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ON THE

EDITORS BENCH

would like to start this, my last editorial

for Model Engineers’ Workshop, with a

reference 1o a letter sent in by Mr. L
Stavenson of Morpath. Mr Stevanson saw a
Zeiss Dial vernier advertised in the
magazine by Messrs Chronos Ltd. He sent
for, and received one - the firm does a
return service of stock items within forty
eight hours, He had the tool for about ten
days and was unlucky enough to drop it,
ruining the rack and pinion. More in
desparation than hope he returned it 1o
Chronos and asked if it was possible to
have it repaired, Without hesitation Messrs
Chronos replaced the vernier for him free
of charge. They had no need to do so and it
speaks highly of the firm that they should
be s0 kind. How nica it is to see a generous
attitude such as this from a supplier.

This issue of Modal Engineers’
Workshop is the sixth; we have now been
going for nearly aighteen months and have
gone from strength 1o strength! But how
time has flown. Once more, | believe we
have a nice mix of subjects, It is quite
incredible the range of interests amongst
our readership. Many just like to potter in
the workshop and make the odd tool or so
Others like to see just how far they can
advance thair machining ability with new
home-made tooling. Quite a few, it would
appear, are rebuilding old cars and motor
cycles. Then of coursa there are the many
modaliars, and amongst thoss je a wida
range of indvidual interests as well.

As | pointed out at the beginning, this is
my last editorial. | say this with more than
few regrets. | am, however, not a young
man, having already retired more times
than | can recall, each time to star
something different! With the magazine
now published on a two-monthly basis |
feel it will take more of my time than | am
willing to spare, and so it is time to stand
down and let someone else have a go. That
somaone is Harold Hall. A man with a
lifetime of experience in the engineering
and electronics industry who will, | am
quite certain, be ensuring for a long time
that the magazine stays as popular and
continues to increase in popularity.
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Harold has made many pleces of
workshop equipment in his home
workshop and on hig first venture into
modelmaking achieved a bronze medal at
the Model Engineer Exhibition. There are
few who have succeeded as well as that.
H#a also lives far naarer 10 Hemeal
Hempstead than | do and so will have a
considerable advantage in dealing with
correspondence, etc. There is, at the
moment, a long dalay while items are
forwarded to me in the post, and this will
no longer apply. All In all, | can see a bright
future for the magazine under Harold's
guidance,

| would like to express my thanks to the
readers, without whom the success could
not have been achieved. To the many
hundreds who have written letters, some
were oo flattering for words, and it gave
me a lot of encouragement. | would also
like 10 thank the contributors; without them
wi would have been lost. Some were kind
enough to volunteer to write articles, others
| had to lean on a little but they came up
trumps. | hope you will all continue to
suppor the new achitor as well as | have
been supported,

It is, then, with more than a little regret
but with a great deal of pride, that | take my
leave of readers, who have almost becoma
a family to me during my period as editor. |
wish you all the very best, good luck to the
new aditor, and may the magazineé continué
1o succeed!

as as
to act as Consultant to Mode!
Workshop so his guidance and influance
will be much in evidence over future
issues. MEW was Stan’s brainchild from
the outset and it would be unthinkable
that he should cease to be associated with
mmmnmnmm

I'm sure
readers will join us

in offering hearty thanks to Stan for such

an inspired Idaa!

Alec Gee

Group Editor
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n adjustable boring head is a useful
addition to a vertical milling

machine, or a horizontal with a
vertical head. However, an automatic facing
and boring haad adds a new dimension to
the possible activities that can be
undertaken on the milling machine, as it
enables turning operations on work too
large or awlward 1o swing in the [athe.
Such a device Is an interesting project and
not particularly difficult 1o make, although
requiring careful workmanship, but well
repaying the effort involved,

Mine, which was made a few years ago,
i8 shown in Figure 1. The taper shank in my
case is No. 2 Morse but it can be any size to
suit your machine, Whatever size is used,
some form of retention is essential, eg. a
draw bolt as in rmy case. Readers using
collet chucks can make screwed shanks
using the largest collet available

For setting the radius, the feed screw
with index dial seen on the front in Figure
1 is rotated by a hexagon key. The dial,
which is friction tight on the screw to
enable it to be nesat 1o zero, is calibrated in
0.01 mm divisions of radial movemeant of
the cutter block, with a total radial travel of
20mm. Facing is accomplished by holding
the milled edge ring seen at the top of the
bady, by means of a rod inserted in a hole
in the ring, or even by hand. As soon as this
ring is released by pulling out the rod, the
traverse stops. Two feed rates are available,
0.05mm or 0mm per revolution. Vanous
sockats are provided in the cutter block,
seen In Flgure 1, so that different cutter
bars can be fitted 1o suit the type of work
and the tools 1o ba held. | have found thosa

Calibration screw threads

I normally work in the most appropriate
units of measure, metric or Imperial, but
metric for preference, so | used an 8mm
diameter Tmm pitch feed screw. However, if
you have not got a tap, then use §in. X
26 TPI, the error will only be 0.024mm over
each millimeter of radial travel, An M8 or 0
BA could be used but | feel this diameter Is
a little too small for the job. Should you
prefer Imperial calibration the only suitable
standard thread is lin, 20 TPI, again a bit
small, which gives 0.05in. travel per
revolution of the feed screw or 0.0005in
per division of the index dial whilst the
automatic feed would be 0,0025in, per
revolution. The other alternative is to make
a i4in, X256 TPI tap and screw cut the feed
screw.

Now let us pass onto the constructional
details for which | have included drawings

TOMATIC

& FACING HEAD

A boring and facing head is a highly desirable piece of equipment
and an automatic version that will adjust itself with each cutis
even more so! Such tools demand very high prices but this
excellent article by Don Unwin shows how to make an automatic
boring and facing head in the simplest possible way, while finishing
up with an excellent, highly accurate tool

shown have covered all the jobs | have
encounteréd. Boring and facing lools can
be purchased from the trade but can be
made quite easily from cast steel whilst
toolbits, 100 short for use in the lathe, can
be used in the cutter bais.
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of the component parts supported by some
photographs. Dimensgions are in millimaeters
except for the occassional Imperial
dimension such as the 0.5in. diameter
cutter bar socket holes for exampie, the
measuremants being taken from my
completed head which was originally made
without drawings

The body

A start should made on the body, Figure
2. Although not essantial, this is best made
of cast iron; | used an old cast-iron weight
found in a scrap yard. Rough turn all over
about Tmm oversize, face the top surface,
drill, bore and tap the 0.5in. X16 TPl hole
but do not turn the 25mm by 9mm step at
this stage, Figure 3, Op. 1

L % " Make a 0.5in. X 16 TP screwed stub
mandril to hold the body while turning the
20 _
[ ey
i
_ 2= Fex - vil5e
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4 | P i \
o] e IS Lo LTAP 78.Ax6DEEP
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: | (
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D™4L MARK HOLES.

FIG.3. BODY OPERATIONS 1-4,

DRILL & TAP FIT LOCATING PINS
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outside and bottom faces, Hold the material
in a separate chuck or mark it so that it can
be replaced in the lathe running true for
lster operations. The mandril shoulder
needs to be ¥6mm out from the chuck jaws
For my stub mandril | used the boring head
arbor, a piece of hexagon steel, befora the
Morse laper was turned on it, Leave the
body 05mm oversize, these operations are
in Figure 3.

The slideways

A 30 degree angle end mill is neaded for
machining the slideways. These are
available but | made mine by welding a
short piece of cast steel 1lin, diameter on to
a shank then turning it to the correct form,
milling and filing the teeth, and hardening
and tampering to light straw, Provided that
the cutting speed is kept slow such a cutter
is perfectly satisfactory. It can be seen in
Figure 4 machining the vees in the body
block which is held 10 an angle plate by a
lin, diameter bolt. First machine a slot
9.5mm deep by Z22mm wide in the bottom
of the body, then take a cut across the
whole surface until the slot is 9mm deep
and finally machine the vee surfaces,
Figure 3 Op. 2, leaving a slight fiat on the
corner of each vee. Now machine the step,
Figure 3 Op. 3, on one end of the slida,
ensuring that this is square with the vees
and end faces. This can be achieved by
doing this operation whilst the block is still
mounted on the angle plate, The step
should be cut to 8 5mm from the top
surface and to the distance shown on
Figure 3 Op. 3.

Put the body block aside for a while and
prepare a rectangular piece of cast iron for
the feed screw block Figure 5. Drill 4 7mm
diameter and counterbore 8mm diameter
the two 2BA clearing holes, two 21mm
diameter location pinholes and also
machine the feed screw hols and index ring
recess.

Clamp this block 1o the body, ensuring
that the feed screw hole is central in the
vees, and mark the 4.7 diameter and 21
diameter through onto the body. Drill the
2 BA holes 3.6 diameter and tap, the
location pinholes 2mm and fit two short
pins, sither a tight fit or a touch of Loctite,
Figure 3 op 4 Fix the feed block to the
body with 2 BA cheesehead screws which
should be pulled up as tightly as possible.
The body with feed screw block attached is
screwed onto the stub mandril and the feed
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FIG.5. FEED SCREW BLOCK OP1.
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screw block tumed down to the same 9.05

diameter as the body which can now be
turned to final size. Whilst still on the
mandril, turn the 25mm diameter X9mm
spigot on the top surface using a left-hand
tool, Figure 6. Leave a good finish as this is
a bearing surface. The heads of the two 2
BA, screws will be partly cut away but they
are to be discarded and replaced by 2 BA
socket head cap serews. Remove the work
from the mandril and thread it on the
opposite way round. A parallel washer
about 5mm thick will need to be slipped on
to it so that the body pulls up to the
shoulder. Now machine the groove,

Figure 7

The body can be removed from the mandril
and the feed screw block taken off. Drill the
spring pocket, end mill tha little recess in
the groove on the top, the two little pads
on tha circumference and the pads for the
gib strip screws. Drill and tap all the holes,
preferably marking and drilling the 24mm
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REVERSE ON STUB MANDREL
MACHINE COAMING RECESS.

diameter hole from each end, (Figure 8 and
Figure 2).

Feed screw block

Next carry on with the feed screw block.
First drill counterbore and tap the 6 BA
hole, Figure 9.1 give dimensions for the
position but it really needs to be as close ta
the corner as possible as there is a risk of it
breaking into the 4.7mm diameter hole
Now comes the tricky bit, milling the
3.2mm wide slot 19mm deep. If you have a
Jin. diameter end mill long enough, use it

setting the and stops on the machine travel
and taking light cuts. However | had not got
one 80 | used one | made some 35 years
ago Figure 10.1t is a very simple and quick
to make from a piece of jin, diameter silver
steal with the two flutes and clearances
fitad. | have made them down to 1.5mm
diameter and up to 10mm diameter. One
advamnage was that it was held in a collet
chuek in the vertical head and the langth
projecting gradually increased as the slot
got deeper thus ensuring maximum
stitfness.

MOUNT ON STUB IN MANDREL




Cut the fiducial line with a sharp vee
i i 8 e s
swWQ
by a 6 BA steel cheesehead screw as

Figure 9.

The cutter block, Figure 11, can be
made of cast iron or mild steel. Cast iron is
probably the best although | used mild
steel which has been perfectly satisfactory.
Again, leave the outside oversize, lace one
end, centre, drill, bore and ream the 0,5in,
diameter hole right through, reverse and
face the opposite end to length. Clamp on
the milling machine bed by a bolt passing

2 ?llil L TAP
205 WG SPRING SALESOEER:

roe i 94,
FIG.9. FEED SCREW BLOCK OP2.

SIREW

2 FLUTES, FILED WITH & FILE

D
—s—! “FiLeD ReLIEF.

FIG.10. END MILL
Silver Steel H 8 T. &

REGISTER SIDE WITNESS

FIG.12. CUTTER BLOCK OP2.

through the central hole, (Figure 12,} then
rough mill the two side steps. With the
angle end milling cutter attack the two
vees. Machine the gib strip side first but
leave about Tmm oversize, machine the
register side vee 50 that when the body is
slid along and the register faces in contact,
the body is central with the cutter block.
Some cunning is necessary here as the
securing bolt prevents the body from
sliding fully over the cutter block, A first
approximation can ba given by the withess

GIB VEE

go
back to the gib strip side and machine until
the gib &trip, 8 piece of 4in. mild steel strip
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with the edges angled to B0 degrees, fits
snugly.

Fit the feed screw block onto the body,
mill the step on the cutter block so that it
slides onto the body neatly with the two
parts co-axial (Figure 1),

Lock it in position with a screw in one of
the gib strip adjusting screw holes and
mark the feed screw hole through on to the
cutter block. While you've got these
together, mark through the gib strip screw
holes with a 38mm diameter flat ended
drill. Drill the 8.5mm diameter clearance
hole for the feed screw. To ensure that it is
parallel to the slide, it is worth clamping the
block on an angle plate mounted on the
faceplate on the lathe. Machine the 14.5mm
diameter counterbore at the same time
(Figure 14). Next drill, bore and ream the
remaining 05in. diameter cutter bar holes,
For the two in the bottom face, the block
can be conveniently held in a Keats angle
plate on the lathe. The cross hole, which is
a1 a slight angle, requires a little more
rigaing wp, for which | used a multiplicity of
angle plates seen in Figure 15, Machine the
two angle faces by the method most

©
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it fully into the body, locking the gib strip
screws then mounting the body on the
stub mandril and turning the cutter block to
the same diameter as the body.

Feed screw assembly

The feed screw assembly is all simple
turning work, details being given in Figure
16. A little experimantation is necessary 1o
get the 28 standard wire gauge friction
spring in the index dial to grip the sleeve
just the right amount, stiff enough to
prevent accidental movement but easy
enough 10 réset. The index lines can be cut
on the lathe with a sharp vee tool on its
side and traversed by the top slide, using a
100 divider on the mandril. | used my own
division cutting head and dividing head on

= =
4 I
convenient to you, lathe or milling machine,
and mill the sét screw pads and drill and -
tap for 0 BA socket grub screws. e — | 4 15
Make an odd bit of bronze to be a light “ ""
drive fit into the top of the central 0.5in. 1"

uﬁ‘
diameter hole and press it in. Mark through — g o === "}
the feed screw hole with a 8 5mm diameter ]—Jﬂi-‘—‘-‘b =
drill then drill and tap 8mm diameter X i Bk T !
1mm or whatever thread you intend to use. FIG. 18

Tha top ends of the other two cutter bar 85

holes are plugged by 1.5mm thick light alloy CAM RING & 25

discs pressed in (Figure 14). 1 finished the PAWL. D " g
outer diameter of the cutter block by sliding Mild Steel. -~| Approx;

2SR

T G

RN

18
ORILL 475 sn N

FIG. 19.
’ AUTOMATIC FEED RING
& DRIVE ROD
Mild Steel
L1 mG.20.°*" [ o

RETAINING PLATE
Cast Iron or Mild Steel

HEXAGONAL OR TwO FLATS

:__—_} — — [ the milling machine. The numbers can be
s o e angraved as | did, or stamped, but if you do
o 1 P l this take off the raised burr that stamping
X BOR - — produces. If you have not got a straight
F'ﬁ“ﬁmﬂ?o 5 JL23 .| o05"0«t61p) milling wheel for the face, cut a number of

vie culs with the same tool as used for the
index lines. Note that the ratchet wheel
teath have a slight undercut produced by
setting the cutter about 1Tmm offsst.

®©

12 Moded Engineers’ Workshop



Caseharden this wheel when completed.
As the 2 BA central socket head screw is
used for the slide adjustment it neads to be
tightenad very securely with a touch of
Loctite when finally assembled.

When coming to the final assembly, do
it with the feed screw block removed from
the body so that the feed screw can be
gripped in a collet chuck or split tapped
whilst tightening the socket screw,
However, do not do this until the rest of the
job is finished and working properly. The
slot in the end of the feed screw enables it
to be removed if the cap head screw does
inadvertantly becomes undone.,

The cam ring

Now move on 10 the cam ring (Figure
18.) You can either machine it from solid
including the little boss or hard solder it
onto the ring as | did.

As the ring needs to be casehardened,
maching it without the block, caseharden,
then braze on the block and quench again.
If made from solid, drill the 24mm
diameter before hardening. The sasiast way
to position this hole is to clamp the ring in
the groove in the body and mark through
and drill in situ, Clockmaker's pivot rod is
the best material for the 2mm diameter pin
but if not, use a piece of silver steel
hardened and termpered down to dark blue.

bottom grooved face. The 2 BA hole is
tapped right through but the 0 BA hole
tapping stops just short to prevant the
special screw from going too far inwards. In
my case | tapped right through and then
punched a little indent on the inner end to
act as a stop. This is possibly easier to get
just nght and quite satisfactory

The 35mm diameters turned on the two
socket grub screws need 1o be concentric

0.6995" @
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It needs 1o be a good press fit in the ring,
The ramp can be milled by setting the
machine vice to a slight angle whilst the
pawl is a filing job, being shaped sb that
the end sits approximately in the position
shown in Figure 18 when pushed to the
right. Again it has to be casehardened but
not until you have got things working
correctly. A bit of trial and error may well be
necassary later! Don’t forget the little
qroove in the back.

Mild steel is used for the automatic feed
ring (Figure 19), all straightforward work
Ensure that both the 2BA and 0BA centres

§ are exactly the same distance from the

with the threads. if you have collet chucks,
this is a piece of cake but if not, you will
have to make tapped bushes in the lathe. |
just don't know how paople mansge
without collet chucks, | use therm much
more than the three-jaw and those on my
small lathe which | made, also fit my milling
machine

Top-retaining plate

Two items remain, the top-retaining
plate (Figure 20), which ideally should be
made of cast iron as the mild steel
automatic fead ring runs against it - if mild
steal Is usad, make sure it is kept well oiled,

13
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hence the oil hole) and the arbor (Figure
21} which should be of hexagon material or
have two flats to fit a spanner for
tightening.

It is important that the retaining piste is
parallel = my home-made step collet chuck
saw to that - and of course the arbor mus1
suit your machine

Assembly

Temporarily assemble the feed screw
without the index ring and screw the feed
sorew block on to the body. No need to fit
the cutter block. Put the coil spring in the
pocket in the body, drop the cam ring with
the paw! into the annular groove pressing it
down so that the 2 4dmm diameter silver
steel pivol pin can be pushed through
Screw the special 2 BA socket grub screw
fully home in the automatic feed ring and
fit into the body 10 hold the feed ring in
place. If the feed ring is rotated anti
clockwise, the parallel portion of the 2 BA
grub seraw will cause the cam ring to be
depressed and released. The 28swg spring
wire should press in the little groove in the
back of the pawl keeping it in engagement
with the ratchet whael,

However, when the cam ring is fully
upwards, this is just after the click, the pawl
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must be just clear of the ratchet wheel
(Figure 22}. As the feed ring is rotated the
paw! will move downwards to engage the
ratchet wheel, moving it one tooth, The
action can ba saan by looking through the
index ring recess (Figure 22). As
mentioned earlier, some adjustment in the
shape of the pawl may be necessary
imvolving trial and arror. If vou have my luck
you will have to make more than one pawl
1o get it right! Caseharden when correct. If
the 0 BA grub screw is screwed in, it will be
gaan that the feed screw is given two
advances per revolution of the automatic
feed ring.

This 0 BA grub screw should only be
screwed in when it its opposite the index
dial, Similarly, the feed screw should only
be adjusted manually just after a click, that
is when one of the grub screws is over the
index dial. It is 8 good plan to always leave
the head in this position. Figure 23 and
Figure 24 show the various parts before
assembly

When doing the final assembling,
lubricate all surfaces well, and grease the
top of the cam ring. Ofl is best for the
automatic feed ring as grease causes it to
drag too much to hold easily,

To tighten the arbor securely the cross

< —an

LA

hole in the cutter block can be slipped over
abuiucu of jin. diameter steel bar held in the
vice.

The cutter bars (Figure 25) should
present no problems. The square holes can
be drilled and filed although | squared mine
using my homemade slotting attachment
on the milling machine. You may prefer to
use round cutters or some other size,

It is worth making a box to keep the
head and accessories together (Figure 26).

Another useful gadget is a piece of iin,
diamater steal 1o fit the cutter bar sockerts,
turned on the end to fit your dial test
indicator, very necessary for lining up on an
existing bora

Figure 27 is a drawing of commercial
boring and facing cutters which can easily
be wrned and filed from cast or silver steel

Whan the head is used for facing, the
4.7mm diameter rod is mserted in the hole
in the circumference of the automnatic feed
ring. This rod can be held in the hand and
pulled out when the required limit of travel
has been reached

The direction of travel, towards or away
from the centre depends on how the tool is
positioned. From cantre outwards is more
usual, If you prefer, the rod can be arranged
to touch some part of the machine, in
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with mwy fingers, allowing it to slip slightly
a5 the cutting proceeds until the correct
depth has been reached. If you do this, take
core 1o keap your hand above the head 1o
avoid being hit by the projecting cutter
block.

| hope that your boring and feeding
head proves 1o be as interesting (o
make and as useful as mine has been. @

(i

QUICK TIP

Using countersink bits is not all that easy;
chatter is the common problem, resulting
in an untidy finish. Lay a small piece of
emaery cloth, abrasive side down, over the
hole when the countersink is run in to the
work. This will prevent chatter marks.

which casa the head rotation must be
stopped at the required limit of travel.

More sophisticated and very expensive
heads have automatic release trips but | felt
that the simple type of head was quite
adequate for my use.

Three photographs show the head
working on a component too long 10 swing
in the |athe. Figure 28 is facing the top
surface, Figure 29 boring the central hole,
Figure 30 cutting an "0’ ring groova in the
bore.

When cutting re-entrants such as this
‘O’ ring groove | hold the auto-feed ring

In a class of its own — the
Myford 254 plus high
speed screw cutting centre
lathe. Sophistication,
safety and versatility ina
lathe designed for

| industry, education and
,,,,,, .. 1\ model engineering.

: For the bestresults -
specify the best — Myford
of course.

QUALITY -TO BE PRECISE!
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A CENTRING DEVICE

FOR THE I.ATHE

Bob Fletcher, whose description
of the holding down clamps in
our Winter 1990/91 issue proved
so popular with readers, in this
article shows how to make a
simple indicator as an aid to
setting-up

that in the pursuit of my hobby of model

and experimental engineering it
bacomas nacassary 1o maka tools, gadgets
and jigs, etc,

' am not a tookmaker, but it is obvious

The gadget | am aboul o describe is
used as an aid 1o setting up work in the
four-jaw chuck or faceplate of the lathe
When | am setting up work which is
required to run true 10 a great deal of
accuracy, | use a dial test indicator (D.T1.)
and | believe that the D.T). mathod, usad in
tha home workshop environment cannot
be beaten. Thera are times when the work
is required to run true but the degree of
accuracy does not warrant the use of such
expensive equipment. There are many
recognised ways ol doing this but most of
tham raly on the ability 1o see a small gap
between the workpiece and a pointer or

using a mechanical lever system 1o
multiply this. The tool is in no way intendad
to replaca highar grade equipment for
gatting up accurate work. The material |
chose to use was steel but | have no doubt
that the use of polished brass would give a
batter appearance to the finished products.

The design

An examination of the general arrangement
drawing will show the principle on which
the tool works, A spring-loaded plunger
bears up against a small lever which s
pivated at the top. A long silver steel rod is
fixad 10 this lever, as the plunger moves in

al!
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| do not spend time knurling, polishing
an doing fancy engraving if it is not
necessary to the function of the tool, |
know that there are a great many home
workshop enthusiasts that do derive a lot
of pleasure from making tools of all types,
and one only has to go along to & model
exhibition to see some beautifully finished
examples of homemade tools and
equipment.
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some form of datum post. Possibly with the
advancement of age and dimming of the
eyesight | found it increasingly difficult 1o
recognize the amount of run out and
consequently the D.T1. was brought into
play when sometimes the degree of
sccuracy did not warrant its use.

| started to look around for ideas which
would magnify or multiply the degree of
run out. | finally came up with the ideas of

L
N
ITEM 1. e
1/16" Steel.
s
Ve
= 1 - W dtleity
[ ] ITEM 2
Steel ©
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and out the lever rocks back and forth, this
movemont will cause the end of the long
rod to move up and down. Due to the
mechanicsl leverage, tha movement at the
plunger is multiplied many times at the
pointar end.

Notes on construction

From the working drawing item No. 1 is
the main backplate. This is made from mild
steel 4in. XJin. X8in. after cutting to length
and cleaning up with fine emery cloth, the
face Is coated with marking-out blue. (| use
a spirit-based ink felt-tipped marker, the
type with a large wedge-shaped tip). The
shape to the dimensions shown on tha
working drawing can be marked out. The
next job is to cut it out to the required
shape, | am lucky enough to own a
bandsaw, so mine was done using this, but
there is no reason why it could not be cut
with a hacksaw just as quickly and easily,
espacially if the saw blade is given a rub
with carbolic soap before you start, or any
other soap for that matter. The gin,
diameter holes at the end of the backplate
are drilled at this stage but | left the hole for
tha lever pivot pin to be drilled later.

Item No. 2.

This itemn will be the piece which is used
to clamp the tool to the toolpost, it consists
of no more than a piece of lin, Xlin. ¥2in,
mild steel cut to length and cleaned up,
then put to one side ready for the assembly
stage.

