra lor passenger hauling models

HOW DO YOU APPLY?

Just fill in the accompanying form and send it with your cheque (o
us. The FLY, DRIVE, SAIL or STEAM with conlidence!
MN.B. Cover i3 imited to Great Britain, Nonhern Ireland, the Isle of
Man and the Channel Islands. There is 2 £10 00 axcess payabie on
each angd every claim Cowver is effective from the time that we
recand youlr payment
i—lSP Reader Services, Arqus House, Boundary Way

Hemel Hempsiead HP2 75T Tel 0442 66551

Please lick class of nsurance required.-
| O Passenger £7 25

0 Standard £6.00
| Please make cheques payabie to ASP
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Model Enginears’ Workshop