Item No. 3

This itemn will be used to support a brass
datum plate and is made from a piece of
ain. ¥2in. X1in. mild steel cut and filed to
shape. The two holes are drilled to match

the two holes in the end of the backplate,
the holes are given the required amount of
countersink and then riveted together using
win. copper rivets. The rivet heads should
be filed nice and flat.

Item No. 4 The Body

On the working drawing is shown the
body of the plunger assembly. A piece of
fin, xlin, X1in. mild steel is cut to length
and set up in the four-jaw chuck, the ends
are faced off square and a lin. diameter
hole is drilled through its length and a
counterhore tapping size for sin, X40 TPI
is drilled, It is best to do the final depthing
to {in. with a "D’ bit which will put a flat
bottom to the hole. The unit will still work if
an ordinary drill is used, if a ‘D’ bit is not
available, but an allowance must be made
for the point of the drill 50 as not to make
the end too thin where the plunger is going
to slide back and forth, Next, tap down in,
240 TPI 1o a depth of approximately jinch,

Item No. 4. The pin

This pin or plunger is a straightforward
turning job. A piece of din. diameter sitver
steel is placed in the three-jaw chuck and
turned to the dimensions shown in the
working drawing. Note that one end of the
plunger is rounded off. | hardened and
tempered mine with the thought that wear
would take place due to its movement in
the body. In practice, | have found that the
movement is so very small and for such
short periods, that | am now of the opinion
that it was not necessary. The choice
IS yours.

Just a thought for the newcomer who
may like to have a go at hardening and
temparing the plunger but has difficulty in
recognizing the temperature colour of mid-
straww required for this plunger. Thers is an
excellent article on the subject published in

1/ 16" A,
:.\U —r ~
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N r ‘
74 76" Wi
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- e ITEM 3.
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Oppuftlmn.lndfatarlnmﬂon on the author’s lathe. Above: the finished item.
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the Winter 1990/ edition of Mods/
Engineers Workshop which Is well worth
studying. If | may pass on a little wrinkle
which was passed to me many years ago
and which | still use today, the job may
become a littie easier: When you are
turning brass in the lathe, carefully save the
brass swarf and when a reasonable amount
has been collected, obtain or fold up a flat
steel tray (mine measures Bin, X4&in, X 1in.
deep) and three quarter fill the tray with the
brass swarf, press down to consolidate the
swarf and to make a level surface. After
hardening the workpiece by heating 1o red
heat and plunging into cold water, it must
be cleaned and polished to a bright steel
colour. The tray is supporied over a heat
source, | use a Camping Gaz picnic stove
for this kind of job.

The workpiece is placed on the surface
of the brass swarf, the heat from the swarf
transfers into the workpiece very slowly,
consaquantly the temperature colours also
change very slowly making it surprisingly
©asy to judge the colour required and at
which stage to replunge into cold water.

Item No. 4. The end cap

This is a brass cap which holds the
plunger in place, it is made from in.
hexagon brass and is turned and threaded
iin, X40 TPI as shown in the drawing.

There is a spring which will be required
{not shown in the drawing) to hold the
plunger in the forward position. Obtaining a
spring of the right size and strength
presented me with a problem, Under the
bench in my workshop is stored a large
hiscult tin and it is full of springs which |
have collected over the years from all sorts
of dismantled unit. When | require a spring,
I wade through those in this box and
usually come to the conclusion that there
musl be every spring known to man in this
tin box, excapt the one | naed! | keep
threatening to throw the whole lot away,
then again it may come in handy one day,
50 itis returned to its place under the
bench. There must be a moral in this
somewhere.

| was faced with the possibility of
making a mandrel and winding up a spring
to the size required, A day or two later |
was cleaning out my desk drawer and
came across a retractable ballpoint-pen
which had been made redundant due to
fack of ink. On stripping the pen down, hey
prestol there it was, the very spring | was
looking for.
The plunger can be assembled into the
body and the type of fit we require isa
good sliding movement with no tendency
to stick; it may be necessary 10 lap the
plunger in by coating the plunger with a
spot of metal polish and sliding the plunger
back and forth in the body until the
required fit is obtained.

7



Items 2 and 4

Thase items are held 10 the backplate by
silver solder, are cleaned up and
coated with wet flux then positioned and
lightly clamped to the backplate. Item 2 and
the backplate are heated 10 dull red heat
and a touch with Easy Flo 2 should flash
around the joint. The unit is allowed to cool
down and then turned over and (tem 4 and
the: backplate are given the same treatment.
After the unit has cooled down, it can be
cleaned up and the spring, plunger and
endcap can be assembled,

Item No 5 lever

This lever is cut and filed to shape from
a length of Jin. %in. mild steel. The hole for
the pivot pin and extension rod are drilled
as shown on the drawing. A length of Lin.
diameter silver steel rod is cut to a length of
6iin, the end of this rod is brought to a
gradual taper point. The other end is fixed
inta the lever using Loctite 601 and put to
one side for the adhesive to cure.

Brass datum plate

A piece of 0.00in. brass shim is cut to
shape and glued to Item 3 using epoxy
resin such as Araldite. After a suitable
curing time for the Loctite and epoxy resin,
the lever and pointer can be positioned on
the backplate so that the face of the lever
touches the end of the plunger and the
pointer is at the lower end of the datum
plate, The position for the pivot pin can be
marked through the pivot pinhole: in the
lever using a fine-pointad seriba.

The pivot pin

This pin is a bit of a watchmaker's job
but | found that, with a little care, it was
quite straightforward to produce. A piece of
iin. diameter rod is set up in the three-jaw
chuck and turned down to &in. diameter for
a length of jin, using a small knife tool, The
first iin. is further reduced to a suitable size
diameter for an 8 BA thread. An 8 BA die is
used to produce the thread on tha short
stub end. The pin is parted off leaving
approx. yin. for the head; a slot for a
screwdriver is cut across the head using a
junior hacksaw.

The lever and pointer are positioned and
the pivot pin screwed home. The lever
must be perfectly free and with as little
shake as possible and the lever should fall
through its stroke under the weight of the
poknter rod.

Centre height
‘When the 1001 is clamped into the lathe
toolpost. the centreline of the plungar must
be at the centre height of the lathe. If the
plunger centreline is too high for your lathe,
the base of the tool will require milling or
filing down to make the centraline correct
with the lathe, if the plunger centre line is
too lovy as it was with my lathe, short
lengths of shim steel are progressively
placed under the tool until the correct

height is achieved. The pack of shim steel is

then measured with a micrometer and a
steal packing piaca milled to this size. It is
held in place by coating the joint surface
wilh apoxy resin and clamping to the base
of the tool until cured. This has proved 10
be satisfactory ever since.

Marking the datum plate
A short length of round bar is placed in
the three-jaw chuck, the brass datum plate

]

is coated with marking blue and the tool is
set up in the toolpost. The cross slide is
taken in so that the plunger makes contact
with the round bar in the chuck. Continue
to screw in the cross slide until the pointer
rod lies horizontal and the pointer is at the
centre of tha datum plate. This position is
then marked on the datum plate. The cross
slide reading is noted noted or zeroed and
the cross slide is moved in 0.005in. The
painter will rise and this position is marked.
Screw in a further 0.008in. and mark again
and so on until th pointer has reached the
top of the datum plate.

Screw oul the cross slide until the
pointer has returned to the centremark on
the datum plate; the cross slide reading s
again noted or zeroed and the cross slide
screwed out 0.005in. at a time and each
position marked on the plate, Make
allowance for any backlash that may be

Remove tha 1col from the wolpost and,
as these graduation marks are only
intended as a guide, the tool is placed on
the bench and the pointer rod is swung up
out of the way. Using a steel ruler, the
datum plate is marked out as shown in the
GA. drawing. A good sharp scribe will
make it easy to see graduation marks on
the brass plate,

Nota that it is unnacessary to have a
sharp point on the end of the pointer rod; if
you feel there is a possibility of you
catching your hand on the pointer, then a
piece of clear Parspex can be cut to shape
and set over it and held clear of the pointer
rod by Perspex packing pieces top and
bottom. It can be held in place by BBA
screws or a spot of epoxy resin at each
cormner,

To use the tool

The instrument is quite straightforward
to use. If tha workpisce has a suitabla
register, the instrument plunger can be
placed on this and even il the ool has to be
set at a slight angle, it can be tolerated, |
find that most odd shaped castings, etc., do
not have a suitable point to use for
centraing, 0 a centra rod must be used.
This consists of a langth of silver stesl rod

with a point machined at one end and a
centre drilling at the other end. The
requited centre is marked out on the
waorkpiece and a light centre dot is made.
The workpiece is set up on the faceplate or
four-jaw chuck, the painted end of the rod
is located in the cantre dot and the other
end supported by a centre in the tailstock,
The instrument plunger is brought into
contact with the rod, as close to the
workpiece as practicable.

The lathe mandrel is turned by hand
until the pointer shows the lowest point;
this will indicate that the run out is at the
furthest point away from you. With the
mandrel held in this position, the cross
slide Is moved in until the pointar is at the
centreline on the datum plate. The lathe
mandrel is again turned by hand until the
pointer has lifted to the highest point. This
will indicate that the total run out is at the
nearest point towards you. The workpiece
is now adjusted away from you wntil the
instrumeant pointer shows hall the total run
out. The process is repeated until the
pointer shows no movement when the
mandrel is given one full turn.

It should be remembered that the
movement at the pointer Is a multiple of
the actual run out of the workpiece and
@ven with a slight tremble or movement at
the pointer, tha workplace will be running
quite reasonably true,

One of my other hobbies is chemistry
axparimentation, so | chemically blacked
mine as a ion against possible
rusting but this process is possibly
something for another time. A nice
refinemant could be a polished woadan
box to keep the tool in, | am afraid mine irs
relegated to hanging on a nail at the rear of
my lathe, so that | can just reach out and
retrieve it as and when it is required, but
thiat is me!

| hope the foregoing is of help and
interest - and have fun In your workshop.
My wife sums it up when asked by visitors
of my whereabouts; her usual reply is “he
is playing In the shed at the bottom of the
garden, he will be up in a minute or two
chasing a pot of leal” The point is , when it
18 playtime in the workshop, have fun m
and please work safely.
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soldering iron is required. Also avallable are soldering stations
with the option of digital temperature read out

Antex products are designed for precision soldenng to
meet the demands of precision electronics
Ask for Antex
Efectronics distributors or
return the coupon to

by name at leading

a recerve full details of




TRADE COUNTER

New products are constantly
under review; this time a new

of plastic material was
tested and proved to be better
than could possibly have been
expected!

ry Cut is a form of hard plastic,

samples of which ware sent to us 1o

use for test purposes. It comes in the
form of blocks or round bars and can be
machined in any way one wishes, It was
drilled, tapped, tumed and milled, all with
equal ease. Once it has been used, if the
swarf is kept reasonably clean, it can be

Basic Try Cut
materinal in block
or bar form.,

melted and poured into @ mould and
reused. The melting was done with an
ordinary household ladie and it was poured
into a mould made of a piece of stesl pipe
sawn in half and reassembled by being
bound up with wire. It was poured through
2 tea-strainer to remove any bits of metal
that might have become mixed up with the
plastic. The suppliers recommend using a
silicone release agent but this not being
available, the mould
was sprayed with a
silicone car polish and
the material released
easily from the mould.
The material would
seem to have quite
a few uses.One is
that of trying out the
manufacture of
components before
committing the
construction to metal.

Try Cut can
be turned,
threaded,
milled, etc.;
lots of
workshop
applications.

Being quick and easy 1o machine and
leaving a superb finish, such projects can
be rapidly carried out. Another is for
making patterns for castings. The material
itself can be cast into shapes as well if one
s0 wishes and so it could be used to test
patterns before sending them to a foundry.
As it melts a1 3 fairly low temperature it
could be used with plaster moulds, Another
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use is, for the beginner wishing 10 feel his
or her way with a machine, to practise
screw cutting as easily as you wish, or if a
youngster wants 10 have a try then there is
no danger of splinters from swarf, etc. The
material can also be sawn and carved with
a heavy knife.

There is no doubt that the material is
idaal for many purposes and apparently is
widely used in technical colleges where the

for usars of the Unimat lathe although, no
doubt, the products can be adapted for
similar small lathes. They consist of a four
way toolpost and a device to prevent the
head of the milling attachment from
moving out of line as it is raised and
lowened. The third item is a new design of
tool grinder which comes pre-welded and
partly premachined. It is designed 10 be
completed on a lathe of 3iin, centre height
but one with 2jin. centre and 12 in, between
centres could be used, It is produced to a
standard of very high precision and is
capable of putting correct angles on all
lathe cutting tools and sharpening end
milling cutters up 1o jin. diameter. For

Classy cabinats from Bott; high quality
is reflected in the price

savings in cost against the use of metal is
considerable. The main agent for the
matenial is Apple Equipmeant of Bristol,
However, they are not willing to supply in
small quantities as they are not geared to
the sales. They do have agents and no
doubt many model engineering suppliers
will be taking up the material in due course
In the meantime, readers wishing to obtain
it can send a stamped addressed envelope
to College Engineering Supply, 2 Sandy
Lane, Codsall, Wolverhampton WV8 1EG,
Tel: 09074 2284 who are the agents at
present supplying to the colleges in the
Midlands and are willing to allow the
purchase of small quantities by model
engineers,

New products from NS& A
Hemingway

One of the leading suppliers of castings
and equipment for tha model engineer, we
have received details of three of the latest
products from this firm. Two are designed

further enquiries in relation to all three
itams, contact NS & A Hemingway, 30 Links
View, Half Acre, Rochdale, OL11 40D, Tel:
0706 45404. °

Top-class cabinets

We have received a considerable amount of
information on equipment supplied by Bott
Ltd, of Kings Hill Industrial Estate, Bude,
Comwall, EX23 8PW, Tel: 0288 355666.
Specialising in tool cabinets, benchas, etc,
the products are of tha highest possible
quality and include useful items such as
milling machine cabinets. They are really
dasigned for industrial use and, as such, it
must be said that this is reflected In the
prices, However, for readers looking for
really high-quality equipment, the firm has
a great deal 10 offer. with a range to fit just
about every possible requirement, Some

are firm standing, othaers are fitted with
rollers to enable them to be transported 'e'l
around the workshop., |

Some tool cabinets in the Cornish
firm's range coma with casters for

portability. Very nice. ..




y four-way toolpost is equipped

with (1) Knife tool, {2) Roughing

tool, (3) Bullnose tool, {4} Chamfer
and radius tool - and | find these adequate
fior almost all normal turning operations.
With one exception - this baing the
absence of a boring tool.

As it is impracticable to fit a boring tool
in a four-way toolpost, as two tools would
require to be removed, the post has to be
removed and the tool mounted on the top
slide using packing for height setting, and
held by the standard clamp. Having to carry
out this height setting procedure each time
led me to consider retaining the packing
with the cutter for subsequent use to speed
up the changing process.

My first idea was to retain the tool with
the packing pieces in @ small bag or keep
them together with an elastic band. A
better idea, in that it could probabhy be

BORING
TOOL
HOLDER

IXING SCREWS

HOLDER

HEIGHT SETTING SHIMS
BORING TOOL FIG.1

5/8
178",

peaogded Lo
S -¢——r

1/2'l 1" l

3/16" ._‘1/ 16"

578"

7 1 FIG.2
‘A’ SEE TEXT
B TAP M3
BORING TOOL HOLDER ©

The subject of boring and
making boring tool holders has
been discussed in this magazine
before. As far as boring tool
holders are concerned, what
suits one person will not
necessarily suit another. This
article by Harold Hall describes
a tool holder that solves the
problem of securing the bar and
of height adjustment if one has
a fixed height tool post

but with the sama basic idea. | chose 10
make a channal out of steel with grub
Screws on one side to hold the tool in
place, with shims between 100l and
channel to set the tool at the correct height.

brought to the machine as stored, would ba
to use adhesive tape 10 hold the pack
together, including the tool.

It was with this latter idea in mind that |
considered a more engineering approach,

Three finished holders, each ready for use with its boring tool fitted.

August/ September 1991

The shims seen in this view ensure that

the tool is immediately ready for use at the
correct height when mounted on the top
slide,

The screws require only light tightening as,
when in usse, the tool will be held by
pressure on the tool from the top slide
clamp, down through packing and channel
to the top surface of the top slide. The top
of the tool must be above the top of the
channel,

A number of these channels can be
made, making one for each frequently used
tool. The depth of the slat ‘A can be varied
to suil different tools, allowing for, say, only
10-30 thousandths of an inch of packing
required.

These simple holders greatly reduce the
time taken in tool setting and will quickly
repay the small effort in making them and,
what’s more, a simple height-setting gauge
could be made o enable tools 1o ba |
sot initially sway from the machine °

2



A PROFESSIONAL

SLOTTING TOOL

In the first issue of Mode/
Engineers’ Workshop we gave
plans for making a small
lightweight slotting tool for use
in the toolpost. This new
design, by Peter Robinson of
Peterborough, was originally
intended for professional use,
and indeed is in regular use in
his engineering business.
Working from the cross slide it
avoids wear on the lathe bed by
racking whilst being capable of
really heavy duty slotting and
splining work. One casting is
required and this is available
from College Engineering
Supplies

intended for any work that involves a

slotting action. It will cut keyways and
slots in general and, in conjunction with a
dividing device, can be used for splining
work. The one illustrated has been in use
for a number of years and so is wall tried
and testad,

The body

One casting is involved, this being the
body. This is really the only part (oo that
involves any slight cormplication in
machining, and in fact one can hardly
describe the work as a ‘complication’. Only
three operations are required on the
casting, with some small faces to be
cleaned up as well. The first must be 10
machine the bottom to provide a
reasonable datum surface. If a milling
machine is available, and it is anticipated
that most readers looking 10 make this type
of tool will have one, then it is simply a
case of holding the casting in the vice to do
the machining.

If @ vice big enough 1o accept it is not
available, it can be damped against an
angle plate. The bearing side should be
against the plate, with suitable packing
between the side and the plate to get it
square. Before machining, the set-up
should be tested with 8 surface gauge 1o
ensure that the casting is correctly situated.
Make sure all clamps are tightened up, and
it may be found necessary to put a couple
of parallels underneath it. Once the bottom
has been machined, it will be possible 1o
miachine the other surfaces as shown on
the drawings.

Mount the casting on the cross slide of
the lathe and drill and bore the bearing,
using a boring bar between centres. It will
be seen that the drawings specify two
heights to cover the Myford 7 and 10 lathe

This keyway cutter, or slotting tool, is
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range, Boring it between centres will
automatically ensure the correct haight and
measurements will not be required. it also
means that the casting can be used for
other machines of a similar centre height,
because as long as it can be mounted on
the cross slide and bored, then it will fit any
latha.

When the casting has been bored, move
the cross slide over and drill the hole for
the anchor; again, being mounted on the
saddie ensures the work is exactly at centre
height. If a tailstock tapping device is
availlable, then it can be tapped at the same
time.

There are two fixing points - one is a
hole through the main body, the other a
curved slot, the radius of the curve being
taken from the centre of the hole in the
body. This means that the hole position

must be marked on the bottom of the
casting and the curve taken from there. The
obvious way is by using 8 rotary table and
milling the slot. Not everyone has a rotary
1able and this means the curved slot will
have 10 be chain drilled and filed. This in
itself is not oo difficult albeit a little time
consuming. The problem may come
however in drilling through the body. For
the sake of accuracy, it should be drilled
from the bottom, but a great deal of care
must be taken to position it so that it comes
out in exactly the right place.

An alternative would be to drill the hole
through from the top of the casting. Plug it
at the bottom with a short length of mild
steel that has been marked with a centre
and then pick up the slot from that. ht
cartainly is the way in which errors are least
likely 1o occur.

Mode! Enginesrs’ Workshop



NOTES ON MACHINING ON MYFORD 7 or 10

CLEAN UP WITH FILE FRONT FACE OF BASE & PAD MARKED "A" CLAMP DN
CROSS SLIDE ONTO THESE FACES & FLYCUT BOTTOM FACE. MARK QUT & DRILL

& FILE HOLES FOR BOLTS 10 & 11 CLAMP ONTO CROSS SLIDE USING BOLTS 10 & M
& FLYCUT THE FRONT EDGE OF BASE THIS FACE IS THE SETTING FACE FOR
POSITIONING THE BODYFOR SUBSEQUENT MACHINING & ALSO FOR USING THE
ATTACHMENT. ITHE PAD ON THE BARREL OF THE BODY MAY NOW BE FILED OFF
FOR APPEARANCE IF REQUIRED) MOUNT THE CASTING ON THE CROSS-SLIDE ACAIN
WITH FACE ‘B TO THE HEAOSIOCK OF THE LATHE USING THE FACE'A" TO ENSURE
SQUARENESS. FLYCUT FACE/‘B" & DRILL & BORE THE BODY T0 A CLOSE SLIDING
FIT ON THE RAM. TURN THE BODY THROUGH 180° & MACHINE THE FACE ‘(" &
DRILL 8 TAP THE HOLE FOR THE ANCHOR.

CLEVIS P
o
BOLTS 9 3 “~~._ Qs OF LEVER FOR 2" STROKE
N /‘/-‘ / LEVER@)
\ 1_-“‘/1 : > -
LINKS - — -
T e Nt = - =
ancor®D— NE © TN
F't] ‘ [k:ﬁ \ .‘\\‘\‘ 1/ 6"
i [ %
HOLE FOR\‘E;‘ ; ‘] \ s e 3/8"RAD.
BOLT s “.-‘-._
@ %I‘ || STOP WASHER ™~ ]
=S e i__ll WEW »
sooy (1)~ T o |
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BOLT (M) = L 5 85
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LR a2 '
\ ! ©
: D 2 TAP 5/16"85F. S
3/a"umv=f _\t i-nsm 5/16"0 MATY 3/4"S0 BMS.
x
FIT ST,D. NUT, z Savids.
ANCHOR 5. 2l
e
v, 2\ : 5 = AT = 1"DIA.
1 CFd S (B
e, 4 '\
2B.A r.miag_! : 58 % D
SCREW. 4 I T\ A
1/8"SQ. H.S.S ; RILL 25/64"
BT, LAT FOR

LOCKING SCREW
TYPICAL TOOL BAR

CHAMFER 1/32"=45°
STOP WASHER 8
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The anchor

The anchor can be made out of square
stock. Turn and thread it first, then drill the
#in. diameter hole to reaming size. Tap a
block of metal to the sama thread as the
anchor and put this in the milling machine
vice, Screw the anchor with a locknut on it

position tighten the locknut hard. It is now
possible to mill the slot. When this is done,
finish the cross hole with a reamer.

The clevis
The clevis can be made in exactly the
same way as the anchor.

The ram

This is a straightforward boring job at
one end and drilling and tapping at the
othar. No graat accuracy is required and 5o
it can be mounted in the thrae-jaw chuck
and supported with a steady whilst the
operations are carried out.

The bolts are again straightforward
enough, the flats can be filed or milled.

The handle

This, like the other parts, is a fairly easy
machining job, Start with a bar with good
square ends. Put a centre in one end and

set the other in a four-jaw chuck to run true.

Support the work with either a hard or a
rotating centre and turn the round section

7 i %" |
- '__"_4-.—-""_ %f - = 7
/:f_- = 4 ‘u " ,-"J
REAM 5/16"8-2PL.CS 3’v x3/87B.MS. ROUND EDGES”
LEVER 2 FOR HANDLE.
into the block and when in a suitable for the handle. Remove the work from the

lathe and drill and ream the two holes for
the bolts. Round off the end away from the
handle, either by filing or with a rotary
table, if available.

Using the tool

To use the tool, mount it on the cross
slide and adjust the length of stroke; check
that it has bean set squarely to the lathe
axis. Set the cutting tool at centre haight.
Start with a very fine cut and slowly work
the cross slide out after each cut until the
full depth is reached, Tools can be ground
from high speed steel, or thesa days
possibly tungsten carbide, it now being
available in small diameter stock. The tool
will cut at an angle by simply swivelling it
on the curved slot. It will be necessary to
ensure that the angle at which it is set is
correct, this is easy enough on an outside
tapar as a parallel set along the aedge of the
ram in contact with the taper will do tha
job. Inside tapers pose something of a
problem and it will probably be best to
set these with a protractor. ie

| Quick change gearbox gwing o
' spindle speeds, 55 to 2200rpm, Quick
| change feedbox for métnc and

imperial threads.

| Induction hardened slideways —

precision ground.

Machine performance tested to within
DIN 8606 and Schiesinger No11

Q\.-.ung over bed 117 (28041 m) distance

August/September 1991

MACHINE P.*\f

miacludes machine n‘.'mfiwﬂﬂm
100! cabliiets; rearsplash guard, set of

additional change gearw :

Price exclusive of VAT,

EMED AR L9 20 deocatats

dia. EMCO all sleel 3 jaw chuck.

i

st Meadow Crimbey Centr

wattses tserny WO 52 eleohone i0824) 30051
Telew 1294 (FNMCOUN 4 (D23 240908
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COMPASS HOUSE TOOLS

SPECIAL OFFERS - DISCOUNT PRICES

OUR PRICE
ENGINEERS VEE BLOCKS & CLAMPS 1%~ x 14" « 1% pr. [1 %.95

SET - 3 HSS CENTRE DRILLS “BS-1.85-2 4 85-3" ... £3.00
KNURLING TOOL - A %" » %~ SHANK, 2-WHEEL TYPE £16.95
KNURLING TOOL - B 14" = %" SHANK. B-\VHEEL TYPE ...  £2595

TOOLMAKERS CLAMPS
PC/1 - 50mm £4.35. PC/2 - 63mm £5.25, PC/3 - 75mm £6.00
H.5.5. DRILL SETS IN METAL CASE

SET - ABOH.5.8 DRILLS 1mm - 5.9mm = 0. 1mm £1695
SET-B41H.S.S DRILLS 6mm - 10mm = 0.1 mm ... £34 95
DRILL GRINDING - JIG (For use with bench grinder) £8.50

T-TYPE TAP WRENCHES

¥%"CAP-£1,85, 4" CAP-£2.25,%,"CAP- £3.50, %~ CcAP£4.25
SLITTING SAW ARBOR %" SHANK, ADUSTABLE 4" - 1 BORE £8.95
PICADOR PACKING BLOCKS, SET - 4 ADJUSTABLE PIECES £3.65
DRAPER AUTOMATIC CENTRE PUNCH . £450
JACOBS No. 34 0-%" DRILL CHUCK , _£16.95
ARBORS No 1MT. . £2.75 No. 2M.T.. £2.95 No.3mT.. £450
TOOLMEX 2" DIAL GAUGE, 1™ TRAVEL * 0.001"

WITH REAR MOUNTING LUG .£18.95
VIS MICROMETERS - T.C.T, ANVILS, 'RATCHETS & LOCK
0-1*£1395.1.2"£19.95,2-.3"£23. 95,3.4"£25.95,4.5"£27.95
(ALSO AVAILABLE IN METRIC UP TO 150mm)

POST/PACK DRILLS. DIAL GAUGE, V-BLOCKS, CHUCKS, DRILL JIG
& MICS £1.50, KNURLING TOOLS £1.00, ALL OTHERS 50p EACH.
OUR SHOP Nr. TUNBRIDGE WELLS (Kent/Sussex Border)

STOCKS A WIDE RANGE OF ENGINEERING TOOLS, TAPS &
DIES. END MILLS, DRILLS, REAMERS, LATHE TOOLS.
MACHINE TOOLS, NEW AND USED EQUIPMENT.

ALL PRICES INC. VAT 9" = 4" SAE FOR FREE CATALOGUE

COMPASS HOUSE TOOLS
HIGH STREET, ROTHERFIELD, EAST SUSSEX TNG 3LH
(0B92) 852968 Shop open Tues., Thurs,, Fri. & Sat.

"™ GLR DISTRIBUTORS LTD. EX

BUDGET PACKS OF MATERIALS 15% OFF LIST
PRICE ONE 2 FOOT LENGTH OF EACH SIZE.

i PACKS I
SAVE 15% WITH ONE OR MORE OF OUR BUDGET PACXS, | TWO FOOT LENGTH OF EACH SIZE
POSTAL B PACKING CHARGES 10 Xilos £618

£265 4 Kiom 48 7 Wikces L5156
0nes 5 Kaos £4.45 B Ko £552 10 - 25 Kikes £750

0es & Kilos [ # Kikos 505
BRASS ANGLE
LTS S o
28 Kilos LR.58 T 2 e U Xy OB Kios 0558
15 Kalos £ASE M0 Y, XY 2K 'f i r
25 Kol CATS L ] -J hy ‘lhlwtl'ﬁ‘!

15 Kidon £6.80 COPPER TUSE

) T X0, L 1, 1 A0KRos ERNE W) i e S s 03 Kiios £3.04

S0 o8 EB30 LT e n ' e Q5 Kilos £4.60
WD) da X1, 14 30 Kaios CB.52 STNWSTELWWNMF!‘C
AT e =M 1 YT 7.0 Kilos £330 M) Y Yoo " Viom Yo i e 08 Kilos £7.57
nusnum

D) Mo oo "l Ve s s 1y 2B KROSC1 7R
B1) "4 Y Yo 2’.'_". % 10Kios £243 STAINLESS STEEL HEXAGONS

ﬁmu r. % % 15Kios 508 ENSBAM F/C
o T A 70Kios FONBE 1LY} 118 152, 187, 191 220 04 Kilca s
B Prec. Ga 'L Y, T e e WL (L2) 340 262, 34 D8 Kilea £7.27
715 Kiloa £720  BA HEXAGON BRASS
%N,m . s mns:.- AT 190 270, 248, 262, A0
10 Yse o ' Y 5 Kilos 75¥ios £7.00
" . MEMAGONS STEEL
[ = Tl 5 S A Kilos £8.73 M‘JHS.! 172, 190, 290, MB, 783, 124
sumnss 15 Kitos £2.15
o) % % 1508 £262 DRASS FLATS
oz i '-'._ ’f. 4500 BB TR N A N NG Y 10 Kaas £5.80
BRASS N Y O R 10 Kilos C6.70
B A P o Y e 4 wu.-‘mttu ;N:nfvf N Y 1.5 Kios £31.20
BN e Ve Y T Ve "rl._l_ M}.-' L N 1.0 Kéos £96.06
"0 Kios £1228  INB) U, %, Vi Yo 1 3.0 Kilos ¥8.76
uumwmm
F1) e Yo " Yo 15 Kilos £8.08 1) A W W W e 05 Kiios FEAT
0% Y N .u A0 Kios £9492 P2 LY 1.8 Kilos £11.78
nssumnns PHOSPHOR BRO!
G e Yoo e e e Y e 18 Kilos 2820 I01) ' Y Ve A D4 Kilos £6.37
G %, '.1,.. Yo B T e A0 KO £16.72 102 VS, K Y 1.2 Kilos £98.34

PLEASE NOTE WK 5 LU0 T EE) ASCHE ARE APPRCIINGA TE AND Sa08 00 B0 A0al() FOGETHN [0 USE AL A CARDE
TO POST 0 PR aonas CHARGE Wil B MET AL PACER

SEND FOR OUR 1991 COMPREHENSIVE
CATALOGUE OF MATERIALS AND TOOLING
FREE OF CHARGE

G.L.R. DISTRIBUTORS LTD.
Great Northern Works, Hartham Lane, Hertford SG14 10N

Tal: (0992) 552962 Fax (0992] 551726
Open all week and Saturday moming. Callers walcome.

PRIGES INGL. VAT AT 17',% AND CARRIAGE

LATHES DRILLING MACHINES
EMOO 3PC-5-8- 10 Super 11 POA  FOBCO STAR " £497.50
HOBEYMAT MDES £450.00 FOBCO UNIV ' 45650
PRAZIMAT 200 =500 CI73700  AJAX'L" cap £202.00
MERCER 1340 13°40° GAP BED AJAX ' £287.00
FURLLY EQUMPPED £3055.00 MU-TODLS %% 19300
HARFESON M250 POA  TOOUNG
AUAX BENCH LATHE ... . ... E2W0000 CZ UNIVERSAL METAL BENDER . . £47.00
(Part exch. uged machines usually avatable)  SURFACE TABLE 169" £9150
MILLENG MACHINES AMGLE PLATE ¥ £1380
MANEFCRD RE 240+ BOOmm (Al ground, 1 g P75
POWER FEED TO TARLE £I26900 leger sires &' £19.00
HOBEYMAT £796.00  availabie B £20.40
RISHTON UMGD £2679.00 3" VEE ANGLE BLOCK 4580
ASTFLA MK VI £15300 4" VEE ANGLE BLOCK £58 75
EMCO FR2 E257200 (AN pround Lisges nes Svailabie)
AJALAJVMZL £155600 ULTIMATE VEE BLOCK £5125
MERCER CASH/CARRY MACHINES 3" nglLHAK[RSCUMP A £6n
: 4° TOOLMAKERS CLAMP 672
Eﬁ‘l'l;‘;:".::;“ L 5* TOOLMAKERS CLAMP 2815
MERCER FV 1207 ALL GEARED 50 peo " CLAMPING SET £49.90
BENCHMILL IMT 38 pew t" TEE NUT BET £29.77
TABLE 150mm» 630mm cinzg | 50 pee’l’ CLAMPING SET £52.90
MERCER BENCH LATHE FSA50AN k| ] pe 11.' LWWNG SET bl ]
500450 3 JAWSTEADIES | C1p2.00 | (Lae selection of Riotary Tables
STAND FOR FSASOAN 150,00 Dividing Heads, Chuck Vices, etc)
(SN CHUCK FOR F5450aN  r9e00 | MIETAL SAWS
MERCER 7" c30. HORIZIVERT NU-TOOLS HORI/VERT BANDSAW = £216.60
BANCSAW £763150 AJAX HORZIVERT BANDOAW 7~ £933.00
CONVERTERS 1ph - Jph PO&
VISA ACCESS SENO FOR FREE LIST & LEAFLETS

MERCER SKILLED CRAFTS LTD

Showroom;
Springfield Works, Moorside, Cleckheaton BD19 6T
Telephone: (0274) 872861 & 874586 Fax: (0274) 861300

COME AND SEE QUR NEW AND USED STOCKS
PERMANENT EXHIBITION OF TOOLS & TOOLING
FLUENT ENGINEERING SPOKEN HERE

Back numbers of Model
Engineers’ Workshop cos!
cover price plus 60p postoge
and packing from Madel
Engineers Workshop Bock
MNuymbers, Select Subscriptions,
5 River Pork Esiate, Billet Lane,
Berkhamsied, Herfs, HP4 THL
Cheques should be mode
payable o Argus Speciolist
Publications,

Back issues arve available for the
pm#imu twelve months only. As
some issues are in very short
supply, you should check mnmbn'nhh' on
0442 876661 0 as to avoid disappointment.

ORDER YOUR COPY NOW
WHILE STOCKS LAST!




ike ‘Bluey’, | too felt the need for a

| balt sander and for quite a while

S various half formulated ideas for
building one floated around in my head
without anything definite materialising. At
one stage, about two years ago, | actually
rushad out and bought a sanding beit and
a start was made on some rollers.

Enthusiasm waned, howsver, and the
idea (along with the belt) lay fallow until the
advent of Bluey's article in the Winter 1990/
9 issue.

Upoen reading this excellent anticle, an
immaediate start was made. There wera
some changes, of course, The only suitable
piece of RH.S. (Rolled Hollow Section) that |
had to hand measured 2in, X 1lin. *lin
thick. Some quick calculations revealed that :
this material would just accommodate the ‘
2in. wide belt, but this meant that the rollar — -~
diameter had to be held to tin, and length The complete sander, as yet unpainted.
of the body increased slightly to

compensate, The bearing housings were

made from 2in, ¥ 2in. pleces of mild steel

fin. thick. The rest of the body followed A lMP L BE
closely along Bluay's lines, Tha only other

significant change was in the belt
tensioners. | machined these in one piece ; . ] 3
from half inch across flats hexagon steel ]
The drive systam was, in common with
& lot of good ideas, discovered by accident.
Although | have several ex-appliance
mwotors lurking in the workshop, none
recommended itself for the job in hand.
Making and fitting of the rear frame was
deferred urntil | could settle on a suitable

it At Uil fioirt | bcidec 1056t Ut the From correspondence received, it would seem that many readers

Body and run & test 1o check the tracking of ~ Nave made or are making the sander described by ‘Bluey’ in the
the belt and so forth, Winter 1990/91 issue. Most tools can be made from available

_ Gripping the body of the sander in the materials and altered to suit the constructor; in this article Terry
vice, | secured the pulley spigot of the drive | ane from Australia gives brief details of how he made such a

shaft in the chuck of my Jin. portable drill (a . . .
500w Bosch), and applied the power. A feww ~ Machine using rolled hollow section material

minutes fiddling had the belt tracking nicely

and | stood back to have a wall-camad
gloat.

The sight of the still-auached drill
hanging off the drive gave rise to
ingpiration, Why not use the dnll as a drive
unit? Why not indeed! The Bosch, although
hardworked in its youth, sees little service
now, most of my workshop drilling is
carmed out using either the bench drill or a
littles cordiess Black & Decker with a Jin.
chuck that is worth its weight in diamands

A few quick tests indicatad that the
Bosch would deliver plenty of power and,
an added bonus, would give the choice of
two speeds: 1,000 and 3,500 rpm. A simple
bracket to carry the drill was soon made
from a piece of 2in. X .in. flat mild steel,
with the dnll clamp made from an oddment
of industrial mylon. This was screwed to the
underside of the bearing housings using
four M4 screws. An equally simple “labile’
was folded up from Jin. mild stasl and
screwed to the sides of the body, straddling
the belt

No provision has been made for
mounting the sander. | have found that
gripping it in the vice Is quite satisfactory
as it can be mounted horizontally, vertically
or at any comvenient angle in batwesan. The
drill can be attached or taken off in a matter
of seconds and the whole thing packs away
neatly in a drawer

There is a down side (isn't there always)

- . Both the drill bracket and the table have (o
Sander can be used horizontally, vertically or at any convenient angle in between be remaoved in order to change belts
(top left). Top right, close-up of tensioner detail. Above left, underside view; note Howaever, as this only involves the remaval
the simplicity of the bracket. Above right, the modified drive and table are of eight easily reached screws, it
evident in this shot. Unit uses a standard Bosch 500 portable drill, shouldn’t cause anyone too much pain. °
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TURNING A MORSE

Unless suitable equipment is
available, getting the exact
set-over of a top slide for
taper turning is largely a
matter of trial and error. In
this article a novel idea by
Harold Hall could solve many
of the problems associated
with taper turning

aving required, on a number of
occasions, to turn a Morse taper

4 & when making items of workshop
equipment and found the task of trial and
error to set the top slide rather laborious |
decided to consider the possibility of other
ways of arriving at a satisfactory result.

Problems involved

The problem for the small workshop is
the lack of facilities for measuring angles to
a very high degree of accuracy or,
alternatively, diameters at precise points
along the length of the taper. It was with
the last factor in mind that | was prompted
to consider the method now suggested.

The basis of the idea is the ability to
measure the difference in two diameters at
a precise distance apart and from these
dimensions, determine the taper. The first
requirement is to make a turned part as per
Figure 1. Making the part from i in. dia.
would be suitable, but as will be seen as
the method is explained, the only
important dimension is that shown as “A.

In view of the difficulty of measuring
dimension "A, those shown as ‘B’ and 'C’
can be measured with a micrometer and
dimension “A arrived at by subtracting ‘'C’
from ‘B’. The top slide can now be set to
the approximate angle and the two
diameters turned with a continuous
movement of the top slide only as in
Figure 2. Diameters ‘X' and “Y’ can now be
measured and the difference calculated.
The top slide can be adjusted and further
cuts taken, until the difference as indicated
in the table is achieved.

A variation of this method would be to
turn the two diameters (using the saddle
and not the top slide) as in Figure 3 with
the required difference. This can be used
initially to set the top slide by sight and
then by taking small cuts, making
adjustments to top slide as required,
aiming to achieve an equal flat on each test
diameter as shown in Figure 4.

With a flat of 10 thousandths of an inch
or less, an error of a few thousandths of an

Colour picture shows the turning of
the two ridges on the mandrel.
These will later be used as gauges
as explained in the text.
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TAPER

inch should be detectable and may be
sufficiently accurate (see later paragraph
about accuracy). Otherwise, the part can
continue to be turned and checked as per
Figure 2 and method already described
above.

Dimension ‘A has deliberately been
chosen at what would appear an
unnecessarily complex value rather than
say, 1.000 in. or 0.750 in. This has been done
to ensure the difference in diameters works
out to an exact number of thousandths of
an inch (0.040 in.) as, due to the shallow
taper, an error in the difference is much
more significant than an error in the
distance ‘A. It is worth noting that, typically,
an error of 0.0001 in. in the difference
dimension would give a similar angular
error to a 2 thou, error in dimension ‘A,

As it will be difficult to achieve
dimension ‘A’ and the difference dimension
without any error and whilst | have not
done any comparative tests, my considered
opinion is that it would be better for any
error present to be such that the larger end
was oversize relative to the smaller end,
ensuring that the outer end has the tightest
fit.

If a2 in.or 3 in. micrometer is available,
then the testpiece could be made with the
difference and dimension ‘A’ both
multiplied by two or three thus making any
errors less significant.

One other point to note is that the taper
is dependent on tool height. It is therefore
preferable to use the same tool and height
setting for producing both the initial
testpiece and final taper. In this respect, a
well sharpened bulinose tool will ]
produce an excellent surface finish. l@

MOREE'\{. TABER PER LRI e
N p R O DIA L e N
i 0.59858" 0.8019"
2 059941 0.8008"
3 0.60235" 0.7969"
5 0.62326" 0.7701"
5 0.63151" 0.7601"
3 0.62565" 0.7672"

Eim

ISP X

A

— -

END FOR MOUNTING IN CHUCK

FIG.1.

S i
ez | [Dm,"r'

DIA.’X"

l

FIG.2.

FIG.3
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Using taps and dies may not be as easy as it looks. This article
offers a few hints on the subject for the benefit of beginners and
gives details of some equipment that can be used to improve
thread making. As with most aspects of model engineering, care
and patience is essential and far better results will always be

achieved where a job has been thought through carefully. Never

rush!

cut threads, whether external or

internal, is with taps and dies. We
must clarify this a little, however, as large
diameter threads, be they external or
internal, cannot easily be cut in this way
and really need to be machine cut first. It is
not intended that we should think about
screw cutting by machine in this article. A
lot of advice on the subject has been given
already in various articles and no doubt in

THRE

the future the subject will be dealt with at
length.

Some readers will probably be asking
themselves why bother with telling people
how to use taps and dies, it is easy. That is
as may be but, in fact, the beginner may
run into difficulties when trying to do so.
Whilst we are hoping to pass on some tips
about making threads it is not intended to
go into threads themselves in any great
detail. There are so many that books have
been written on the subject. A little
knowledge of threads will help, however,
when cutting them as it gives an
understanding of what one is doing.

Thread forms

The term ‘thread forms’ basically means
the thread angle and pitch. We will take it a
little further, however, while still not going
too deeply into the subject. The first
measurement we need to know is the
outside diameter of the thread. This is, on
the whole, not too difficult - as a rule as it is
a straightforward number. If we use a
10mm thread, then the outside diameter is
10mm. If we use a fin. thread then the
outside diameter is jin. This rule applies to
the vast majority, but not all. For example,
the BA or British Association threads (to
give it its full name) is numbered from 0-25,
each number representing a different
outside diameter. The thread was originally
based on a metric form and the outside
diameters are a series of very odd figures
indeed.

British Standard Pipe too is one for
which we do not get a regular outside
diameter. The thread size is given according
to the pipe to be fitted - most odd
arrangement really as what sounds like a
very small thread can, in fact, be very large.
However, it has worked for years and is still
in use, so we must live with it. An American
thread known as the Unified is another
oddball in which, whilst some of the
diameters are regular sizes, some of the
small ones are numbered. It is necessary
therefore when dealing with these threads
to know the diameters in order to deal with
them properly.

B roadly speaking, the easiest way to
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A useful tip to ensure
that threads are kept
vertical — and therefore
straight - involves
putting the work in the
chuck and resting the
die on the drilling
machine table. This
way, all should be at
exactly ninety degrees.

ADING FOR

The core

The core of the thread is the smallest
diameter and generally need not concern
us too much when using taps and dies. It is
an essential dimension for screwcutting on
the lathe, and also for work with taps.
Fortunately, our various tapping charts will
give a tapping-sized drill which takes into
account the core diameter. It is only if one
does not know the size of drill that the core
might be needed in order to work out the
drilling size for the hole.

Hlustration shows a tap designed for machine use.

The pitch

Before metrication reached our shores
screws were usually described as so many
threads per inch. This means just what it
says - for each inch of length there are so

7
7

EFFECT OF TAP NOT

USED AT 90 deg. ©

many complete turns of the thread. When it
came to metric threads it was hardly
possible to say how many threads per
millimetre as many would not have had
even one thread to that length, The
distance covered by the length of a
complete turn of the thread is used instead
and is called the pitch. The term has, in
many cases, drifted into use for Imperial
and American threads as well and so
sometimes we will find the threads per inch
(T.P1) called the “pitch.

Thread angle

Threads are generally angled in order to
make them fit easily on the nut. Sometimes
we find square threads and other odd
shapes but these are not usually used for
fastenings, more for drive mechanisms.
Threads used for fastening will almost
invariably have an angle which will vary
according to the type of thread and again,
as far as the use of taps and dies is
concerned, is of little interest, It is essential
knowledge of course when cutting a thread
by machine.

Taps

To tap a hole it must first be drilled to
the correct size. Various charts will give
this. It is then tapped using the tap in a tap
wrench. In order to get a good start, a taper
tap is used first of all. This, as the name
implies, is a tap with a taper on it which
makes entry to the hole easy. The tap
should be lubricated with a good tapping
compound and used with a tap wrench.
There are several versions of these which

Model Engineers’ Workshop



Three types of tap; taper (top), second (centre) and plug tap (bottom).

CROSS BARS 1;"LONG x 3/16"DIA.
SCREW OR SILVER SOLDER TO BODY

BODY 3/8"DIA.

TUBE HELD IN
CHUCK.

HOLE EXAET

FIT TO TAP
SHANK.

HOLDER FOR USING TAPS IN

DRILLING MACHINE. SEPARATE

HOLDER REQUIRED FOR EACH

TAP SHANK SIZE. CAN ALSO BE
© USED IN TAILSTOCK CHUCK.

HOLDER ROTATES
IN TUBE.

This tap wrench has worn round where there should be a ‘V'; using it could lead to

tap breakages.

A typical tap wrench; the square on the tap fits into the 'V".
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can be bought, but they are easy to make
at home and well worth the effort as it then
becomes possible to have a range of sizes
to suit different taps. This puts less strain
on the tap than using an oversized wrench.

Tapping

The tap should never be twisted more
than half a turn at a time, and it should then
be pulled back a little. This releases any
build-up of swarf that might have occurred.
If the tap is wound in continuously there is
every chance the swarf will cause it to bind
and possibly break. When the taper tap has
been used to its full depth, a plug or
bottoming tap can be used to get a good
even thread through the length of the hole.
There are, in fact, three grades of tap, viz.
taper, second and bottoming, and to be
correct all three should be used. This
involves time and expense and the two will
do most work quite well. The plug tap must
be used in the same way as the taper.

Problems

So far so good, but things can go
wrong. One big problem is to keep the tap
at ninety degrees to the hole. It may sound
ridiculous but a tap can enter the hole at
quite an acute angle, which means the
screw will follow at that angle if indeed the
thread ever gets completed. It is far more
likely that the tap will break first. Angling
must then be avoided at all costs but this is
not as easy as it may sound. One way is to
keep checking the tap with a square but it
is quite obvious that a normal try square
will not fit easily up alongside a 2mm or
say an 8 BA tap. Here small pieces of bar
stock with known ninety degree angles
should be used for checking. Larger taps
may possibly be checked against a try
square.

Ideally, taps should be used in a device
known as a 'staking tool’. This is
guaranteed to keep the threads square but
to many it is just an extra piece of
equipment to fill the workshop. The drilling
machine can be used as a staking tool with
a little bit of adaptation.

Dies

Much of what has been written about
taps also applies to dies. They should be
used in the same way, and again care must
be taken to ensure that they run at a true
ninety degrees to the work. Checking with
squares as described for taps is perfectly
possible. Another method is to put the
work in the chuck of the drilling machine
and lay the dieholder on the table. Rotate
the machine by hand, relieving the thread
every half turn or so and thus letting the
machine keep the thread square.

Die adjustment

British dies have a slot in them with a
recess each side of it; screws in the
dieholder grip in these to secure the die in
place. If the screw which fits the slot is
tightened hard first of all, followed by the
other two, the die will cut at its maximum
size and will, in all probability, not get to the
full thread depth. If the centre screw is not
tightened but the other two are screwed in
hard, the die will cut the thread undersize
(it will actually reduce the diameter of the
material). The idea has both advantages
and disadvantages. Leaving the screw in
the centre undone for the first cut, and
slowly tightening it on successive cuts, will
allow the thread to be made to the correct



depth in easy stages. Getting the thread
exactly right can, howeaver, be a little
difficult and requires a great deal of care.
Dies made on the continent and many from
the USA do not have the slot and are
designod to make the thread as a single

cut. This again has both advantages and
disadvantages: the thread will certainly be

the correct size, but it may also be difficult
10 cut a thread on larger-diameatar material.

Purchasing taps and dies

When possible, only the best quality

taps and dies should be used. Good quality
ones are quite expenaive and it may be that
the number of threads 10 be made will not

justify the purchase of an expensive tool or
tools. Carbon steel threading tools (which is

SIMPLE HOMEMADE DIE STOCK
FOR {I" DIES. FROM MILD STEEL

what the cheaper ones are) do not have a

very long life and therefore any taps or dies
that are going to be used frequently are
worth the extra maney to purchase in high
speed steel,

Worn taps and dies will tear the metal
rather than cut good clean threads and
their use should be avoided. Taps can be
sharpenad with very thin grinding wheels
but it is not a job for the beginner. It is
essential therefore that they be well looked
after to prevent blunting unnacessarily. Do
not keep them in tins or boxes where they
can rub against each other and wear the
edges off. If you must keep them in this
way, wrap them in paper or cloth to prevent
damage.

Remember, care with threading will
always pay off. Use plenty of cutting

compound and look after the tools.
And keep those threads straight!

Two types of die, one typically British, the other continental; note lack of slot on
continental die on left.
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From correspondence we
received it would seem that

visits to workshops are quite

popular features. This article

offers something a little

different as it is a photographic iy e : e =
record by Tony Meek of the '

complete construction of his

new workshop
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1 Wieh wite for the new work decided upon, the
ares was sxcavated to a depth of abowt ten inches
and bosrds put round the adge ta hold tha base
muaterysl The sod was rammed down hard

2. Mardcore was put into the area. and ot this paint it
was decided 1o make a cdecent path ay well so the
roune was excavated far that too. Cancrete was
Powed in and levelled, and then a sheet of plastic
laiet owwy 11, 10 provent damp frow rising.
concrete mix was poured on top and hevelied The
path receiwed tie same trestment except for the
plaptic showting

3 The frame was made up in sections. Jodits were
cut on the snilling machine (o easure deduracy and
everyt hing was serewed' and glusd togetfees The
frames were thn Bolted fogethiy

4 With the frames assembled, the rool triessas were
added

5. The outer shin was 1o be fompued and grooved
timber. This wad scrawed in place one board at a
time. care being token 1o line everything up
sccuraraly

[ 3 Amermmmmwmtm
eladding was bemg adred

T An axternal widw ihpwing the nest assembly of the
outer cladohing fo thrs poirt

8 A view from abpwe showing clearty the roof
trusses

8. The outer timbors, wihen completed, weve treated

te prevert ret inside 20 oul. The workehop wat kept
dry af fhis stage with s plasfic shoeet
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high-quality models, had his

workshop in the garage. Garages, of
course are fine; thera is invariably quite a
bit of room and the dirt created does not
matter 100 much. But there aro also
disadvantages. Firstly, they are generally
dark places with little natural light and,
sacondly, they are usually inclined to be
damp, particularly if shared with thi family
car. In Tony’s cass,; the workshop was not
sharad with the car which had 1o stand
outside all the year because of the
workshop!

Daciding that there was a nead 10
improve the sitiation he decidad that he
would build 8 workshop in the garden and
set sbout looking at profabricated wooden
buildings. Unable to find a suitable
structure, and having given the matter a
great deal of thought, he decided that it
was as wall 1o start from scratch., That way
he could hawve the strength of construction
he wanted, the window and door positions
a8 required and would also save monay.

The photographs show the project as it
was carried through. Individual features
that were particdlarly wanted were: The
door at one side of an end, which allows
more wall space at that end than the mare
usual design of a door in the centre;
Windows at the correct helght for the

F or many years Tony Meek, a builder of

bench and in the exact position required;
Full insulation, and good electrical wiring.
Inside the workshop gives an air of
space in spite of its modest size; il s warm
and cosy and comfortable to work in. All
equipment is easily 1o hand. ond of
particular interest are the sloping shelves
which enable 100ls, etc, to be easily got at
without the clutter associated with the
normal shelf. The inclusion of an old but
good-guality stereo system allows relaxing

music to be played whilst warking on 0

the latest project!

0. The reof wae laial o a8 sapava e plyswood! pails
and then conted with thrae lryert of falt, plusd down
Radved endd sections to assist the low of water firom
the ricel were made by porting battens slong the
edfiges and Faiting over

11 The windows and door were the last parts 1o be
fitted Theasw weore rmade off-wite ard fitterd o5 2 unit

12 Flectric wiring was the next tash and the frame
Wit sl aa the scpport For this, all wives being
takan Lo & CONSUNMEY Wl wills am Barthy g
The internal recedses were than NEted with one inch
thick palysryrens sheeoting for inawlation and warmth

The shreeting can he seen here ot the haight of 4
Rirsple atsor

13 The infernel insiristion is complered. This will
thaen B over laped with inslagion board parmted
white ro reflect the lght.

. With the workshop complete, storage anits are

I our Tony prelfers to wie slopiag shehes aiwrever
passibie 85 thasd mako it easier Lo see what i ow the
sharil amd alsa provent dirt eettiing. Because of the
insutation Board internal walls, used 1o give warmth,
toois ane hung o hoks an 3 phyvwood pamel

QUICK TIP

Hacksawing by hand can be hard work. It
can be made easier by applying cutting oil
to the blade and by making, say, ten
strokes with the saw at an angle of twenty
degrees and then ten at thirty degrees
Both angles are approximate, of course,
This has the effect that the saw is
constantly cutting on a smaller area than
when it is maintained in the
position thoughout

same

15 Serewddeivers, ofe, ave put on a sloping shell with
suitable hotes drillesd to aceept them Again there in
"o trap for dirt and it is @ssy 1o see the toals. The
nmall bowds are waed 10 Moid parts for the wark under
construction, their shape making it eanidr 1o reltrieve
the parts Pormanent storege i1 in plastic boxes and
tabacen tins an photograph aumber fd

W The milling machine is sof ot an amghe to the
cormes ho allew mare roam Plenty of storage spece i
pdviitad lnder the beach and a ahell bimmediately
under the roof aniures mavimum use of SEace.

12 Vet anotiver shell. this are i fitted over
and ro the right of the lathe. Holes take care of
variges sccessories. The tin on the right contains

utltug ol weileh i with pipettes which are
hanppd i bcallpw Uy e tin. The lathe Jiseld Is showm on
the front cover of this issue

1R The home-rmade drilling machine i kept om a
separate banch Swarl from the machine is the very
dvil i 8 wovkabop aod tends 1o svimef itsedl rocand
verything. Keeping the machme sepmate makes the
swvast pasier 1o doal witk
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Get to the point . .. with an
Automatic Centre Punch & A Transfer Centre Punch

|The AUTOMATIC CENTRE PUNCH s
4nothing new, Ted Jolliffe has had and used
one for many years. However, this latest
model which has been his pleasuretotryis
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 is then pushed up to the work and
struck with a hammer, giving a positive
centre dot, which only needs enlarging ready

for drilling.
Both teols are of high quality and are British made. The Readers” Service
Dept have worked out o wery special deal for your on thase two items

Price of the AUTOMATIC PUNCH alone is £9.49
Price of the TRANSFER PUNCH is £8.10
Buy the two together and save money, the combined price is £16.60 inc. p&p and VAT

Telephone orders... just callus on 0442 66551 (24 HRS)

Counon to: Moﬂel Englmars’ Workshop Raaders Offers, Argus House, Boundary Way, Hemel Hempstead, Herts HP2 78T

COUPON
Plaase supply AUTOCP /ROME/38 @ £925 Name
Plaase supply TRANSFERC P /JROME/39 @ £7 92 Address
Plesse supply ; BOTH ROME/ /40 @ £16.20
| enclose cheque/P 0. for £ payable to ASF or deba my
Access/Visa : Post Code

Pisase aliow 28 days for delivery LLK. only (Oversens upon request)
: 5 Mode! E ' Workshop Ansdes Dffed, Argus House,
Signature Expiry Date s n_:.‘?n""‘" ,Htﬂm? s o, Argus House, Boundary Way
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KNURLING

hmu are two main reasons for

csm,-mg out knurling operations. The

first is to enable one 10 get & good
grip on the tool or other artefact that the
process is carried out on, the second is to
enhance the appearance of such an object.
There is no doubt that the process works
well, and with proper equipment is very
easy.

Good and bad knuris

A great deal of discussion takes place
from time to time as to what is a good
knurl. Certainly, in the practical side of
technical examinations, examiners study
the knurling carried out by stucens at
great length. What is it they am looking for?
That is something of an interesting
question as, to a large extent, it is a case of
besuty being in the eye of the beholder. It is
very hard to say exactly what a good knurl
Is. It should be deep enough in the metal so
that the outer edges are not flat. The
pattern should ba clear and precise.

Equally, it is possible to produce knurls
that are rather too deep. If the pattern is
raised to the point where the edges are
sharp, then whilst the knurl may look very
good, when used it will cause pain or injury
to the hand that is in contact with it. We
must look for a good compromise but, as
far as the model engineer's workshop is
concerned, if the operator is satisfied
personally with his or her efforts and feels
no better could have been achieved, then

that is a good knurl!

Here’s a departure from our
more normal practice, in this
case with a combination of
several articles by various
authors which it is hoped will
ﬂl\".' readers a chance to make a

nurling tool of their choice.
Each of tool has its own
particular advantage, there
probably being no such thing as
the perfect tool...

The knurling process

The process involves pushing hardened
wheels into the work and raising the metal
to the pattern. Because of this it has been
known for apprentices, who should have
made work a press fit, to knurl the pan that
i% 100 small a diameter and so raise the
metal by sufficient to obtain the fit. Not a
practice to be recommended but it certainky
does happen. This pushing the knurling
wheal in requires a considerable amount of
pressure which can be detrimental 1o the
bearings of the lathe. Not so bad on a big
industrial machine, but on the lighter
machines used in the model engineer's
workshop, the process could ruin the
machine. It is therefore as well to use tools
that do not apply 100 much pressure on the
beanngs and one such ool was described
in the first issue of MEW,

With a few exceptions, the best types of

tool work on a caliper basis, tightening on
to the work rather than being rammed
home and, on the whole, it is this type that
we are dealing with in this issue. Thay
require at least two wheels and 10 operate
tham tha whaals should ba tightaned on
the work which, if possible, should initially
be rotated by hand. Again, this is getting
away from the normal commercial practice,
but it gives the operator the chance to see
what s going on. Once he or she is certain
that the whesls are both rotating freely and
are centrally placed on the work the
adjusting screw can be tightened and the
machine started up ot a slow speed. The
wheels can be traversed along the work
very slowly in order to get the length of
knurl required. Do not attempt to get the
knurl full depth at the first go, unless a very
light pair of wheels is in use. (Heavy
knurling requires more pressure than does
light knurling). After the work has been
traversed, tighten the adjuster and make a

A pair of knurling wheels of diagonal
pattern; used as a pair, they will
produce a diamond marking.

TAILSTOCK KNURLING TOOL

e
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Far left: a somewhat
unusual diamaond
pattern knurling
wheel.

Left centre: an
example of good
quality knurling;
note the clear cut
diamonds.

Near laft: an
example of knurling
that went wrong, &
double pattern can
be seen where the
tool did not relocate
in the grooves.

very reliable for langthening the knurled
gaction as witness marks are liable to be
left. The only thing to do is to tighten a little
at a time and run backwards and forwards
on the work slowly, With a great deal of
care it may be possible to carry out the
lengthening process.

A nice finish can be obtained with a
knurl if the metal is just relieved at each
end. This smartens up the edges, which
can be rather ragged if the pattern alone is
left. This principle can also be followed I it
is found that a knurl neads lengthening and
it is not possible to lose the witness marks.
Small grooves to break the pattern into
sections can look very smart and will not
prevent a good grip being obtained either,

Knurling from the tailstock

One problem with knurling is the fact
that usually the tool is set in the toolpost.
This means remowving cutting tools, or
losing their setting in most cases, To avoid
this and to prevent strain it is possible to
knurl from the tailstock and the design
shown here enables this to be done. As
always there are some disadvantages. It is
naot, for example, possible to obtain any
great length of knurl because of the holding
taper, unless there is a considerable
averhang. The tool about to be described
falls into this category sid can only be
used for short lengths. The drawings and
photographs differ. The reason for this is
that the teol was made Lo fit a lathe turret
rather than the tailstock. The drawings
allow slightly larger work to be dealt with.
Asg always, readers can adjust
measurements to suit themselves. Another

1BOD"I’ 1 off MILD STEEL - 2
" OR 12mm PLATE 1 H .
l.{'i =z (& 7mm)
S| & . /" l
2 o r"""l '
‘!].' =\ ‘ T [20mm) .
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¥ O —
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second pass and so on until the required
depth is reached. The use of a good cutting
oil helps, and remember that pressure /4 (6mm)THRO.
means heat, This is a pressure operation - 1/L"(6m) TH.RD \. E
and so considerable heat will be generated. E \ CUT SLOT FOR N -
If after the wheels are removed it is < \ SERE&DRWER \, 1)
found that the pattern is not deep enough, 5 - ) N
they can be raset, although this should be g E @ 2,
avoided if at all possible as the best knurls - | U
come from work where the wheals have [ L
remained in contact all the time. Diamond s 5 L] aree 174 t6mm) |
patterns are made using two wheels which 12 Smm) IF T |
are right and left-handed. Straight knurling g IO“ﬁr | /2"12mm) |
can be done with one wheel, as indead can : L ey
diamond work. However, even with straight 01mm LENGTH TO SUIT WHEEL 3/32"(2 S5mm)
knurling, it is as well 1o use a caliper type
tool with & pair of wheels. To reset the WHEEL PIN, 2 off SILVER PIVOT PIN 2 off

knurl, apply the wheels with very light
prassure 1o the work and they will fall back
into the original pattern, Whilst this will

STEEL HARDEN & TEMPER (STRAW)

SILVER STEEL
©

work for making a pattern deeper, it is not
a8
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inevitable difficulty with this type of tool is
the fact that the arms swing in an arc and
50 only line up on the work over a shor
range of diameters. Even so, it is an ideal
tool where one wishes to make a number
of components and the toolpost is requirad
to hold turning tools, it not being desirable
to remove the setting in order to knurl the
work.

The taper

The taper speaks for itself. Obviously it
must fit the lathe, but the section that fits
the tool can be varied according to the
work required and perhaps the diameter of
metal available. Those who are not happy
at turning tapers can buy blank arbors
which can be used, Short tapers are not at
all difficult. If the lathe does not have a
taper, then a parallel shank could be made
to fit a drill chuck.

The body

This is made from a piece of mild steal
bar stock, and is quite hefty in order 1o give
good support. It should be marked out to
take the arms and for the hole which the
taper will fit in. The two smali holes can be
drilled and tapped first, and then the plece
mounted in the four-jaw chuck and bored
to size for the 1aper. Afterwards it is
rounded off for the sake of appearance,

The arms

These are made from mild steel bar and
can be marked out individually. They
should be drilled first and then the two
siots cut, When this has been done these
too can be shaped.

The pins

Four pins are required, two of which are
for holding the bars 1o the body. These can
be of mild steel and they should lock up in
the threads in tha body in such a way that
the arms will pivot without any end play.
The other two pins, for the knurling wheels
must be made of silver steel. They must be
hardened and should be tempered to blue-
they must not under any circumstances be
left soft.

Adjuster
This is also of mild steel. The arm itself

Two views of the tailstock knurling tool
designed and made for MEW by Stan
Bray. Actually, this one was designed for
lathe turret use; the drawings show a
tailstock alternative.

will hardly need any explanation but the
rounded ends are important as they allow
the movement of the arms as the adjuster
is altered, Finally, s spring is fitted 1o push
the arms apart as the screw is unwound.

It has already been pointed out that
knurling tools come in a considerable
variety and so that this article includes two
other good designs by Don Unwin, one
being a hand knurler of particularty useful
design. We are also including a design by
Allan Mackintosh. A man with long
axparience, Allan has given a great deal of
thought to the matter. In spite of the fact
that under normal circumstances a tool of
the non-caliper type applies a lot of
pressure to the lathe bearings, Allan's
design is of this type but manufactured in
such a way to prevent too much pressure
baing applied.

Stan Bray

MICEL ENGINEERS
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SUBSCRIPTION RATE £15.00

POST FREE TO UK ADDRESSES
“ex 210 (office hours)

Low Melt Metal/Silicone Rubber

Silicone Rubber 11b pack: RTV-11 £13.63, RTV-31 £1418
Silicone Rubber Booklet £1.55
Standard Mifliput: 40z £2 67, 5= 40z £10.34, 10~ 40z £18.98
Low Melt Metal No. 3: 260g £3.31, Tkg £8.81, bkg £28.46
Please ask for other metals and quantities.
CENTRICAST LTD C50 Machine £400.26
Ladle for Melting All
HAND-CASTING STARTER KIT £31.01
XL Soft Soldering for White Metals
(no fear of melting castings)
KIT: instruction sheet, controlled soldering iron,
Modelmakers’ Flux and XL Solder £33.05
(Kit with safety Stand for Iron £40.69)
1kg Latex with Thickener £10.36
Vinamold Hot Melt Rubber Booklet £1.55
Polyester Resin Technical Booklet £2.05
MOD-ROC Plaster Bandage 6.5kg £18.37
prices incl. pp & VAT, but subject to change

£329

WE ALSO STOCK:

Maestro Colours, Polyester Resins & Metal Fillers,
Swann-Morton Scalpels, Gold Leaf, Plasters,
Modelling Tools, Clay, Waxes,
Woodcarving & Stonecarving tools

SEND 75p IN STAMPS FOR CATALOGUE
70 High Street, Theale, Reading, Berks. RG7 SAR

Tel: 0734 302775 _—

London Shop: 27 Warren Street, London W1
Alee Tiranti Ltd
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A ‘UNIVERSAL’
KNURLING TOOL

uring the last war when | was a

young man in charge of the machine

shop of a scientific instrument-
making factory we had to produce

thousands of knurled knobs of many types
and sizes on capstan and turret lathes,
What is more, the resident Ministry of
Supply inspector was a stickler for good
quality knurls, bath diamond and straight,
which he used 10 examine with an
lass!

We could not tolerate producing scrap
s0 had to find a reliable method whereby
the unskilled operators we had could make

good knurls without any fuss, My guide at
the time was a book which | had obtained
from Alfred Herbert Ltd. called Turret Lathe
Work and in it were described two devices
suitable for capstan or turret lathe use.

Wa were unable to obtain any quickly, so
| had one of the 'Universal’ type made in
the toolroom (I also looked after that
departmant so it was easy to organisel).
The big advantage of the tool is that the

Right: Fig. 3. Three
wheel left-hand
knurl. Far right:
Fig. 4. Knurling &
component which
cannot be rotated.

Far left: ‘Universal’
knurling tool Fig. 1.
Shown here
mouinted in the
tailstock. Left: Fig. 2,
same tool this time
mounted on the top-
slide.
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FIG 6 DRAWING OF HANDHELD
3 WHEEL TURNING TOOL

wheels are straighteut and by adjusting the
angles of the two wheels, knurls of any
diamond angle or straight can be produced
with ease. This device produced
consistantly good quality knurls, running
the machine at about half the normal
turning speead for the material and keeping
the work well lubricated.

These tools were 8o successful that we
made several more, producing many
thousands of knurls during the war years
and in the following peacetime production.

Later on in the war period | made some
batches of small tools in my father's home
warkshop, selling ther and giving the
maonay to the company feod parcel fund for
employeas on active service, One of the
tools | made was an automatic centre
punch fike the Starrett pattern, making a
batch of about a dozen. The body, cap and
punch end, each a mild steel component,
all require knurling, so | made a similar tool,
th& Herbert "Universal” design with a No.1
Morse taper shank o fit the tailstock of
Dad's ‘Relmac’ lathe. As the wheels are
straightout they were easily made of tool
steel on the Iathe using a milling spindie
and a change wheel as a means of dividing.
Incidentally, the corners of the wheels are
left sharp not chamfered. Figure 1 shows
the tool, Unfortunately, when | came 1o
make the punch bady, the fork of my knurl
frame was not long enough so | had to
mount it sideways and boit it 1o an
angleplate clamped to the topsiide. In this

Stan’s neat little tailstock/turret
knurling tool.

August/September 1991




way any length can be knurled, Figure 2
shows the set-up

In the course of their daily work
scientific instrument makers often have to
make their own special knuried surfaces.
The most popular amongst the skilled
chaps was a handheld tool rather like a
three-wheel pipecutter but with skeweut
knuriing wheels instéad of sharp cutting
wheels. The tool was, | believe, made by
Mauser or Lorch in Germany before the
waf, The ease with which they produced
good knurls impressed me so much that |
mada rmy own, shown in Figure 3. Tha

usual way to start is 10 swing the tool
backwards and forwards whilst gradually
tightening it onlo the work, with the lathe
stationary, until a full knurl is reached. The
machine is then started and the tool
pushed sideways by hand. Speed about
half that for normal turmning. | de not usually
apply any lubricant other than oiling the
wheels in their forks. One of the advantages
of this tool is that knurfing can be produced
on a componeant which cannot be rotated in
the |athe as Figure 4 shows.

| still use both tools but as the three-
whael device needs no satting up, it is

available
knurling tools,
these examples
from True-Cut;
the whewls

are coated

much quicker for one-off jobs, The
‘Universal’ type is better when making
saveral parts of the same diamaeter.

| very rarely get poor knurls from either
device but perhaps I'm just lucky!

For the benefit of readers who may like
to make similar tools, | include in Figures 5
and 6 drawings of each type. The fork of
the ‘Universal” knurl can be welded as in
my case or bolted togather. i

The hand knurl is built up of din. and Jin,
bar mild steel sandwiched 1ogether and
riveted,
D. J. Unwin

AN IMPROVED
KNURLING TOOL

inspactor by a very large (and high-tach)

englneering firm which could make
anything, literally, in the engineering line
provided that it was expensive anough -
the result was that about the only
Institution that could afford us was the
Government!

l n the sarly '60s | was amployed as a tool

42

One day, a ‘first piece” was brought 1o
me for inspection and | was struck by the
beautiful knurl on the piece; | was
sufficiently interested to go to the lathe
operator and ask him how it had bean
done. He showed me a knurling tool made
by the 'Quick’ Engineering Co. It is a rather
complex tool and at the present time it
costs in the £200 to £250 range and is thus
beyond the budget of most amateur
machinists. The tool cuts rather than rolls
the knurl into the metal and so exerts much
lesa strain on the lathe than a normal
knurling tool and, in addition, it produces
much clearer knurls.

The ordinary knurling 100l is advanced
straight into the work from the topslide and
is than traversed from side 1o side until the
full knurl is produced; this works well in s
heavy lathe and with a coplous supply of
coalant 1o carry away the swarf, but exerts
a heavy strain on a light lathe such as is
usually found in an amateur workshop. The
caliper type of knurling tool is floating and
50 does not exert strain on the lathe but
again thers is the problem of carrying away
the swarf as this iz likely 1o ba rolled into
the knurl produced, spolling the finish,

The "Quick’ 100l cuts the knurls with the
corner of the knurl wheel and so the

Model Engineers’ Workshop



Reader Allan Mackintosh’s improved knurling tool, described below:

problem of carrying away the swarf is
much easier and, in fact, if a blower is used
while cutting the knurl, this is quite
sufficient to clear swarf and coolant Is not
necessary at all,

Later, | was in charge of a small
instrument shop and (as | did not have to
pay for it!) | ordered a ‘Quick’ tool for the
shop. The tool, as is usual for diamond
knurls, employed two knurl wheels and
closer inspection showed that the tool had
@ micrometer arrangement to set the knurls
at different spacing for different diameters
of work. For the first week I religiously used
this arrangement but then it occured 10 met
10 question the necessity for altering the
space; | sat the ool to a madium spacing

and used it like this for the next two or
three years - the combination and extra
expense of the tool was quite unnecessary |

For a number of yoars | have had a
Marlco caliper type knurling tool in my
home shop and, within its limitations, it has
proved very satisfactory but there remains
the difficulty of clearing away the swarf as
a strong jet of coolant is too messy for me.
It occured to me that it would be possible
to make a simplified form of the “Quick’
tool.

Al first | thought that | could use a
rocking motion to equalize the knurl wheels
such as is found in the ordinary knurling
tool, but | found that the pressure exerted
by the cutting action of the knurls was
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insufficient so | then redesigned the tool so
that | could lock the knurls in a fixed
position - | use the tool in a block toolpost
s0 once properly adjusted, the tool goes
back into the same position.

The drawings, | hope, make the parts of
the tool clear; one point should be noted;
the assembly drawing is from the bottom
of the tool but the direction arrow for the
feed should make its position in the lathe
clear (it might feed satistactorily in the
other direction but | have not tried it - if |
get something to work in a certain manner,
I tend to stick to itl). The following notes
may be of use:

{1) The shank is from jin, XJin. mild steal,
Might be better from {in. square mild stael
as this would give room for a locking dowel
pin in the assembly.

(21 The knurl plate is from 1lin. diametar
mild steal which happened to be on hand),
but 13in, diameter is more likely to be in the
miaker’'s workshop and this would do just
as well provided that the dimensions from
the centre are held and the Lin, dimaension
also held to give clearance to the knurls
(the knurls used, by the way, are Jin,
diameter) The Jin. holes should be a close
rotational fit.

(3) The knurl spindles should be a close
rotational fit and should be hardened and
tempered and the nuts and locknuts should
also be hardened and tempeored.

{4) The knurl washers should be
hardened and tempered snd are needed 1o
give clearance for the knurls.

(5) The plate spindie must give very
positive locking action 1o the plate, hence
the rather massive locknut (No, B). | would
have liked to put in a dowel pin to lock it,
but this was an afterthought and, as made,
there is no room for it

General

| thought that | could get away with the
normal rocking action of a pressure
knurling tool to equalize the knurls - | was
wrong and it did not work. The presenmt
assembly is tricky to set initially; | use it in a
block toolholder which brings the
intersection of the knurls approximately on
centra. To set the tool, | brought the knurls
into contact with the workpiece and locked
them there - | found that the slight give in
the assembly upset the equalizing of the
knurks, 50 | set it a little above centre. After
some trial and error | got it right and it now
cuts evenly and gives very much better
knurks than a normal knurling tool. Once set
properly in a block toolholdar, it goes back
in axactly the same position.

The tool is operated using the power
feed and the operation done In one pass
with a jet of air from my compressor to
ensure swarf clearance. My original
thinking was to use the approximate pitch
of the knurls (these are 1mm) 5o | set the
lathe to 26 threads per inch {too lazy 1o set
up my metric change gears) but this did not
work and made a meass. | then set the lathe
1o fine foed and it worked to perfection -
the knurls feed themselves into the grooves
automatically although they are exerting a
cutting action (don't ask my why, because |
have nat thought this out). Another mistake
in my thinking was that since the knurls do
their work in one pass, they should be fed
in the depth they are cutting (ia. Tmm
0.707sq); not so - they should be fed in
about double this depth and work well

liké this "
Allan Mackintosh o
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Frequently there is a need to
turn radii when making
workshop equipment and this
little tool will deal with the
problem. It can easily be made
from scrap materials

when using a lathe. The easiest way

by far, where a small radius is
required, is to make a form tool and just
run that into the work. For larger areas we
need other methods and it is usual to use a
turning tool in a special form of holder.

It is possible to make radius tools that
will make both inside and outside radii.
These however need some form of slide
arrangement, and whilst no doubt at a later
stage such an item will be described in the
magazine, at the moment it is proposed to
concentrate on a very simple holder that is
easy to make even by a complete novice.

T here are many ways of making radii

Right, the completed tool; simple to
make from stock material.

The base of the tool; ignore the central
hole — it just happened to be in the -
scrap material used!

Requirements

Any simple tool will have to be hand
operated and, providing care is taken, this
is no great problem. As with all turning
operations, the tool must be set at centre
height for the best results. As it is to be
rotated about an axis, the cutting edge or
point too will need to be correctly set to
line up with the centre of that axis. This
means that the tool used will have to be
carefully ground, and it may be desirable to
allow the holder to have some sideways
adjustment for lining up purposes. There is
also a problem with the tool being likely to
catch the chuck as it is moved round and so
the tool will need as much clearance here
as possible. As no slide is to be included,
the adjustment of the tool point or cutting
edge will have to be made by moving the
tool in and out of the holder. This has two
effects. Firstly, there will inevitably be some
lack of rigidity in the tool. Secondly, fine
adjustment will be difficult, The latter we
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can take care of to some degree, the former

is not so easy and once again it must be
stressed that cuts will have to be small to
make up this loss.

The base

The base of the holder consists of a
piece of round mild steel about jin. to jin.
thick and faced on each side. The bar
should be three inches or so in diameter,
depending to some extent on the lathe on

which it will be used. Readers may wonder
why round section is used, surely square or
rectangular would do as well? Rightly so.
Metal of these sections would work but the
round base has two advantages. Firstly, it
provides a good bearing surface with the
minimum overhang of the holder at any
one time. Secondly, it helps provide that all-
important clearance by the chuck.

The base is drilled in three places. One
hole is for the swivel pin, this is
counterbored for the bronze bearing and
tapped to take the pin. The other two holes
are also counterbored, in this case to
accept Allen screws which will be used to

hold the device on the cross slide. These
sink below the surface of the base and
allow the holder to rotate easily. Obviously,
all burrs must be well cleaned off on all
three holes. The base of the tool that
appears in the photographs has, as readers
have no doubt already discovered, another
hole right in the centre. There is no great
mystery about this: looking round for a
suitable piece of scrap material to use, the
only piece to hand had a step in it with a

Completed body minus the cap.

hole through the centre, The step was
simply machined away, but no attempt was.
made to fill the hole as it was in no way
likely to interfere with the operation of the
tool.

The body

Two main parts are required for the
body plus another two pieces to fit on
afterwards. The main parts consist of a
piece of mild steel strip and a piece of
round section. In the case of the tool
shown, these are screwed together but

Model Engineers’ Workshop
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the pilot screw and on the bottom face to
accept the part of the bearing that will
stand proud of the base.

Tool adjuster

The tool adjuster is a strip of mild steel.
Drill it tapping size for the screws which
will hold it to the body and then pass these
holes through to the body in the same way
that the holes were passed through from
the cap. Tap the holes in the body slot, and
open out those in the adjuster to clearance
size and coutersink them. Drill and tap a

© hole in the end and then bend that end up
to ninety degrees. The bush that takes the
L/ 78!
ot -
e T e
R RS ]1/2" FOR scnswx._ﬁ}:..:.:l_*l o ]5,3--

SRIN L

1 : I M i TtTAP 4B.Ax3/8"
they could be brazed if one so wished. L £ 1| FOR ADJUSTER

Originally it was thought that three screws
would be needed to screw the parts
together but two have proved quite
satisfactory. Cap screws were used and
again counterbores allowed the heads to
go below the surface.

With the two parts together, get a small
piece of the same round bar used for the
post and drill six holes in it. Four are shown
as counterbored but this is not entirely
necessary. These four will be used to hold
the cap on the post, the other two to hold
the tool in position, To pass the four screw
holes through to the holder, drill the cap
first of all tapping size for the screws
chosen for the work. Stick the cap to the
body or holder with cyanoacrylic adhesive,
and spot through. A sharp tap will remove
the cap, and the holes can be drilled into
the body and tapped. Those in the cap can
be opened out to clearance size.

The slot for the tool can now be milled.
Note that it needs to be deep enough for
the adjuster to be screwed in, and do not

forget to allow for the height of the tool-
cutting edge that is likely to be used. When
the slot is cut, just make a mark in line with
it on the bar to which the holder is screwed.
In theory this mark, which is exactly in line
with the tool centre, should be used as the
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point for the pivot. However, if we mave it
across just a fraction, we can gain a little
more valuable turning space near the
chuck. When the position is sorted out, the
hole is drilled clearance size for the pivot
and counterbored on the top face to recess

The pivot screw and
bearing photographed
with the handle; shape
of latter is up to the
individual but it must
not be so long that it
imparts too great a
leverage.

adjuster screw is threaded in and then
brazed or silver soldered into position.

The adjusting screw is made from mild
steel and the knob knurled for convenience
of making adjustments. These are done by
releasing the tool and winding the adjuster.
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If it is a case of increasing the

circumference, then the tool must be 38" 254"

pushed up against the adjuster screw each i | 3|
time. Somewhat primitive but better than i T T

the more usual arrangement of simply Vi T'E s

undaing the holding screws and moving i 11

the tool in and out by hand with no form of !

register.

The handle

The handle shape, etc, is really a matter
of personal choice. It must not be too long
as we do not want 1o apply tao much
leverage. It will be seen that it is situated on
one side of the tool; this helps a little with
clearances when the tool swings towards a
chuck, and should ensure that fingers do

PIVOT HOLE TAP. _
174" (/BORE

1/2"DIA.x3/16“Dp.
FIT BRONZE BUSH
1/270.0..1/4™1/D,

FIXING HOLES TO SUIT LATHE
DRILL TO SUIT TEE NUTS AC'BORE
TO CLEAR & RECESS HEADS.

not get damaged. Some readers may wish FMTLING.
to set the handle st an angle to raise it,
others will be happy ta leave it at a lower
pi::':'tion. As the tool is only going to be
used occassionaly it probably matters [ittle
which way it is done. 1. BASE MILD STEEL/BRONZE BUSH X
-
It is well to rough out the shape and size 2
of the ball to be turned using the cross slide — L _ b
before using the ball tuming toal. In fact, (/25 5 ]
some machinists can make a near perfect ¢ YA 2 N
2 HOLES 2B A CLEAR, TRANSFER
5/160 1/2" 3/16" \ELNTRES TO 3,8 BOLT TOGETHER,
SLOT FOR” L oweee |, ¢ |
SUREWRRIVER ‘""“‘-’ L& N 3. HANDLE 1off - MILD STEEL
PIVOT SCREW-MILD STEEL o
BRASS SCREW 5 ...
1," ball shape by simple arithmetic and
: by | |' adjustment of the cross slide. Once some
i g semblance of a ball has been reached, then
’ﬂ :::m using the holder, The actual tool
" " 8 ould be more or less knife shaped and,
!,VZ.,S/BL - V16 ol i 3/8" because the post is offset from the pivot,
L_ ] must be ground slightly on the side. Set the

B
|2

4, ADJUSTING BHACKET M/STEEL-FIT
BRASS BUSH & SCREW. FIT TO BODY
WITH COUNTERSUNK SCREWS.

)

BUSH, SILVER

3/8"DIA. BRASS

SOLDER TO BRACKET.

culting edge just clear of the material and
carefully swing the tool slowly round to
find the spot where it s closest to the
metal, Start at that point with the actual
cutting and go carefully, do not force
things. The tool can be adjusted to allow for
it 1o cut a greater area each time,

It will not be possible to go right round
the material of course and, as a rule, one
will not require the ball shape to leave the
parant bar, It should however be possible to
complete the ball up to this point without
any real difficulty. If for any reason a
complete ball is required, the material will

have to be parted off and set In the chuck
for finishing - a far from easy proposition
but it can be done,

Refinements

At the beginning it was suggested that
some sideways adjustments for the tool
could help in getting it on centre, This can
be achieved by simply drilling and tapping
four holes (hwo on each side of the slot) in
the body. Small grub screws can be used to
move the tool sideways and line the cutling
edge up with the centre, This means the
slot will nead to be cut a little wider than
the proposed tool. This adjustment
certainly has much to recommend it, and
can be an aid 1o better machining. The grub
screws also help to make the tool ’1

a little more rigid.
Model Engineers’ Waorkshop
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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

Vial rumour!

Anthony Walton of 62 Kingsmead Road,
SW2 3JG would be pleased if a reader or
readers could assist him regarding his
mechanics improved level. Perhaps anyone
with information would care to contact him
direct.

Are you open to receive letters from
subscribers? If so | have one for you:—

Can any reader help? | have a Starrett
No 98 series Mechanics Improved Level
length 18 inches. | need to make the vial
non-magnetic. How does one dismantle the
two ends of the vial? They are, of course,
eyed stoppers, and made of magnetic steel.
Are they screwed in, or brazed, or just a
force fit? As the contents of the level are
glass, one cannot afford to make mistakes
or embark on a dismantling process which
would distort the brass tube.

Saddle stops

| was interested to read the article on
micrometer stops in the Winter 1990/91
issue stating this device cannot be fitted to
a Myford lathe with a gearbox.

Over 20 years ago | made a saddle stop,
without a micrometer head for my S7 with
gearbox as per the enclosed drawings, and
it has proved invaluable. It is necessary to
have several stop rods, each about
1. inches longer than the previous one, due
to the position of the gearbox.

It occurs to me that this device could
also be used on any of the Myford 7 series
without a gearbox where the owner does
not wish to drill and tap the lathe bed, and
in this case only one stop rod would be
required.

Model engineering for me is purely a
hobby; having had no engineering training,

8y

8%y

but | hope this will be of interest to your
readers.

R. G. Shepard

Isle of Wight

Abrasive comments!

Sincere thanks to Richard Brown of
Botley for the following information which
he sent to us after reading our article on
abrasives in the April/May ‘91 issue.

The article on page 18 of that issue on
abrasives contains good information about
the use of abrasive wheels, but | would like
to comment on the following:

Para. 2 refers to an adhesive holding the
particles together. Normally this is referred
to as a bond, as it fulfills more purposes
than just an adhesive.

Para. 3 refers to three types of abrasive.
In fact, in engineering, we normally use
only two, aluminium oxide and sificon
carbide. (Diamond wheels can be used for
sharpening tungsten carbide tools, but
these are very expensive.) Aluminium oxide
can be used in its raw state, regular
aluminium oxide, which is narmally brown
but sometimes coloured blue or, in its pure
form, white and sometimes coloured pink.
Reference is made to heating before
crushing. The heating is only used for
purifying.

Para. 4 states that the code is printed on
paper washers. Sometimes this information
is printed on the wheel itself.

Para. 5 refers to mounting wheels.
Before mounting, the machine should be
electrically isoltated and wheels visually
inspected and the ring test only used as a
part of the examination. If a wheel is
damaged in any way, it should be
discarded.

Para. 6 talks of the principle of grinding.
In fact the particles of aluminium oxide, a
tough abrasive, are torn out by the material
being ground as they become blunt. Sificon
carbide, a brittle abrasive, fractures as it is
blunted exposing new cutting edges.

Para. 8 refers to white silicon. There is no
such material as white silicon, it should

P = 3 Tl read white aluminium oxide and used for
¥, ), precision grinding. White aluminium oxide
5 {TO SUIT TAPPED HOLES is available in straight-sided wheels but
B = | SR AT BACK OF LATHE BED. i usually only used on machines such as
! O ik surface grinding machines.
{94 Para. 9 states that it is not the grit that is
: 1 green. In fact the grit is green as the natural
© 27x2"x1/L"M S, ANGLE | colour of silicon carbide is green. Black
2 L . : silicon carbide is used for roughing.
- L - ] In the photograph on page 19 the
i S ORILL 1/ 4-DIA. - caption should read “At the top is the
; manufacturer’s code and below that the
i date of manufacture. On the left is the
| M.O.S, the maximum operating speed,
- MILL DR FILE CLEARANCE 4
S FOR BACK GEAR LEVER which must not be exceeded. At the bottorm
=
i 1 1y
S A SADDLE STOP FOR A MYFORD
dprl ! LATHE
. 2B.A. GRUBSCREW BEARS ON & | {see reader R.G. Shepard'’s letter above)
HEADSTOCK CASTING 10 fa .
TAKE THRUST LOAD. I E .
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- £ . 5 i
: 7 X Y
t: ' ORILL 5/16"DIA, FOR STOP ROD I 2 s tP Prgn
i (DRILL WITH DRAW BOLT INSERTED.) ‘15!16 |
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‘QE a—1/27 DiA e |
;I 121 St ©
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is the size of the wheel and below (hat the
starndard code for the wheel ™
Interpretation of the code on the wheel
illustrated is:
B ~Brown A =Alurmuenm oxice
(C would be Silicon carbide)
36 ~Grit size, roughly 36 per inch. (normal
grits for owr purpose would be 36 o 80)
P ~Grade, A is soft, £ is hard, s0 P is a hard
wheel.
& =Structure. 1is close grained, 10 is open
grained. 5 is mid-range.
V =Band, vitrified, (§ ~Rubber, £ —=Shellac,
B =Resinoid)
To select a suitable wheel the following
rules apply:

Abrasive: Aluminium oxide is & tough
abrasive used for cutting tough matenials
such as steel, Silicon carbide is a brittle
abrasive used for cutting brittle materials
such as tungsien carbide and masonry.
Grit size: Low numbers are used for coarse
or rough cutling, high numbers for fine or
finishing work.

Grade: A soft wheel is used for culting
hard materials such as tungsten corbicle
and hardenad steel, a hard wheel is used
for cutting soft materials such as mild steel
and masonry.

Structure: Open wheel Is used to carry
coolant and ramove swarf. Closed wheel is
used for fine finishing work.

Bond: Vitrified band is used for general
ool sharpening efc. Rubber bond is usad
for very thin wheels for slotting, Shellac
bond is a cool cutting wheel used for
cutting-off silver steel etc.

Resinoid bond is used in reinforced wheels
used for grinding and cutting-off with
portable machines.

Safety: Abrasive wheels must be mounted
on machines designed for them, with paper
washers and recessed flanges not less than
1/3 the diameter of the wheel. They should
be properly guarded and work rests
adjusted as close as possible to the wheel,
Resinoid wheels on portable machines are
mounted between the small undercut
flanges provided without paper washers.

Full information about safe mounting of
abrasive wheels can be oblained from the
HSE Guidance Note PM22 Training advice
on the mounting of abrasive wheels, ISBN
0 17 BB3568 8. availabla from HMSO0 or
booksellers, price £2.00. Abrasive wheel
manufacturers publish booklets giving
information on mounting and selection of
suitable wheels.

Finally, | take excaption to the remarks
Mr. G. Bartlett makes in his letter about the
HSE and the Regulations. | am not an
Inspector, but over the years have had
many with thern and working with
memnyﬂoguhnona.nssomw
employers ané not prépared to take action
gyuuﬂ':tpmu “!mwbiawm

enforcoes are
therefore necessary, If Mr. Bartlatt had
experiance of some of the camage that
Inspectars have to deal with, | am sure he
would feel very differently.

May | wish continued good fortune to
Model Engineers” Workshop.

Alternative worktops

Mr M. Richards of Dudley has kindly
written 10 us with the following information
for which we are most grateful.

Re the April/May issue 1997 page 46 ‘A
Sturdy Workbench'. Your references to the
warktop and problems over ebtaining
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suitable matorials, plywood being
expensive and rare in strong enough
thicknesses. Have you tried MDF (Medum
Density Fibwe Board )7 It is used by the
brnfding trade for looring and construction
of stairs (risers and treads). | have a piece
100mm (din ) thick which was onginally part
of a shop counter. Thinner section can be
olrtamed easily &t the varous DY,
Superstores. It is tough stulff, and s lasting
well an my bench which is also used for
repaining old rusty motorcyclos!

Flats by formula

From Mr RE Thomson of Pagnton, we
have a received a letter containing the
following comments.

One smaall iterm in the April/May issué,
tlic caurse me some puzelament. | refor 1o
the "Quick Tip', appearing on page 29,
which deals with the formation of square
and hexagonal cross sections, from circular
bar. Whilst the figure of 115 for bmagmo!
sections appears just about right. in fact
about 0.4% low, the cormsponding ratio of
1.37 for square sections appears 1o be
much move in error, snco s is well
known to be 1414, ie the square root of two,
In fact, this turns out to be approximately
3% low. On refiection howewver, | came o
the conclusion that the strict geometric
basis of calculation has been modifiad, 1o
produce sactions with very small arcs &t
each corner, thereby providing 8 measure
of clearance at those corners.

However, you might agres, that this
could mislead, if sbrme unsuspecting resder
were to use these smaller ratios,
{particularly for a square), in circumstances
whare the strict geometric formula should
apply. Whenever | wish fo produce
polygonal sections, with an even number
of sides, from round bar, | work to the
following formuls, if necessary easing the
corners afterwards, with a fine file:

!

Dac/Daf = e

Cos (360 deg /2N)
Where:

Dac =~Distance across cormners

Daf ~Distance across flats

N =Number of sides (must be even)

This formula produces a ratio of 1414 for
the square, and 1155 for the hexagon, bath
to three dacimal places.

In conclusion, may | hope that the
optimism revealed by your Editor in his
foreword to the April/May issue of MEW.
continues, and that the new journal will
prove as greal a success, as ME. over its

A locating punch

From Mr Luxon-Jones of Gloucester
comes the following useful advice which
he sends lod the benelil of readers after
seeing the article on Kitting a backplats

Having read the article on fitting a chuck
Backplate, in the April/May 91 issue of

ME W, | wonder if your reaclers might find
the following & useful alternative 1o your
published method?

1. Take a scrow or screws of the same
thread as the chuck mounting holes.

2. Cut lengths of thread short enough to
screw flust into holes.

3. Place dnill chuck and taper socket into
lathe mandrel, grip screw thread in chuck
and turn a shallow sharp point on it. Repeat
on remaining pieces of thread

4. File a fiat on each side of point.

FLATS FOR INSERTION
ON
== ok
5. Insert screws point out in holes in chuck,
with points equally proud of face.
6. Enter backplate spigot into chuck till

contact is made with points. Tap backpiate
with soft mallet or hammer shaft.

7 Remaove backplate, which will bear three
neat indentations, Centre punch these
indentations suitably firmly and one has
three accurately located points for drilling.
Marking-out fluid, lipstick or similar on the
tackplate will highlight the marks.

| have used this method many imes i
40 years in engineering, whenaver the
need (o transfer holes in a blind marking
situation arose. For one-off use, the screws
need not be hard,

For multiple use, casehardened mild
stee! scraws are ideal. Al one stage in my
working life | had several sets of hardened
serews of this type.

If one does not have the equipment to
rnake these items, a friend or acquaintance
may oblige. The paints can be produced by
file with the threads rotating in the drill
Dress.

many years of

publication.

quit ARt Nt ATTENTION ALL
ﬂum&?:'ﬁm NORTH AMERICAN READERS!
e heme. || Did you know that you can order
Hakoxss; 0% be an annual subscription to this magazine
squéres snd direct from our official U.S. subscription
hexagons are used representative?

L:d’spoa;?‘-ﬁ:ﬁ:' “ |l For more information and rafes, contact:
gﬂﬁ.ﬂ,ﬁﬂfwﬁ Wise Owl Worldwide Publications,
gemhm "“:I’; 4314 West 238th Street,

[ip:n.(? :v: &";’ng Mr Torrance, CA 90505

Thomson for Tel: (213) 375 6258

pointing out the fact.
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The art of hand turning is one
that is nearly forgotten;
however it is a useful skill well
worth the effort of learning. The
essential need is for a suitable
adjustable rest such as the one
described here

largely forgotten. Many years ago it

was frequently practised with a high
degree of skill and with excellent results. Is
there, we must ask ourselves, any place for
it in the modern home workshop? The
answer is yas; for certain operations it can
be a most useful method. Small intricate
shapes which are difficult if not impossible
1o complete with the lathe slides, for
example, can benefit from the method.
There is a tendency these days for such
wark to be carried out by the operator
using files. Using a file in a rotating lathe is
highly dangerous, and is to be discouraged.
It is also difficult to achieve really good
results in this fashion

Methods

Hand turning is carried out using long
tools resting on a black. The block, not
unnaturally, is called a "hand turning rest’
and is usually made adjustable as to tha
distance from the work and the height at
which it will be set. The tools are not only
fong but have extended handles to allow
the oparator to get a good grip. They are
simply pushed into the work and swivelled
sideways as required to obtain the desired
shapes. The tool is held at an angle of
about forty five degrees to the work and is
used above the centreling, the toolrest itself
baing set to a height approximately at the
eantre height of the lathe. The reasons
behind this are fairly obvious, Firstly, the
operator him or hersalf can set the tool
angle as desired and so the clearance
obtained by working at centra haight is no
longer important. Secondly, if the rest was
below centre height and the tool workad
from that, there would be a considerable
danger of the ool sliding between the work
and the rest. The result would almost
certainly be that tha ool was snatched up
and damage and injury would occur,

The tools

The tools used are of similar shape 1o
normal turning tools but with @ much more
limited range being needed. More often
than not, only three shapes are required: a
sharp pointed graver type tool, a well-
rounded tool for making internal curves
and a slightly less-rounded one for varying
shapes, (A number of readers will now
write in, no doubd, and say they use many
athersl), We accept that the three referred
to are far from the only shapes, but they
are the most common and with the
difficulty there now is in getting the correct
tools most readers wanting to try the
practice will hava to sattla for a few...

The three shopes are illustrated, It will
be seen that a top relief is included with the
shape which is not strictly necessary, as it
has already been pointed out, the operator
will provide the clearance angle. The relief
can be an aid in swarf breaking, there baing
a tendancy for lengths of swarf 1o climb
towards the operator’s hands without it

T hese days the art of hand turning is
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Buying hand turning tools new these
days is almost impossible. Tools are sold
for woodturning and if these can be
obtained made in high-speed stesl then
they could be reground for use on metal, If
only carbon steel is available, they can be
used but will blunt very quickly and need

Above, machining the large
diameter hole in the base of
the hand turning rest. Right,
the finished item all set to
help you relearn an old skill.

T00L SHAPES FOR HAND TURNING..ALL TOOLING
SHOULD BE AS STRONG AS POSSHILE &t OF

Suifitliﬂ LENGTH TO ALLOW BOTH WANDS A

FIRM GRIP. HWANDLES MUST BE SECURE

WO ROUNDING OF TOOL WMERE CONTALT IS

MADE WITH THE REST

frequent sharpening. Second-hand
purchases are possible if one is in the right
place at the right time. The alternative is to
make one’s own 1ools. They can be made
from redundant files in the way that
scrapers are. The file should be ground
smoath along one edge at least, and then

shaped. Before usa, it should be tempered
to a blue colour.

A good handle is essential and ideally
the handie should have an extended length.
Wooden file handles have a tendency to
coma off in use, and it would be better to
use one of the modern plastic types which
have better gripping qualities. Even so, the
handle is not long enough to allow hoth
hands to grip the tool, something which is
essentisd, and 50 a sleeve should be made
to fit the lower section. The sleeve must be
secure and this can be done with an
adhesive such as Araldite. The illustration
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shows the method used to grip the tool
when in use; although this method is far
from obligatory, it is a good safe one and
whilst some readers will find other ways, it
is worth considering for a starl.

Working practice

The lathe should be run at a slower than
usual speed and the tool pushed into the
work but not too hard, It can be swivelled
to make the shape. It is essential that the
work is supported with a cantre in the
tailstock to prevent as much movemant as
possible. Most hand turning will, no doubt,
be done on brass or plastic, and no cutting
agent will be needed. When working on
mild steel, & cutting oil is advisable,
although tallow is a very good alternative
and is a little less messy to use. It is fairly

60

obwiouws that cuts should be kept as light as
possible. One point that may interest
readers is the fact that the early craftsmen
would frequently use handtools for parting
material off. Parting off was an operation
always fraught with danger and batter
control could be obtained by hand,
particularly with large diameter materials.
A hand turning rest is described for the
benefit of readers. It will be seen that one
side of the rest is at an angle of about thirty
degrees. At first glance, there seems to be
no lagical reason for this, It was used for
polishing. The angled section was put
facing the work, and a buffing stick, which
was (and indeed still is) a piece of wood
with emery paper stuck on it, was passad
under the work for polishing purposes. This
allowed a considerable amount of pressure

to be applied and allowad the abrasive to
cut into the metal, The operation is still
used today by many clockmakers. Under no
circumstances should the method be tried
using a file, whether wrapped in emery
cloth or not.

The toolrest

Hand turning toclrests can be purchased
to fit most lathes, but they are very easy
and quick 1o make and can be made from
serap material more or less 1o suit one’s
own needs. ldeally they should rest on the
lathe bed in order 1o give maximum rigidity
but the one describad is designed, in fact,
1o bolt on the cross slide. With modern
lathes, cross slides are remarkably rigid and
if, when the handrest is used, the slide is

Model Engineers” Workshop
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Finished rest showing adjusting angle.
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POSITION OF HANDS
WHEN USING HAND TOOLS.

Two views of the base; note item. The round section is an easy sliding
the tapped hole for the fit in the base with no discernible rock. Its
locking screw: construction is so simple that no

description is needed on how to do it. After
it was finished, its top was casehardened.
Once again, this rules out tha use of an
adhesive for holding the parts together. the
ono in the photographs was made in two

tool. This involves heating it pieces and the parts were a push fit.
and then soaking it in oil. A fairly
high temparature would be Locking screw

required and it was thought

The lacki 2 houl i
that if it was held in with R Eocking werew aliowkd e of bk in

order to avoid raising burrs on the column

a retaining compound this and making it difficult to set the rest to the
would probably give way when required height. Them is no reason why a

heated. The alternative would large knuried headed screw should not be
be to braze the parts together. used. The construction shown laoks a little

Getting a good push fit in this
size of material is not difficult diametor brass.

and readers are urged at least The screw section was made first, and
to have a try. It is 8 good exercise 0 handle as a separate pari. The screw

neater and saves on precious large-

locked in position, no harm will come of il in accurate turning and if it goes wrong : . .

The idea has another advantage: it is only then brazing or an adhesive canbe ?S:: tﬁ‘;:g‘: r:{::‘;’s:?i‘:)ﬂﬁ:‘;: Ti_:gf: :ﬁss

necessary 1o make the rest have one resorted to afterwards. The holes for the made in a position that was thought

movement, up and down, adjustments for securing bolts must, of course, be made 10 ¢ jiahie for the handle. Leave a little to

the work diameter can be made by suit the lathe on which the rest is to be allow for compression of the screw which

adjusting the position of the cross slide used. The hole for the clamping screw can will invariably happen when doing this. The
There are only two parts to the tool - be drilled and tapped eithier before or after screw was removed and drilled and thé A0

the base and the rest, plus a locking handle.  assembling the two parts. Those with a parts silver soldered together.

The base was made from mild steel bar mind, and the matenal, to do se could One problem with silver sfsldering this

and the round section was stepped and machine the whole base from the solid sart of work is that Ihr; solder tericls to run

fitted to it. It is bored to accept the pillar. There is na need for the upright section to everywhere Th'e part was tﬁerefﬂre

The round part of the base was made a be round and s0 it could be made on a liberally coated with typist's correcting fiuid

push fit as it was proposed 10 oil black the milling machine, shaper or a lathe as desired. | . o soldering 1o keep it in the right

place. The end result is quite pleasing.

The rest There we are, a hand turning rest which
USING THE REST WITH A BUFFING STICK The top section or  can be made in less time than it 1ook to
rest is also, in the writé this! Even if there is no intention of
case of the one shown  actually doing hand turning, the rest will be
in the photographs, found useful for marking-out on work in
made in two parts. the chuck and a variety of other little jobs.
Here again there s The fact that it works from the cross slide
something to be said  means that it can be bolted into f
for making it a single  position in a matter of seconds °
61
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Called a ‘finger plate’, this is, in
fact, a simple clamping device
which is useful for holding small
and awkward work. It is easy to
make from scrap material and at
least one should be to hand in
every workshop!

he most cormmon use of finger plates

probably involves clockmakers,

where the plates are used in order 1o
work on vary tiny parts. They are, as it
happens, very useful in many workshop
situstions and, whilst the particular one
described here has many functions, other
versions can be made 1o suit other
purposes, Basically, a finger plate is a clamp
for holding tiny pieces of work, Whilst

52

usually they are used in the vice or on the
drilling machineg, they can also be used on
the milling machine or the vertical slide,

In order 1o make them maore versatile,
rather than being a plain clamp the plate
will cantain holes, vees, etc,, which are
intended to accept work of various sizes
and shapes. The plates are usually made of
scrap material and it is worthwhile
considering making several differant
VErsions over a period.

The base

This is a piece of plate and in the
drawings and photographs it will be sean
that it is square. There is no reason why
this should be so, o rectanqular shape will
do just as well. The only advantage that a
square basa has is that it can ba usad on all
edges, whereas a long thin ane can only, as

A FINGER

PLAT

a rule, be used at either end.

There is a central hole which is tapped
to take the pillar. This is shown as §in. BSF
thread but it could have been .in. or the
matric equivalent. All that is needed is a
pillar stout enough to allow the clamp to be
hand-tightenad 10 a point where work will
not slip.

At one end a vee cuts info the plate to
allow work to be sat over it for drilfing
holes. atc. Once again, the size shown is
just a suggestion and it can be larger or
smaller as one wishes, An arc was scribed
from the centre when the hole for the pillar
was marked out and along this are a
number of tapped and a number of
clearance holes, The sizes shown are 10-8-
6-5-4-2 BA and in. BSF These are sizes in
commaon use by the constructor but
readers who use other sizes can use them.

Model Enginaers’ Workshop




Tha only thing to watch is that the holes are
kept ressonably small, there being little
point in making large ones as such work
can be gripped by other means. In the case
of the three smallest sizes, counterbores
ware made in the underneath, This saved
some tapping and, with such small screws,
left plenty of material for working purposes.

The other holes along the other end of
the arc are clearance holes in Imperial sizes.
Again those most commeon to the bullder
were chosen and other sizes can easily be
substituted. These holes are useful for
working on pins, etc.
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4. CLAMPING KNOB

A long vee along one side allows round
work to be held securely for drilling. This
was made by the simple method of tipping
the base on its side in the milling vice and
machining along it. The vee does nol need
to be at all deep. To set it at exactly forty
five degrees, a block which had been
praviously made was used, A variety of
these at different angles are kept in the
workshop; they are made from strip steel
about jin. thick. The angle is marked on
and machined. The blocks are than simply
rested on tha vice and the work adjusted
up against the chosen one to get the
required angle. A great deal of time can be
saved in this way.
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The clamp

The clamp is a piece of mild steel bar. A
slot s mifled in the middle and two holes
are tapped each end of this 1o accept the
height adjusting screw. The majority of
finger plates which are made seem to have
just one such hole which means only one
end of the clamp can be used, By making
two it was possible to fork one end of the
clamp o that tiny drilling operations can ba
carried out between the fork; the other end
is left plain for general clamping operations
The ends of the underside of the clamp are
angled off and slightly radiused 1o allow the
clamp to be brought right down on the
work. The ends are also tapered inwards s
little - not entirely necessary, but it can be
handy when small work is involved and it
certainly does no harm, Care should be
taken to ensure the lower ends are flat,
otherwise the clamp is likely to tilt when
tightened up, although the play in the
central slot will take care of any slight
discrepancies.

The Pillar

The pillar is a piece of mild steel
threaded at aach end. The same thread was
used, but different ones could be used if
one s0 wished. One end screws into the
base and is tightenad up hard 10 prevent it
moving. The other end protrudes through
the clamp sufficiently for tightening
purposes. For a quick release, a very light
spring could be inserted between the
clamp and the base, round the pillar. This
would lift the clamp as it was slackened off,
but it ks only a minor refinement.

The clamping nut

Made from mild steel, this is a simpla
turning and tapping exercise. it can be
knurled if one has facilities or otherwise
could be left plain. No doubt, most readers
will knurl it as there is sufficient information
on knurling in this issue alone for there to
be no excusa not to do so! Note that the
bottom of the nut is rounded off to allow it
10 seat batter on the clamp.

Adjusting screws

This was made of brass to prevent
marking the base. If it is made of steel, in
no time at all the base will be scored all
over. Once again, it is a simple turning,

threading and knurling operation, and
should need no description

Using the finger plate

Little probably needs to be said about
the use of the plate. Work is simply fitted in
the most corvenient way and clamped to
secure it. Try not to get 100 steep an angle
when clamping, if possible. When drilling
round stock using the long vee, do nol
waorry about the drill passing right through.
Any holes made in this way will probably
be put to good use later on, Remember ©
remove any burrs that may be raised. The
tapped holes are useful, amongst other
things, for filing squares, etc., on screws, or
for holding threaded material 1o glot it
when making grub screws,

The plate can be used on a machine, in
which case it must be clamped firmby in
position. Some readers might like 10
consider putting some form of holdin
device for securing it in the vice which can
take the form of a bar screwed underneath

/4" [
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- in which case, make it remnovable so that
it can be taken off in order 10 use the finger
plate elsewhere, Another alternative is a
piece of round stock, threaded and screwed
1o the bottom, This is then slipped ino &
square section piace of steel with a hole
bored along its length, and split lengthwise.
As the vice tightens up, the bar is held
secure. If one wishes 1o wrn the work
round, simply siacken the vice and twist it;
s the vice is tightened, the finger plate

will become secure again. -'.‘.

QUICK TIP

This little gadget enables ‘thin items’ to
be held squarely in the three jaw when it
cannot be aligned by the vee grooves and
when overtightening of the chuck could
cause damage. The work is thus
prevented from being pushed back with
the action of the drill or tool and by
suitable sizing of the components can be

arranged to an exposad face for
facing. | call it 'JAWGE".
John D.H. Boaz
THREADED BUTTONS
ELEVATION _| SIZE AS REQUIRED

ALUM. BASE WiTH
CUTOUTS TO
CLEAR CHUCK JAWS

© Lo suir wioTH oF JAw




Two views of the completed tilting vice
seen closed above and set at an angle
below: Castings are available for this
very useful addition to the mode|
engineer’'s workshop.

It is frequently necessary to drill or mill work at an angle and,
although there are suitable vices available for this sort of work,
usually they are rather bulky for use in the model engineer’s
workshop. This easily made little vice seems to be the answer;
castings are available from College Engineering Supplies

T ilting vices are most useful
pecassories and the far eastern
impaorts are remarkably cheap,
Howewver, invariably they are extremely
bulky for the size of work they will hold,
and it is virtually impossible to get them
under the chuck of a drilling machina and
leave any reasonable clearance. Added to
that they are frequently unstable, making
precision drilling 8 chancy affair,

Searching for a small tilting vice, it was
decided that constructing one’s own was
the only possible answer. Plans ware
originally drawn up for the complete
construction of the whole set-up. Browsing
on the College Engineering Supplies stand
at the Model Engineer Exhibition, a set of
castings for 8 small vice, more or less the
wexact size of the design in mind, was
spotted and it was decided to use this
instead of the fabricated version, At the
same time a slab of cast iron 1%Smm thick
was obtained with which to make the base

Making the vice
Machining of the vice castings proved to
be exceptionally easy, The body was first

Model Engineers” Workshop



mounted base down on the mulling table
and the top of the fixed jaw and the other
end machined to the same height to give
suitable datums 10 work from. The casting
was turned over and secured by bolts
through the slot while the bass was
machined,

It could then be clamped on the basa
and the slot and recass machinad. This
allowed it 10 be wrned the right way up
again and clamped at the ends, The jaw
and end faces were machined as was the
sliding face. The recess for the steel jaws,
that were to be fixed, were also machined
at this stage

The moving jaw

Again this was quite straightforward
machining. It did call for the use of the
normal milling vice, but would be possible
by using the small work-holding clamps
designed by Bob Fletcher and described on
page 28 of the winter issue of Model
Engineers’ Workshop. First a datum was
made of the top of the jaw and the tongus
machined using this, followed by the back
and front faces including the recess for the
jaw. The ends followed, belng left a little
oversize 50 that they could later be
mmmad o match tha body.

Fixing the moving jaw
The moving jaw is secured in the
standard fashion for this type of vice. A

plate rides in the recess in the base and
screws pass through this into the jaw. The
plate is of mild steel and can be marked
oul, drilled and the holes transferred by
passing a drill right through into the jaw
with the set-up mounted and clamped in
position on the vice, The holes in the jaw
can be tapped and those in the plate
countersunk to accept the screws,

The drive screw

Here again we have a pretty
straightforward machining job. The thread,
however, must be parallel so threading
should be carried out using a tailstock
dieholder, preferably as a chaser after
screwcutting first.

The thread for the screw in the rear of
the bady must be carefully marked out and
then drilled, using & pilot drill. The moving
jaw can be clamped in position and the drill
passed right through into it. The hole in the
body can be opened out and tapped, The
hole in the moving jaw is also opened out
to take the screw end, The hole was passed
right through and counterbored, the drive
screw to be held in position with another
passed through from the jaw face,

The jaws

It has already been axplained that thase
are of mild steel. They are fived to the vice
with countersunk screws, The plate used
on the moving jaw is straightforward

The lirst step is to get a datum by
machining the fixed jaw and end to the
same dimensions.

enough. Simply drill the plate to tapping
size, stick it with cyanoacrylic adhesive 1o
the moving jaw and spot through the holes
into the casting. Remowve the plate, open
out and countersink, then tap the casting
and the job is done.

The plate for the fixed jow is a different
kettle of fish as the casting is at an angle
where the screws must pass through. Mark
the hole positions on the castings and
centre punch lightly, making sura the
casting Is upright, start off with a small
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"DRILL & PIN AFTER SETTING UP
SKETCH SHOWING ASSEMBLY. ©

Above; still with the same clamping arrangement, machine the outside edge of the
fixed jaw.

Without mowing the setting, a long
series end mill was vsed to machine
the end.

centra drill then use a ‘D’ bit or slot drill to
extend the hole to about jin, or 3mm depth
It should then be possible 1o drill right
through using the tapping sized dnll.

Stick the plate to the casting and,
supporting it on the edge of the drilling
table, pass the drill through to make a
recess deep enough to use as a centre
Remaowve the plate and drill through. It can
be fixed to the casting either by passing the
bolts through the casting and screwing
tham into the plate, or by tapping the
casting and passing the bolts through the
plate after countérsinking the holes. The
latter mathod is probably best if Allen
screws are 1o be used, but if they are to be
slotted ones, getting a screwdriver in to
tighten up could pose problams.

Finally, machine the plates whilst fixed
to the vice so that they are both the same
than remove them and caseharden.

The base

This too was quite straightforward;
using the small clamps to secure it to the
table, & datum was formed. It was turned
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Pivot Plates & Screws
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Above: the clamps
are moved and the
underneath recess
and slot machined.
Left: the casting is
positioned an its
base and the slide
surface machined
to size with a fly-
cutter to produce a
good finish.

Below: an end mill
is used to
complete the fixed
Jjaw and the end.

The swivel brackets; accurate marking
out is essential to ensure smooth
tilting action.

over and the other side also machined 10
get it smooth, the work on both sides being
done with a flycutter to ensure a good
finish, To machine the edges, the casting
was clamped against an angle plate, once
again working on the principle of
machining alternate sides

Tilting mechanism

Four small pieces of mild steel are called
for here. The pivot pieces have three holes
and it is simply a case of transferring these
holes to the castings, with the vice
clamped flat on the base, Use the cantre,
made with the drill when it is passed into
the ht‘bdu,-. to scribe & hne so that casting can
be rounded off in order to allow it to tilt

The slotted pieces can also be fitted by
transferring the holes through. It must be
ramembaered that the accuracy of the tilt
will, to some extent, depend on the
accuracy of thasa pleces when fitted. It is
therefore essential that marking-out is done
carefully as is positioning, One way of
ensunng the pivat is exactly right is to
clamp both pieces to one side and 1o drill
the pivot hole thraugh both at ance, In this
way it must line up. As long as the pivot
pieces aré set acourately on the base, it will
run perfectly true.

When things go wrong

No matter how careful one is, there is
always the danger that things will not go
according to plan, the biggest problem here
being the danger of the two pivot pieces
heing put off line lﬁ.(;t:ul&f.y can be checked
with a scribing block, or vernier height
gauge with the vice set at several differem
angles. If all is well, then at all points both
sides will be at axactly the same height. If
all is not well, there will be a tilt which will
vary with the angle

If this should happen, open out the two
holes in the pivot plate which fixes it to the
base. Tighten the screws up very hard and
keep adjusting the plate until the vice is
right. Do not go mad on the opening up: it
may be wise 10 open one hole at a time
and to increase the diameter on each
wrong testing. Once the correct position
has been obtained, centre punch and drill
through in two places, passing the holes
into the casting. Fit small pins in the holes
to prevent any further movement of the
plate. The pins need only be about gin. or
2mm diameter. Pins should also be inserted
in the other side, as the uneveness of the
movement is otherwise likely to cause the
plate to shift

If readers have a rotary table, degrees
can be marked on tha casting to allow for
easier setting-up but this is not a necessity
as the angle of tit is easily checked with a
protractor. Anothar refinement could be to
machine slols in the base to match the
milling or drilling table. Readers will find
this a most useful device which 1s cheap to
construct and, if a little care is taken, @

can be highly accurate
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hen requiring to mill a special

shape, a simple form fly-cutter is

the easiest and quickest ool to
use on free-cutting materials such as brass
or light alloy. (The axprassion “form’ is used
to cover cutters, be thay for use on 3 lathe,
milling or shaping maching, they are
shaped to a particular form to suit the job
required). Even on these materials,
flycutvers will produce better results if
given some form of relief. When the

MAKE

YOUR OWN MILLING
UTTERS & GEARS

material 1o be worked |s steel, cast iron or
similar, 8 multi-tooth form relieved cutter
will have 8 much more satisfactory
performance.

From time to time | make cutters of
this type, usually for cutting gears, and |
usa a method which is simple and
produces cutting teeth with rmasonably
accurate form relief,

Making a multi-tooth cutter

The first step is to produce the blank.
The choice of material is usually decided by
what is handy but any steel capable of
being hardened (not case hardened) can be
used. | have used cast tool steel, gauge
plate, slices parted off round bar and even
an old file that had been softened first. The
diameter of the outside should be as small
as possible, consistent with the size of
cutter arbor to be used. The small diametear
will allow the use of 3 comparatively high
rotatianal speed without making the actual
cutting speed too high and so cause
prematuré blunting of the culting edge. The
thickness of the cutter is determined by the
width of the form required, although it is
advisable not to go thinner than around &in.
as there may be a problem with distortion
when hardening. My usual size of cutter is
1iin, outside diameter and Jin, bore, but |
have in the past gone as small as 1 in.
outside diameter and {in. bore,

Most of the gear cutters are about 4in

Figure 1; & mandrel, two blanks and a fly-cutter.

Figure 2; marking four ninety-degree radial lines.

Special shaped milling cutters are expensive to buy, even when it is
possible to get them. In the first of a two-part feature, Don Unwin
explains how to make one’s own; the system used can be adapted
for making things such as tee slot cutters and dovetails, as well as

radiused tools

thick and this gives sufficient stiffness for
the smaller tooth sizes, | have had to use
one yin, thick for a 1.5 mm module involute
cutter which | had made to cut a new
timing gear for a veteran car

Having decided on matetial and size,
produce a disk with the bore and two side
faces finished to size, but leave the outside
diameter oversize. Take care to turn the two
faces paraliel.

The mandrel

A stepped mandrel k5 the next thing
required in order to machine the outside
edge. The mandrel should have a clamping
screw or bolt with a large diameter washer
in order to [ock the cutter blank securely. To
enable it 1o be replaced accurately in the
chiuck, mark it where number one jaw will
fit. An alternative is to machine it from
hexagon bar and mark the flat, which
makes it even easier to return accurately to
the chuck, The mandrel can be kept for the
future: and can be used wheneaver another
cutter is required. Figure 1 shows a
mandrel and two blanks as well as a fiy-
cutter, and should give readers soma idea
of what | am getting at. Once the mandrel
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has bean prepared, the cutter blank can ba
fitted and the circumference machined to
ensure It is circular,

Before taking it off the lathe, seta
surface gauge to the centra line and mark
four radial lines at ninety degrees on the
face of the blank. The position of tha lines
can be obtained either by using some sort
of dividing device or by careful use of a
square. The operation is illustrated in Fig. 2.

Marking the teeth

Remove the mandrel from the three-jaw
chuck and either hold it in an independent
four jaw or pack one jaw of the three-jaw
self-cantring chuck so the blank is about
iin, off centre giving a total throw of half an
inch. Engure it is still paraliel to the lathe
axis s0 that, aithough the blank rotates
eccentrically, it does not wobble sideways.
Make a mark or note of the scribad line
position and put a piece of packing under
one jaw, the idea being to enable the work
to be rotated and to get each of the scribed
lines in exactly the same position, This is
ustrated in Figure 3.

With the surface gauge set at centre

Figure 3; packing under one jaw of the chuck.




height and the packing remaining in place
under the chuck jaw, slacken the mandrel
nut and rotate the blank until one of the
four marks is lined up with the scriber
point, as is also shown in Figure 3. When it
is right, tighten up the nut to prevent any
further movement of the blank.

Remaove the surface gauge and the
packing, and machine the outside of the
blank until the machined segment or area
in contact with the tool is approximately &
quarter of the blank circumference; note
the reading on the cross feed index dial,
Repeat the operation a further three times,
setting up each time with the same piece of
packing under the same jaw, and rolating
the work in the chuck to the next scribed
line. Take care to use exactly the same
index reading on each operation. When
complated, the blank will have four equal
curved segments

Shaping the cutter

The above operations are now
repeated but this time using a form ool of
the profile required for the finished cutter.
The end result will be a blank with the four
curved segments shaped to the form
required. Figure 4 shows the operation.
Tha blank in this casa is for a gear cutter
and the tool used to get the shape will be
described later in the article

Making the teeth

With a little care the teeth can be cut by
hand using a small saw and a file;
alternatively they can be milled. If they are
to be done by hand, then the blank will
need marking out as shown in Figure 5,
Take care to remove all burrs. Milling the
teeth is quite easy to do, either on the
milling machine or using milling equipment
on a lathe. The end result will be a neatly
finished cutter,

The mandrel used for turning the blank
i% held in the machine vice and a piece of
steel is clamped in such a manner as o
locate on the back of the tooth as shown in
Figure 6. A jin. slitting saw is set up so that
one face is along a maximum diameter line
marking the teoth-cutting face, Tha cut is
made and the blank is resat for each tooth
in turn, The material between each cut is
removed by making a series of cuts and

Figure 4. the blank with four curved
segments.

rotating the blank slightly between each
one. Figures 7 and 8 show the sequence of
operations.

Heat treatment

The cutter can be hardened and
tempered in the usual way, preferably
quenching in oil to avoid distortion
Tempering is probably best done by
heating the cutter in a tin lid with a layer of

60
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Finally, hone the cutting edges with a small
stone or a lap and it I then ready for usa.

Form relieved flycutters
The offsetl idea can also be used to

produce 8 relief edge on a flycutter. In this
caso, the cutter blank Is held in the bar-and
mounted eccentrically in the lathe. As it
rotates against the 100l in the 1oolpost, tha
relief angle is reproduced. Figure 9 shows
this operation, and Figure 10 is a diagram
to assist readers in thelr understanding of
it

In 1981 Mr WH. Payne wrote an article
for Model Enginear in which he describad a
slightly more precise method of producing
multi-teothed cutters, the main advantage

fine sand, in order to get even heating
throughout the whole of the matal, Light
straw is the ideal colour for the temper, The
quenching medium for both hardening and
tempering will almost certainly be dictated
by the type of steel used for the
manufacture of the cutlter.

Sharpening

The cutter should be cleaned and the
cutting edges sharpened. If some form of
cutter grinder is svailable, then there is no
problem. Failing this, with care, it can be
dona on the outside of a normal grinding
wheel, setting the rest so the cutter is at
right angles to the stone. Only & very light
touch is necessary and exactly the same
amount must be taken off each cutter

Figure B, a series of cuts is réquired to
remove the material.

Model Enginears’ Workshop



Figure 8; reproducing the relief angle.
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Author’s form tool,

being that it gave a predictable relief angle
which was chosen as fourteen degrees. He
used a larger offset radius and the form
turning tool was mounted a specified
distance below centre height. The
deseription gave details for producing a
five-tooth cutter of a specific diameater. |
would have tried his mathod but the cutter
dimensions were far too small for my
purposes, so | resolved his geometry in
terms of the radius of the cutter blank ‘R’
My values are shown in Figure 11 for a
five-tooth cutter and in Figure 12 for a
four-tooth type. The method worked
perfectly satisfactorily but | found no
practical advantage, so usually (but not
always) | use the original system.

| have made over fifty cutters, some of
which are shown in Figure 13, and | have
baan professionally responsible for the
method being used by apprentices to
produce many more in research
workshops. Why not try bath for yourselves
and see which suits you best?

Cutters for clock gears

it Is much more satisfying when
building a model or a clock involving
gearing 1o cul the gears onesell. Whilst
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commercial gearing is ganerally produced
by a generation process, quite satisfactory
results can be obtained by cutting each
tooth separately with a form cutter used on
the lathe or a milling machine and using
somae form of dividing device 1o space the
teeth. The latter does not need to be at all

complicated and many means of dividing
have already been described.

The cutter used must be of the correct
form to produce a tooth of the right shape:
such cutters are available commarcially but
are rather expensive. However, they are not
difficult to produce on the lathe using

©
h h
_l"[ Turning Tool % l
__~~ 5 TEETH
CUTTER RADIUS “R’=1
OFFSET ‘h'«0.38R
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TURNING RADIUSTE=16R

©
h
& TEETH
CUTTER RADIUS="R"=1
OFFSET ‘h*=0.34R
OFFSET RADIUS o =0.498R
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simple form tools, it is also more satisfying
to carry out the work personally. FORM CUTTER BAR 3
The involute form
The basis for producing a cutter is the | ANGLE PLATE
single curve approximation to the involute i
gear shape, the calculations for which were
originally published by Brown and Sharpe
Company of the US A. It was also given in O
a book called Gears for Small Mechanisms
by W.O. Davis in which an additional
correcting factor for gears with less than
twenty teeth was described. These figures
have been included in the values given in
the tables of sizes for making the form
tools which are used to shape the gear
cutters.

h_l_ __‘_L FIG. 17 _“—__J O P i ;_—

LATHE TOPSIDE

| __CROSS SLIDE

. +_ i
! I GETTING THE HOLES ACCURATE BY JIG BORING IN

[ i THE LATHE

DIAGRAM FOR TABLE 1

D
Form tools for cutter blanks / \
Figure 14 shows details of the form toal,
It consists of a piece of mild steel bar with
two accurately spaced holes into which are
clamped two turned, hardened pins which ’3
form the cutting edges. Figure 15 shows
the method of use.
The diameter of the pin, the in-centre FIG
distance, the amount of in-feed and the 15
blank width are all obtainable from Table . =
one. This is normally twenty degrees, but if i @;,\T"‘ APPROX.S
a pinion with very few teeth is required, il
then a thirty degree pressure angle gives a o \ /
st tooth without und tting at th
mr;r!ger O . without unaercutting e FlG, 14 FIG. 16 i
The tables are given for 1 D.P.and to
TABLE 1 TABLE 1a
INVOLUTE CUTTER PROPORTIONS INVOLUTE CUTTER PROPORTIONS
For 1 DP or 1 Module For 1 DP or 1 Module
30 deg. PRESSURE ANGLE (Cos 8 =0.866) 20 deg. PRESSURE ANGLE (Cos 8 =0.93)
Cutter Range Pin Pin Feed Blank Cutter Range Pin Pin Feed Blank
No. of Dia. Centres In Width No. of Dia. Centres In Width
Teeth d c f w Teeth d c f w
1 135-R 675 595 3.20 40 1 135-R 4617 44.80 3934 40
2 55-134 275 250 285 40 2 55-134 18.81 19.07 3415 40
3 35-54 175 163 257 40 3 35-54 1197 1264 3.098 40
4 26-34 13.0 124 254 40 ) 26-34 889 975 2875 40
5 21-25 105 10.25 24 40 5 21-25 718 8147 2710 40
6 17-20 85 85 23 40 6 17-20 581 6.864 2543 40
F i 14-16 70 72 218 40 7 14-16 4.788 5.905 2387 40
8 12-13 6.0 6.36 206 40 8 12-13 4100 5267 2251 40
9 10-1 50 856 198 40 9 10-1 342 4632 2108 40
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TABLE 2 TABLE 3
OGIVAL CLOCK TOOTH PROPORTIONS OGIVAL CLOCK TOOTH PROPORTIONS
For 1 DP or 1 Module For 1 DP or 1 Madule
PINION 1/3 OGIVE GEAR
DP 1 34 40 42 44
Foods e DP 1 | 3 |40 | 2 | 44 | a8 | 5
a 0.74 0022|0019 | 0018 | 0.017 | 0.076 | 0.014
- A 135 | 0040 | 0034 | 0.032 | 0.031 | 0.028 | 0.026
b 175 [ 0.052 | 0.04%| 0.042 | 0.040 | 0.037 | 0.034 i
Ly B 155 | 0045 | 0039 | 0.037 | 0.035 | 0.032 | 0.030
s 199 | 0.059 | 0.050 | 0.048 | 0.045 | 0.042 | 0.038
S 157 | 0046 | 0039 | 0038 | 0036 | 0.033 | 0030
r 077 10023 |0.019 | 0018 | 0.017 | 0.016 | 0.015
R 157 | 0.046 | 0.039 | 0.038 | 0036 | 0.033 | 0.030
a+b | 249 | 0074 | 0.063 | 0.060 | 0.057 | 0.033 | 0.048
A+B 290 | 0.085 | 0073 | 0.069 | 0066 | 0.060 | 0.056
e 115 |0.034 | 0.028 | 0.027 | 0.026 |0.0239| 0.022
E 157 | 0.046 | 0.039 | 0.037 |0.0356|0.0326 | 0.030
N 6 7 8 9 10 1 12 13 -
Cutter No. 5 4 3 2 1
Odeg.| 30 255 22 20 18 16 15 138
N 21/25 | 26/34 | 35/64 |55/134| 135/
aA  Addendum —0.74 bB Dedendum =175 Rack
dp dp
e  Tooth width =115 R Radius =077 8 deg. 9 | 69 | 5 | 33 | 13
E “JF-"— 'F;aral!el Tor
sS Spacewidth=199  d dia.of blank =N +148 i
i Purposes
dp dp
8  Angle of radial sides =180 N Number of teeth
N

get the actual dimensions required to make
a cutter, it is only necessary to divide all the
values by the required D.P.number. D.P.
means diameter pitch, i.e. a twenty degree
pressure angle:

Cutter number 3, 35 to 54 teeth D.P.

Then ‘d’ diameter of pins 0.239 in.
‘¢’ centre of pins 0.253 in.
‘f* feed-in 0.062 in.
‘w’ width of blank 0.080in.

Cutter forms should always be calculated
for the lowest number of teeth of the range
covered by the cutter, ie a 55 - 134 cutter,
Number 2, is calculated for 55 teeth. This
gives the most curved flanks, and least risk
of tooth interference.

In those cases where the pin diameter
“d’ exceeds the centre distance ‘c’, a flat will
need to be ground or filed to make them fit.
It may also be necessary to grind off the
front to clear the mandrel in certain
circumstances. In the case of small pitches,
width ‘'w’ may become rather small to
provide a sufficiently stiff cutter blank. This
can be avoided by stepping the blank as
shown in Figure 16. In fact, | usually keep a
small stock of turned but uniform blanks
and produce the edge thickness in this way.

The shank of the tool can be any

convenient piece of mild steel, but
obviously must be long enough to clamp in
the toolpost and should be about & or jin.
thick and wide enough to accommodate
the two holes for the pins, without bending
under the strain. The centre distance
between the two holes must be as accurate
as possible and to enable the tool to be set
accurately should be perfectly square to
the sides. To achieve this, they can be jig-
bored by clamping the bar on an angle
plate fixed to the toolpost, Figure 17 The
index of the cross slide can be used to
measure the distance, and the holes centre
drilled, drilled and reamed by holding the
tools in the lathe chuck and using the top
slide as a feed. The diameter of the holes is
not all that important but the pins which
will be inserted in them must be of
sufficient diameter so as not to break under
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the strain when in use.
The cross hole for the clamping bolt
can be around 4 or 2 BA depending on the

Metrication

It is worth noting that the tables can be

used for making metric module cutters; |

PARALLEL MANDREL [ ©

FIG. 18
SQUARING THE FORM TOOL

size of the tool. The clamping slots can be
sawn by hand or milled. Make the pins
from cast or silver steel, and the shanks
should be a good fit. Take care to get
diameter ‘d’ accurate. Harden and temper
to a light straw, and polish the large
diameter. Clamp them both in the tool
shank and lightly grind across the tops to
get them level. Finish with an oilstone and
remember to remove all burrs.

The tool is now ready to be used to
produce the milling form cutter, and |
would suggest a multi-tooth cutter as
already described. The cutter blank must
be prepared with the width of the edge
correct as in ‘w’, The form tool we have just
made is set in the toolpost ensuring it is
absolutely square with the axis of the lathe,
Figure 18. Each pin must be located
precisely with respect to the blank so that
they are both just touching on each edge,
as shown in Figure 19. The cross slide
index is noted and the lathe started up on a
slow speed. The tool can then be fed in by
the required amount ‘f'.

The cutter can now be segmented as
already described and hardened and
tempered.

hawve made several such cutters for repair
jobs. All that is necessary is to remember
that the gear module is the reciprocal of
D.P.ie. the metric module is defined as
PCD =+ N, PCD being in millimetres.

By multiplying the values of the table

If you prefer working to Imperial

by the metric module needed, the result
will be the required dimension in
millimetres. ie:

0.5 module
Cutter number 3, 35 -54 teeth
'd’ diameter of pin
‘c’ centre of pin

‘" feed-in
‘w' width

5985mm
6.32mm
1.549mm
20mm

methods throughout, convert the required
metric module to the Imperial D.P. by
dividing 254 by the DP.
254 + 05 =50.8 then carry on by dividing
these values as before. Remember the
result will now be in Imperial figures.

To be concluded

/EUT TER BLANK

(

)

FIG.19

-FORM

TooL




ome time ago | had a long slender
S spindle of square cross section steel

with a small diameter hardened
journal at one end which needed easing
down in diameter with an oilstone and
burnishing. The spindle had a gearwheel at
the end furthest from the journal and only
a small length which could be held in the
lathe chuck, whilst the square end
prevented the use of a conventional steady
at the journal end. Furthermore, the fact
that the end was hardened prevented a
centre being drilled in it and the shape was
unsuitable for supporting with a hollow
centre.

| thought the job would be a good

excuse to make an engineer’s version of a
watchmaker's Jacot tool, a simple device |
had been intending to make but never got
round to. It is really a form of steady and
the easiest way to describe it is by the
sketch Figure 1, supporting the
troublesome spindle Figure 2 and
Figure 3.

FIG.3
Readers familiar with clock-making
equipment will know of the Jacot Tool -
others may never have heard of it.
Nevertheless, it’'s a useful device whether
for clock-making or general machining
purposes and here Don Unwin tells
readers how to set about making one

‘A JACOT

The holder 'y

Start by making the holder first Figure
4, bored to fit the outside diameter of your EnT
tailstock barrel. | used light alloy but you o~
can use anything convenient. You can make o
a taper shank if you prefer but fitting on the
outside of the barrel is best as it enables a
long spindle to be passed down the bore.

| made two steady discs Figure 5, one
with the smaller range of diameters and a
thicker one with a range of larger
diameters. Make two supporting spindles
Figure 6, of {in. diameter mild steel with a
2 BA stub on one end, a simple turning job.

FIG. 1

—f——
0.15"
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-0.375"¢
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_0.25"
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¥,

The steady discs
The steady discs are best made of hard
wearing plastic such as Tufnol, but acetal

m
plastic or even brass would do. Fit each to a T o / /

BARREL RADIUS +1.9"

4

spindle and rough turn the outside to about 0.5"
2lin. diameter. Mount the holder on the - - >
tailstock barrel and fit a small centre drill in [/ 2B.A. C LEARANCE

the lathe chuck. Clamp the spindle in the FIG. 4
holder and mark each hole by feeding the 7
tailstock barrel forward, Figure 7. Exact

2B.A. SOCKET HEAD SCREWS. ©
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] == —_— =
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dividing is unimportant, | guessed mine but
you can mark off each hole if you prefer.
The small holes can be closer together
than the large ones. When all are centre
drilled take the discs off of the spindles and
carefully drill each hole, starting with a size
smaller then opening out to correct size.
Make sure that the holes are drilled square
with the disc face. | have listed the sizes |
used but choose your own to suit your own
type of work. | suggest you drill the widest

(%]

o

>
0.187"9

L&B?S"D

I
. .

CENTRE DRILL
rIN CHUCK
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range possible, as further holes cannot be FIG.6 g FIG. 7
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' ] X< ~
12 i
o ( 1
Ll n Q'
l fL = a P~
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r o~ Pt [ mnce
e —
2 sl ©
FIG.5 i &
DRILL 0.187"0 | [ 1off.-3/16"
© loff.-1/4" \/_\\
drilled later when the disc is finished off. )\/
When all the holes have been drilled and \
slightly countersunk each side, replace the
work on the spindles. Grip the spindles true
in the lathe chuck and with a sharp tool, < /
reduce the outside diameter of the discs so
that the holes are reduced to semicircles. = '&-’
FIG.9 ©

Above, top; Figure 10. Above, Figure 11.
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Leave a few thou oversize rather than
undersize,

Using the Jacot block

For filing, stoning or burnishing a
Journal, the Jacot block is mounted below
the work as in Figures 8 and 3, whilst
turning, such as facing the shoulder back,
the block is mounted at 45 deg. above and
behind the work as in Figure 9. Figure 10
shows it in use supporting a taper drift
whilst cutting the teeth and Figure 1
shows it underneath to provide support
while filing the flats.

Incidentally, | made two holders, one for
each of my lathes. In this case it is
important that the centre distances
between the barrel hole and the spindle are
exactly the same. As with many simple
tools I've made in recent years, | wish | had
made it years ago!

Hole sizes

Thin disc

1.0 mm dia. in. dia.
1.2 mm dia. $in. dia.
15 mm dia. in. dia.
1.8 mm dia. 35?-|n. dia.

Thick disc

5.0 mm dia. in. dia.
5.5 mm dia. %in. dia.
6.0 mm dia. zin. dia.

6.5 mm dia. $in. dia.

2.2 mm dia. 70 mm dia.

28 mm dia. 75 mm dia.

3.0 mm dia. 8.0 mm dia. win. dia.
3.6 mm dia.

4.0 mm dia.

45 mm dia. |
4.7 mm dia. 4in. dia. |@|
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: ighad with the Myford
in rmnd this device with

use the change wheels
this g it greater flexibility as far
 are concerned. Equally, it is
inexpensive when compared
attachment usmg plates, etc.

ires th{ one. settmg to be made
num'l:er of divisions. It will work for

erlons ‘may be a little difficult, as a
ter reading is required for accurate

g and some readers may not

rge enough micrometers for

] r numbers. However, there is no

n why a vernier, accurately set, should

used for the lower readings, and in

dial and digital vernier

simpie to amreve the required

The gu e, which can be obtained from
setona mEcrometer or vernier

-_[See Project Updates 7—P40]

caliper, and the special transfer caliper
which is described in the text is set to this
measurement. The measurement is
transferred from the caliper and the
divisions can be obtained as required.

The principle

The device consists of a barrel with an
expanding nose to grip inside the mandrel.
Fixed to this barrel is a disc of 4in. diameter
aluminium adjacent to which is another
similar disc of the same diameter, which
carries a mild steel bracket. This in turn is
fitted to a second bracket mounted on the
quadrant. Each side of the discs are the
sector arms, one of which is the setting
arm, the other the moving arm. A brake
bracket is mounted on the fixed disc
bracket which enables the lathe mandrel to
be locked during machining operations,
such as milling, drilling or just marking out.

The fixed disc carries a pin which acts as
a stop for the moving sector arm. Both
sector arms carry thumbscrews which
allow them to be locked at a given setting.

..and seen here in
position on the author’s
ML7 - with adaptation it
can be made to suit
other lathes.

The need for division in the model engineer’s workshop is ever-

Usage

To use, the attachment is mounted on
the lathe, the brake is released as is the
moving sector arm. The workpiece is
mounted on the faceplate or in a chuck and
the first machining position is set. The
brake is applied and the moving sector arm
is turned anticlockwise to the stop position
and locked. The dimension for the chosen
number of divisions is taken from the chart
and set on the micrometer or vernier; from
this it is set on the transfer caliper, which is
then placed against the moving arm cap,
and the setting sector arm is moved to butt
up against the second leg of the caliper. It is
locked in that position.

The first machining operations can now
be carried out on the work. The brake is
released when the work has been
completed and the workpiece rotated until
the moving sector arm butts up against the
second leg of the caliper, at which point the
brake is re-applied, and the second
machining operation carried out. The
operation is then repeated for the required
number of divisions.

present. The cheap way is to use the lathe change wheels, the
expensive way is to use a full dividing head. In this article, Al
Longworth offers a neat device which is more accurate than
change wheels but avoids the expense of a full dividing head.
Although some experience will be necessary to make it, it is not all
that difficult. It can be constructed from stock materials but it is
hoped that sets of castings and materials will be made available by
Model Engineering Services, Pipworth Farm, Pipworth Lane,
Eckington, Sheffield S31 9EY. It should be noted that large numbers
of divisions may lead to slight cumulative errors

IMPI.E TO USE
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CHORDAL VALUES FOR DIVISIONS TWO TO SIXTY (on 4" diameter circle)

32
33
34
35
36
37
38
29
40
aq
42
43
a4
a5
46

0.382° 47
0380° 48
0.369° 49
0.358" 50
0.348° 51
033" 52
0330° 53
0327" 54
0314 85
0.306" 56
0299 57
0292 58
0.285" 58
0279 60
0273

0267*
0282"
0.256"
0251
0.246"
0242
0237
0233"
0.228"
02247
02200
0.216"
013"
0.209°

No
of
Diva

2 6.283" (] circ) 17 0.735"
3 34647 18 0695
4 2828° 3 SeeNote | 19 0.658°
5 2361° 20 0626"
6 2.000° V4l 0.5967
7 1.7357 22 0.569"
8 1531 23 05457
a9 1.368° 24 0527

10 1236 28 0.501"

n 127" 26 D482

12 1.035° 27 D464

13 0957 28 DAag’

14 0.890° 29 0432°

15 083z 30 0ag

16 0.780° 3 0.405"

AS THESE ARE OUTSIDE THE RANGE OF THEDO - 1" & 1"
THEN IGNORE EVERY ALTERNATE DIVISON

2° MICROMETERS, OHTAIN 6, 8 & 10 DIVISIONS

It will ba seen that each position is
obtained by releasing the moving sector
arm, turning this anticlockwise 1o the stop
and relocking, then releasing the brake and
turning the work until the sector arms maet
and then reapplying the brake

Checking for accuracy

An accuracy check can be quickly
carried out before machining operations
begin by marking the work for the first
operation and checking that the indexing
arrives back at this mark after the required
number of divisions have been indexed. A
quick way of making such a check without
marking the metal is to cut & cardboard dise
and secure this to the facaplate or chuck
with double-sided tape. A scriber set in the
wolpoest can be used for marking this and
ensuring the accuracy of the check.

Manufacture

There is not a great deal to be said
about making the devica, as itis all
straightforward turning. drilling. milling, etc.
Strangely enough, although accuracy is of
importance, the actual work does not have
to be as accurate as one would expect from
a device designed In itself to be highly
accurate! Care must be taken that the
caliper heads are a good sliding fit on the
bars, 88 sloppiness could cause
measurements to go wrong. Likewisa, the
jaws should be square to the bore and
should also be flat. Casehardaning of the
jaws might give an improvement in the life
of the caliper, but as no great pressure is
applied, it is certainly not a necessity.

The dividing attachment can be
fabricated from stock material or made
from castings which it is hoped will ba
avallable. Whilst, as always, appearance of
the finished product is impartant, it is not
assential 1o the working of the device and
ordinary good, straightforward machined
finishes will suffice to make it work r
correctly. ].
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QUICK TIP

Sometimes it is not practical to hold work
in the chuck or collet, a typical instance
being when the outside has to be
completely machined and witness marks
are not desirable. Lightwelght material
such as wood, plastic. thin sheets, etc.,
can be secured with double-sided sticky
tape. The photograph shows a piece of
plastic being machined whilst stuck to

the jaws of a three-jaw chuck in this way.
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SIMPLE TO USE DIVIDING DEVICE

BREAX EDGES B
SOFTEN CORNERS

TRANSFER CALIPER

The device shown
complete with calipers;
full-size pull-out
drawings in this issue
provide all the

information you naed ta

make one




GRANDPA ENTERS THE
COMPUTER AGE'

any years ago, whilst stili a boy at
school, | purchased a few back
numbers of Model Engineer from
& local . Among them was the
issua for 9th Novembear 1950, which
illustrated upon its front cover the most
* complicated piece of geared mechanism
that my, 8s yet untrained, eyes had ever
beheld. The caption inside informed me
that this object was a compound geometric
chuck constructad by Mr. Norman Tweddle
who wis, | balieve, at that time Presidant of
the Society of Ornamental Turners.
However, my whetted appetite and aroused
curiosity were to be frustrated by the fact
that no article explaining the purpose or
function of this mysterious apparatus
appeared in the pages of the magazine. In
fact, as far as | am able 1o ascertain, no
articla concerning this, or any other
chuck, was to appear in the
Engineer for a further twenty aight
years. However, | stand 10 be correctad on
this point as | am not a regular reader.
And so it came 10 pass that | finished

w‘lud-ilhadfalmhtuveanddadndln
know more, the foreman sadly shook his
head in dazed bewilderment. ""Son, chucks
comé in all sorts of guises and sizes. We
havé three-jaw self-centering, four-jaw
independent, soft jaw, collet, bell, ring, drill,
pin and magnetic! But geometric - naver
‘gard of ‘eml”

Howsever, as in all affairs of the heart,
persistenca and diligence finally paid off
and my imerest kindled and rekindied over
the years, eventually enabled me to
construct a fairly accurate picture of my
‘first love's’ charactar and
Auhmwlhwbmmnmmdm
that, apart from instruments that | have
made for mysell, | have never once held
ona of these objects in my hands; nor have
| ever indulged in the art of omamental
turning, and have neither the time nor the
inclination to do so. But to return to Mode/l
Enginear - ndhemgaruq:l;rrmduofﬁn
magazine | was delighted when a colleague
who had learned of my interest in

chucks, handed me two

:k numbers of Mode/ for 1st
Septembaer and 6th October 1978. These
omulmdmwmmiebmﬂnmbiw
? m&nm Hummd
u y of _
Fable informs me thus: Tubal Cain, 2
descendant of Cain. “'The instructor of
évery artificar in brass and iron.” Genesis
422 Nica 1o know that we lesser mortals
are in such hands, isn't it? Had |
known about him before, | might have
looked up ic chucks in the Old
figure in

engineerin said,
“Nuff sed”’, However, | had now completed
the circle in Tull. Pity Tubal Cain's article had

The article on making a
geometric chuck in the June/
July "91 issue proved to be very
popular. Things are now taken a
step further by Mr Smith from
Bristol, who offersus a
computer program for the
chuck, as well as sharing some
of his considerable knowledge
of their history

not been around when my curiosity was
first aroused — but that's another story,

First principles

It was not originally my intention to deal
at great length with mechanical geomatric
chucks, as Tubal Cain has covered the
ground fairly comprehensively and now Mr

diamond stylil the patterns may be used 10
enhance the surface of glass objects.

In order to generate these pattamns,
geometric chucks rely almost exclusively
on the usa of apicycloidal geanndg. i.8. sun
and planet gearing. When the chuck
embodies only one sun and one planat
gear (regardiess of how much other
gearing may be employed within the chuck,
in order to give a particular value to the
ovearall gear ratio) the chuck is described as
@ ‘single part’ chuck However, two, three
and, | believe, six part chucks have been
constructed. This is achieved by taking the
output drive from the first planet wheel
and, through guitable gearing, using it to
rotate the foundation plate upon which the
second planmt whee! is carried, whilst the
second sun or stator wheel is held
‘stationary” with respact to the foundation
plate of the first part ... and so on (see

||' W
L ]!l1'g Figure 1

Allard has given us a description of his,
Howewver, in order to make my own article
complete in itself, | think it may be wise to
give an account of first principles, and the
general historical record, Geomatric chucks
are attachments 1o the lathe and have the
purpose of generating patterns. These
patterns are in two dimensions only and
serve little purpose other than to amuse
and, in somea cases, astonish the onlooker.
The only practical valus which such
contrivances have is their employment in
the arnamentation or decoration of
praviously turned work. Of the millions of
pattarns which a two-part chuck may be
capable of producing, it is usually the
simpler figures that are most suﬂibhs for
this purposa, Typical surfaces which might
be decorated with such devices include the
lids of ebony, rasewood, baxwood or ivory
trinket cases, watch cases (in the softer,
more precious metals) and by the use of

boo dibEb s dbileblabin Fladebobbii b dalldi AR

Figure 8). Geometric chucks may fook very
complicated indeed but they all work on
the same simple principle: namely, two
rotations and an gccentricity per part. The
manner in which the eccentricity is derived
will be dealt with in the next section

History

Before getting involved with the
computer simulation of these instruments, |
thought that readers might care to consider
some of the early illustrations of geometric
chucks. These illustrations are rarely
reproduced and this is unfartunate, for the
simplicity of the early instruments should
give those who wish 1o make mechanical
geometric chucks a8 sound understanding
of the principles. As far as | am able to
ascertamn, the earliest illustrations appear in
the Manuel du Tourneur of LE. Bargeran,
published in 1816. The Machine Epicyeloide

Mode! Engineers’ Workshop



Figure 3 o]

here lllustrated in Figure 1 is clearly what
we would now describe as a single part
geometric chuck.

The backplate in Figure 2 bears the sun
or stator wheel ‘C’, This is bolted to the
lathe headstock by what appear to ba
square-headed bolts marked ‘A, The
foundation plate ‘H’ in Figure 3 then
screws on 1o the lathe mandrel nose which
is fres 1o pass through (and rotate within)
the stationary sun gear ‘'C". When the
foundation plate Is completely screwed on
to the mandrel, the teath of tha planct
wheel ‘A engage with the teeth of the sun

gear "C’, such that, when the mandrel is
rotated, carrying the foundation plate 'H"
araund with it, wheel "& is set in motion.
Further consideration of Figure 3 reveals
that the shaft carrying wheel ‘A has at its
other end the pinion a and the bearing for
this shaft is bored in a block ‘B’ fitting into a
curved mortise and locked by the screw b.

The drive from a is now transmitted via
an idler wheal ‘C’ to tha front terminal
wheel ‘'G’. Now notice that wheels ‘C' and
‘G’ are carried upon an independent plate
" {shaded darker than the surrounding
foundation plote, and hereafter referred to
as the flange). This is free 10 pivol about the
centre of idler wheel ‘C' and can be locked
in any position along the eccentricity scala
'E" by the locking screws ¢. When these
screws are released and the flange ‘I’
moved until it reaches the stop 'F', the
eccentricity between the front terminal
wheel ‘G” and the centre of the foundation
plate "H’ is zero. Now, if a faceplate,
carrying a workpiece, were screwed on to
the hub 'K’ and the chuck set in motion (at
this setting of the flange) the device would
merely act as a differential gear system, the
faceplate rotating at a different speed to the
lathe mandrel, the difference in speed
depending, of course, on the overall gear
ratio of the system. But if the screws care
released again and the flange ‘I’ given
some eccentricity with respect to the centre
of the foundation plate "H’, then two
rotative motions will result,

The from terminal wheel ‘G’ rotates
indepandantly on the flange but at the
same time is carried around by the

'

Wilcox’s Circloidal Chuck

foundation plate ‘H'_ Thus we armive at our
single part chuck having two rotations and
an eccentricity. 1T we now it & tool or
stylus to maks contact wit

carried on the faceplats, a patiern will be
drawn upon the workpiece similar 1o those
illustrated in Figures 4 and 6, the exact
nature of the pattern being determinad by

QUICK TIP

A good timesaver in the workshop is to
make a simple drill stand to take the
clearing and tapping size drills for the
threads you use most and put it next to
the drilling machine. | have one with 0, 2,
4, 6, 8 and 10 BA clearing and tapping size
drills and aset of BAcountersinks foreach
head size plus a general-purpose one
Another block has two sets of BA cheese
head counterbores, one set with clearing
size pins and the other with tapping size
plll'J

Don Unwin




in which this principle may., if necessary, be
further extended. The drawing shows an
‘exploded view’ of a three-part chuck. Each
part, in this instance, is constructed on the
Wilcox systern, for simplicity, The
eccentricity of the front terminal wheel is
controlled from a simple flange rotating
about the centre of the intermediate wheal
) {limsl and locked by a knurled
thumbscrew, Each has its planet wheel (Py)
(P2} (P3), eccentricity scale (rq) (r2) (r3), fron
terminal wheel (Ftq) (Ft2) (Ft3) and each has
a stator wheel (Sp) (Sq) which would,
when the parts wene coupled, mesh with
the plant wheel of the naxt stage. And so,
finally, wa arrive at a three-part chuck
having two rotations and an eccentricity
per part. However, the mathematical
summing of these rotations and
eccentricities is a slightly more complicated
matter, as will be seen in a laler section.

Bare bones

If a circle rolls (without sliding) on the
outside of the circumference of another
circle, the locus of a fixed point on its
circumference is called an epicyciond; if it

rolls on the inside the locus is called an
hypocycioid. If the fixed point is inside or
outside the circumterence of the rolling
circie, in the case of the circle rolling
outside anather circle, the locus is called an
epitrochoid. If the fiked point is inside or
outside the circumterence of tha rolling
circle, in the case of a circle rolling inside
another circle the locus is called a
hypotrochaid.

The co-ordinates of the tracing
point

Let ‘P’ {see diagram 1) be the position
of the tracing point when the point of
contact of the circles has moved from ‘A to
*H', 'P' was originally at “A. Let & and b be
the radii of the fixed and rolling circles, and
# and o the angles tumed through by ‘OH'
and ‘CH’ respectively; then the arc "AH"1
ab and the arc 'PH' =bgé. Since the arcs are
equal ad —bo also o —ab /b,

Let {x, y} be the co-ordinates of ‘P
referrad 1o ‘0" as origin and 'OX as axis of
x. Then

x =0K - PM =0C cost - PC cos CPM

~{a +b) cosh - cos{® +ao)

={n +b) cosh -becos’ '

v =KC - MC =OC sin@ - PC sin CPM

—{a +b)sind - bsin""8

If the rolling circle is inside the fixed
circle, the co-ordinates of the tracing point
are obtained by changing the sign of b,
Hence, for the hypocycloid:

x ={a - b)costd +bcos’.' b

v-'-ia +b) sinB - bsin "8

Nearly all the curves by
geometric chucks arg, in fact, epitrochoids
(the locus of a paint either ingide or oulside
of the circumference of the rolling circle),
We can simulate this in the computer
equations by the attachments of an
imaginary vector arm at the centre of the
rolling circle, extending beyond its
circumference. If this vector arm is
designated L and the radil of the circles
designated “R” and r, then the equations
become:

x={R +r) cosb - {r +L) cos I =)

v =R +rsin@ - - {r +L) sin (% ]

Nomenclature
Geometric chucks ame usually set up

with respect to the following nomenclature:

a) the overall train value or diminishing
affect of the wheels in use on any
particular part from the front terminal
wheel through to the stator wheel s V"
Thus, for the first part the value of the
train is 'V1', for the second "V2', and 80
on.

_/
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Figure 9
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Figure 10 g

of phasing which ought to be considered. If
the lathe is stopped and any adjustments
made to the eccentric slide (in order to
superimpose one figure upon another, for
example) a partial rotation of the wheels in
the train would occur. This partial rotation
would result in the axes of the lobes or
cusps of the new figure being out of phase
with those of the original. Compensating

Diagram 2 shows a device for
correcting such discrepancies. 'B'isa
mltahlawhaulinﬂ'lglrdn,simn in side
alevation. It carries in a small bracket, fast
on its face, a worm ‘C’ meshing with a
wormwheal ‘A, keyed to the shaft ‘D", _
Rotation of the worm, by means of a small
key (provided for the purpose), causes
rotation of the wheel 'B' with respect to the
shaft upon which it is carried. See also
“phasing whesl’ in Tubal Cain's article.

Finally, the terms “in‘ and "out’ must be
considered. In the literature relating to the
geometric chuck, these terms refer to
whether the loops of a figure turn inwards
moumﬂ&m ::d;:’thumof!he
Holtzaptfel ch pend upon whether
the number of arbors in the train is odd or
even. If odd, then the loops wm in, if gven,
they turn out.

a single

In the equations
part chuck, this is accomp by
changing the sign in front of V1_If this sign
is plus then the laops will turn in, and if
iminus then the loops turn out.

in order to add a second part to the
mathematical model it is now necessary to
consider the section of the equation in
which this sign ocours, The expression in
brackets (1 - V1) ar (1 +V1) relates 1o the
ratio of absolute displacement between an
incramant of rotation ) of the mandrel

wrumom the first part's et
mulwﬁa} mlmmﬂ"mdpmﬁan
dtheoumubor,fmnhlmmnﬁnd

wheel and through the gear train
rapmumdwﬂtuvdu?:‘\ﬂ‘.lﬂm,in

B

devices were subsequently introduced in ©
order that such errors could be obviated.
Diagram 1
s
o AL K
(=]

Model Engineers” Workshop



modifications to the programming may be
found necessary. The format of the
programs should be fairly easily
understood by working through them line
by line and referring to the manual for
explanation of the keywords, il necessary,
In the case of program IBB1 the Basic
formula for the epitrochoid X co-ordinate
ooccurs ot line 380 and for the Y co-ordinate
at line 420. Similarly at lines 370 and 410 for
IBB2. Readers may care to model 4, 5 or
‘umptean part chucks, and if o0, if they
follow the reasoning referred 10 earlier
{refating to absolute displacements) they
should not have too much difficulty. Be
particularly careful with the brocketing of
the equations and e mindful of the fact
that the equations will expand alarmingly
as more parts are added. | have included
program “QVD’ {for & three part chuck) 10
demonstrato this. Readers can experiment
- Ingérting their own parameters.

EETE S

Figure 11

Remember when entering the ‘theta step’
parameter to any of the programs, that this
is the term in the equation which will
determing the spead at which the program
runs, The smallar it is, the better the
resolution of the curves, but the program
will take longer to complate the drawing of
a figure,

In the case of the compound chuck
(program 1BB2) readers will probably be
intriguad by the ordar in which the various
parts of the pattern are produced by the
tracing point. | would daly anyone to
pradict this, prioe 1o running the program
and watching a particular pattern generatec
on the screen (try 1984 - 1985)

The parameter tables

In 1875 Thomas Sebastian Bazley MA,
wrote a learned treatise dealing with the
operation of the Holtzaplfel two part
geometric chuck. The title page of this work
is illustrated in Figure 9, surrounded by a
few examples of the Victorian ormament to
which Bazley, apparently, devoted hall of
hig life. The parameter tables have been
1479 drawn up strictly in accordance with the
eccentricities and gear ratios given by
Bazley, in order 10 test the accuracy of the

4.

the case of the first part this is fairly easy to
obtain (as we have already seen) because
the stator wheel of the first part s
stationary, being rigidly attached to the
hendstock of tha latha. In subsaquent parts,
however, the stator wheel is only fixed’
with raspect fo the rotating planet carrier of
the previous part

There is a special procedure used in the
surmming of epicydic gear traing which
nead not be considered hera,* Suffice it to
say that the ratios of absolute displacement
for the second and third pars are.:

A BAPY N 5 Villeraissunsernnsstnninstronstlic
and 1 -V1-+VI xV2-VIxV2xV3 ... 3d
By now a pattern has emerged enabling
the 4th part 1o be written thus.

1-VI+VIxV2 -VIxV2xV3+V1x

V2xVixV4).. L : Ath
and so on, if it is necessary to add further
parts.

The computer onginally used in these
expenments was the BBC model B and
later on an Acorn Electron was substituted
The programming - carried out in
aextended Basic — worked equally well on
either, Accordingly, those having access 10
either of these computers can type the
programs straight in. Virtually amy modem
micro should suffice, although some minor

pl'.,'l_}l]".f-".::-0-‘[,}1|‘l'l})l'r 1941

ke
3 REM SINGLE PART GEOMETRIC CHUCK
10 «TVO. 1
=@ MODE ©
38:
4@ INPUT"THETA STEP (DEG)" :INC
538 INC = RAD (INC)
&0
78 INPUT "Exi1":irl
80 INPUT “SR* :r2
?0:
128 INPUT "PHI 1 (DEG)": PHII
110 PHI1l= RAD (PHI1)
1203
13@ INPUT *V1i*::V1
140 ;
150 S = riler2
1480 Factor = 580/8
17@:
18@ VDU 2Z9.648:512;
190 PROCAXIS
208
218 THETA =
=228 PROCX
238 PROCY
240 X1 =X PROGRAM CONTINUED OVERLEAF

73



ialling

to 129 are all ‘simple’ figuras,
to say, they can be drawn with the

a a single part chuck. Hence, use

program IBB1 to illustrate these figures on

the computer, entering the neters

from T.1hir' IHH Figures 93, 94, 123 and 124

cOmputer
Figure

f figures in whmh the lcops
15ps) tirn in. Conversely,
78 and 129 are examples of
the loops tum oul.
an examintion of Table 1BB1
icate that in the latter case V1 has
-Ur‘J from positive (o negative (recall

1987 sre compound
3 necessitate the use ot o
wick. Henca, use program |1BB2
monstrate these figures on your
nputer - entering the parameters from
Table IPB. Figures 1972 - 1979 are
p o eompound ligures in which
s urn in. The parameter table
gitive whilst V2 is negative. it
vl thaot the h\_]llrr"i are paired -
M 1975: 1976 1977:1978 1979
panion figures Il"f.‘n‘!IOﬂCd
examination of the table
the anly ehange which accurs
ch from one pattern to the
sa angle Phil {once again
rec .dl the ;‘Jrl'.rlmu, section)
- 1987 are examples of
in which the loops turn
ter table shows both 'V
Once again the figures
§ nr‘nmnum figures -
‘t‘t’" 1981 ; 1982 1983: 1984 158%: 1986 1987
Again the table shows the onty change
from one 1o the other, in each pair, is @

angle Phil from 0 deg.

[u 180 deg difference which
ooeurs in tha S SR olumn would only
change the overall size of the figurs)

Of further historical interest
ngre ll) lilustrates 8 number of
ACCESS0 3 agrnamental lathe from
the pax ol H :Humﬂm s Turrung and
faripulation, Vol 5 The
1w one of these delightful
I ntrivances would
axcellent project for any model
[ aring enthu vho wished to try
his hand at somathing slightly differem
Figure 109 is, of course, the lathe slide
resd uqulu::a{::] with & kv oparated ool
hich any of the square
sories may be fited. These
day, powered from an
overhead deive which could, no doutit, be
incorporated in order to adapt the Myford
for the purpose of ornamental turning
Figure 10a is the eccantric cutting frame,
‘b’ the drilling frame, ‘¢’ the collet chuck for
the drilling frame, 'd’ the universal cutting
frame, ‘e’ the alliptical cutting frame and 1"
scloidal cutting frame. Figure 10h
annor in which the cross slide
s, beé driven from the

rive. Some of the
hich can be generated
8l cutting frame and the
lathe as a counting ot
indexing device are fllustrated in Figure 7

A supplement
Further examination of the epicycloidal
cutting frame, illustrated in Figure 101, will
3l that this is in effect @ one part
geometric chuck adapted to be hald in tha

Y1 =Y
MOVE X1.VY1
REPEAT
THETA = THETA + INC
PROCX
PROCY
DRAW X,Y
UNTIL X2>X1=.,81 AND X<X1+.,@1 AND Y>Y1-.01 AND Y<Y1
*I gl

INPUT “TO DRAW ANOTHER PATTERN TYPE 1 OTHERWISE

TYPE @":P

3

40 IF P=1 THEN 4@ ELSE 350

35@ STOP

=60 3

370 DEFPROCX

380 X=Factor #(r1sCOS(THETA)+r2#C0S( (1+V1)=THETA+PHI1))
35@ ENDPROC

400

4

18 DEFPROCY

428 Y=Factor#(r1+SINI(THETA) +r24SIN({ 1+VII®THETA+PHI1) )
43@ ENDFPROC

440

450 DEFPROCAXIS

460 MOVE

-500,0:DRAKW S00.06: MOVE 0,500: DRAW @, -300

47@ ENDPROC

<y

] s

2@

18 REM TWO PART GEOMETRIC
20 =TVRa. 1
30 MODE @
48 INPUT"THETA STEP
58 INC = RAD (INC)
&0 INPUT "Exi"rl
780 INPUT "Ex2" tr
88 INPUT *"SR"™ :r3
o :
100 INPUT
110 PHIl=
120 INPUT
130 PHIZ =
140 ¢
156 INPUT *Vi®:\V1
160 INPUT *"WVZ":VZ
170
i8d § =
190:
70D Facter = S0B/S
210 VDU 29.648B:51Z:
<20 PROCAXIS
230 :
240 THETA = @
258 PROCX
260 PROCY
270 MOVE X.Y
280 REPEAT
290 THETA =
300 PROCX
310 PROCY
320 DRAW X.Y¥
330 UNTIL FALSE
340 ETOP
Jo0
=60 DEFPROCX
370 X=Factor+(ri+«COS(THETA)+rZ=CO0S((1+V1)#THETA+PHI 1)
+r3#COS((1+VI—(Vi=V2) ) *THETA+PHIZ) )
380 ENDPROC
1903
4080 DEFPROCY
410 YeEFactor#(pl1aSINI(THETA)+r2«8IN((1+V1 )+ THETA+PHI 1)
+r3aSIN((1+VI= (VI ) I THETA+PHIZ) )
420 ENDPROC
430
440 DEFPROCAXIS
450 MOVE -500.0:DRAW S00.0:
468 ENDPROC

CHUCK

(DEG) " : INC

*PHI 1 (DEG)"t

RAD (PHI1)
*PHI 2 (DEG)":
RAD (PHIZ)

ri+r2+r3

THETA + INC

MOVE 0.5800: DRAW B.-500




=0

5@

&3

70

=[vd

0
100
110

120z

130
140
150
16@

PART IBEETSON ECF
MODE @
INPUT" THETA STEP (DEG)™ :INC
INC = RAD (INC)
FRINT *GC PARAMETERS“
INPUT "EX1" :r1
INPUT "Eul" el
INPUT "SR":ra3
INPUT *PHI 1 (DEG)": PHI1
PHIi= RAD (PHI1)
INPUT "PHI 2 (DEG)": PHIZ
PHIZ= RAD (PHIZ)

INPUT *V1*":Vv1
INPUT "2V V2

PRINT "ECF PARAMETERS"
INPUT *CFl1%:r4
INPUT *"CFr*irS

INPUT "ECF Driving Ratio (SP)":DR
INPUT "V For ECF"iVc

INPUT “PHI 3 (DEG)*: PHIS
PHIZ = RAD (PHIZ)

S = r1+r24r3+rd+rs

Factor = S00/S
VDU 29.648:512:
PROCAXIS

.
H

THETA = @

AL PHA @

PROCX

PROCY

MOVE X.Y

REPEAT

THETA = THETA + INC
ALPHA = THETA=DR
PHIS = PHI3 + (INC#V¢c)
PROCX

PROCY

DRAW X.Y

UNTIL FALSE

STOP

DEFPROCX
A = Factor#(r1#COS(THETAI++»2%C0S{ (1+V]1)%*THETA
FPHT 1) +e 3RCOG( (1 4V1-(V1 2V2) ) THETA+PHIZ)

B = Factor®{r4a=COS{ALPHA)+rS#COS( (1+Vc ) *ALPHA
+PHI3) )

X = A—B

ENDPROC

DEFFROCY

C = Factor#(ri+SIN(THETA)+rZo2SIN( (1+V1 1*THETA
+PHT 1) +r J#SIN( (1+V1I=(V1=V2) ) THETA+PHIZ))

AL PHA

tor# (re=*SIN(ALPHA) +rS+5IN( (1+YC

DEFPROCAXIS
MOVE -S00,.0:DRAW S00.0: MOVE
EMDRPROC

september 1990

100! receptacie of the slide rest
Figure 11 illustrates the manner in
which this instrument was soms )

hereafter referred 1o as the '‘ECH. I'_;
in the 0ol receptacie of the slidc
drive to the "ECF’ is from an overhasd
e vin o diminishing trg
wheels ‘A, B, C, D, E, F* (spiral drive) i
haadstock mandrel (the normal drive of
which is disconnected). The central idler
wheel of this train is ¢
links {ik) in ordér to permit movement of
the slide rast (SR along the oros ‘[
'ECF’ driving pulley has a broad-faced gewr
‘A mounted at the rear and keved to the
pulley. This allows a small amount of
movement of the tool recepta L
facilitate bringing tha tool into contact with
the faceplate carrying the workpiece, The
faceplate is in turn mountad on & two part
gaometric chuck driven from the mandrel
In this way two, stparate, epicycloidal
SYSLOMS ara gearad together, W] each
other with both tool and workpiece moving
in distinetly independent geom figures!
As ona might impgine, some very

complex gerometric patte wWere
demonstrated In this manner
Unfortunately, whilst the former programs
are mathaematically perfect and will
faithiully reproduce the figures generated
by their mechanical counterparts, | have
nat, as yet, been able to devise a similarly
mathematically perfect program for th
up. Howaver, thia program glven as EQ
whilst not suitable for the jen ; \.mll

oduce the figures ilustrated in Flgure

O (Bck- knita

which are from Bazley's | leave
readers 10 experimeant further and,
hopefully, find the perfect formula for the
program

Who knows? Finding the solution 1o
Smith's last program may become one of
the grest andeavours of the model
engineening fraternity!
N.B. A prablem which arose |
compilation of t CIrams
stopping the program when the pattern
was completed. A number of methods
were attempted (one of which has b
intact in 1887, lines 320-350). Howe
these ware not entirely successiul, the
sasiest way being to usa the s oy
(The problem is far more comg
might appear at first sight.)

Conclusion

During the late 1880s, or thereabo
Holtzapitel ornamental lathe, com
its full range of tools and a O
somawheara in the region o 000, & truly
colossal sum in thoss days. These
machines were produced as expensive
playthings for the very ric s
be made again, It is important, t
that a mcord of their func
capabilities be
chuck was one of
accessories to such machines, f it 1%
hoped that this little article may eventually
find a place in the final complilation of such
a record
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MODE @

INFUT" THETA STEP
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THETA
UNTIL.

INC = RAD
INPUT "Ex1"ir
INPUT "Ex2"

INPUT “E
INPUT “SR"

INPUT
PHI1 =
INPUT
PHIZ =
INF
PHI3

1

"PHI 1 (DEG)":
RAD (PHI1)
"PHI 2 (DEG)":
RAD (PHIZ)
"PHI 3 (DEG)" 3
RAD (PHI3)

((1-V1)#(THETA) +PHI 1) +r3
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390 ENDPROQC
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THETA +

INC
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= Factor*{(r1xSIN(THETA)+
((1=V1)*#(THETA) +PHI1)+r3*SIN((1-V1+
)*RTHETA+PHI

V3) ) *THETA+PHI3) )

1

THETA) +
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) +r4%SINC(1-V1+{V1®V2Z)

DEFPROCAXIS

MOVE

00 T O
PROCAXIS @,500:

@ :
270 MOVE @.0

her help and encouragement during the at the well’ of ornamental turning will find

project. all they require in Turning and Mechanical
L e Manipulation’, Vol. 5, by J.J. Holtzapffel.
Bibliography Bazeley's Index to the Geometric Chuck

is a rare book but might be obtained on
Inter-Library Loan.

A recent publication on the subject is
Ornamental Turning by T.D. Walshaw
(otherwise Tubal Cain), published by Argus

*A section on the summing of epicyclic
gear trains is to be found in An introduction
fo Mechanics of Machines by J.LM.
Morrison and B. Crossland, Longman (pp.
178-179). Those who wish to ‘drink deeper

ENDPRC

1C

DRAW 5G@,0: MOVE

2.-500

Books, price £15.95 plus £160 p&p.
Available from Argus Books, Argus House,
Boundary Way, Hemel Hempstead HP2 7ST.
Photocopy reprints of the Model Engineer
articles referred to by the Author are
available from Readers’ Services
(Photocopies) at the above address -
postal service only.

k)

PARAMETER TABLES IBB1 IBB2
4 BINC | Ex1 SR | Phil ] Fig. BINC | Ex1 SR | Phil Vi Fig. BINC Ex1 Ex? SR Phil Phi2 V1 V2 Fig.
5 A 2 0 5666 | 93 | 5 A 14 0 -466 | 98
5 | 32| 28 | 0 |5666] 84 5 | 22| 22| 0 |466] 8 o P Bt e W L s T R
5 A76 | 124 0 |28333]| 123 5 388 | 22 0 |-2833]| 128 10 4 2 07 180 0 35 6 1973
5 A3 17 0 |28333| 124 5 33 27 0 2833 | 129
10 3 3 05 180 0 35 -6 1974
ECF2 10 3 3 05 0 0 35 § | 1978
BINC| Ex1 | Ex2 | SR | Phil | Phi2 ] W1 V2 CFl | CFe [SP/DR| Ve | Phi3 | Fig
10 2 4 05 0 0 35 -6 1976
2 7 2 0 0 0 -2 2 12 22 | -B0 2 180 | 3455
A0 Y] 2 0 0 0 -2 P 12 22 -80 -2 0 3456 10 2 4 12 180 0 35 -6 1977
3 B B 0 0 0 -2 2 12 27 60 2 180 | 3457 .
T 7 [ s oo | 220 |m|®]z ][0 [u8 e A B S 0 el B I B
1 17 | 34 | 34 0 0 -2 2 12 12 60 2 0 |3473 10 1 5 14 0 0 15 6 1979
. BINC | Ex1 Ex2 SR Phi1 Phi2 V1 V2 Fig.
Old Fiat ;
500 wheel QUICK TIP 15 5 1 1 180 0 -16 6 1980
| have a mill drill of Far Eastern
manufacture similar to the one shown at 15 5 1 1 0 0 16 6 1981
the Jack Sealey premises in MEWAutumn
1990 issue. Mine was purchased in the 15 4 2 04 0 0 -16 6 1982
USA. | found raising and lowering the
head difficult from the front of the 15 4 2 o1 180 0 16 6 1983
machine because the crank handle which
was fitted moved to awkward positions 15 3 a3 08 180 0 16 6 1984
as itwas rotated. | replaced it with a small
car steering wheel (mine was from a Fiat 15 3 3 08 0 0 18 6 1985
500) suitably bored and secured with
screws. | have since used the machine for
f i -1
eight years and have had no further i i 2 5 g D s i i
problems. : i
Frank Birchall 15 ? 4 09 180 0 16 6 1987
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