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saries on electric motors and their speed

control with an item on controllers for
DC motors. It has been found preferable to
divide this final part between two issues.
Contrary to the situation in the last issue,
where it was explained that it is impractical
to detail the making of an AC inverter; in
thesae concluding issues more emphasis is
to bo placed on making ones own,
especially in the next issue.

The arnticle includes the application of
smaller low voltage maotors that have many
uses for table feeds, powering smaller lathes
and milling spindles etc. For these, making
onas own controller is a much more of a
possibility. The article will contain some new
gircuits as well as some updates on some
which have been previously published.

In issua number 16, | raised the question
of axhibiting workshop equipment at the
Model Engineer exhibition, and asked for
readers comments on some magazines of
the past. | would like to thank all those who
wrote regarding these subjects. More will
be said about the exhibition i a future
isgue but a selection of the letters received
regarding the older, now defunct,
magazines are published under the heading
Backlash in this issue. A few readers
erroneously thought that | wished to obtain
copies, many thanks for the offers; in fact |
was questioning to see if readers had saved
copies, 56 as to daterming if they were
considered collectable, as is Model
Enginear, and hopefully Model Engineers’
Waorkshop in the future.

l n this issue we were to conclude our

Safety Equipment

Since becoming editor | have received
many letlers pointing out the responsibility,
maoral if not legal, for setting a high
standard in the observance of safe working
practices. Thesa have aften referred to the
requirements of the Health and Safety Act.

| have no major disagreement with
readers who write in this way, but do
however, have first hand knowledge of the
difficulties.

It was with this in mand that | added to
my photographie kit a pair of safety
spectacies, These could be used by any
machine operator | photograph, should he
or she not have a pair available,

Most readers will appreciate that, when
arranging to visit a workshop, itis
impractical to set oul rigid requirements,
particularly in advance. This would
necessitate asking such questions as: Do
you have all your electric sockets at the
ideal height? Do you have to reach over a
machina to start and stop it? Are any of

your cables mounted 10 a surface whera
they may become darmaged? Do you have
safaty guards on the milling machine? The
list would be large and in many cases a
visit never materialize

Still, back to the spectacles. It seemed a
good idea to go armed with a pair of safety
spectacles, so a pair were duly purchased.
As | have to wear spectacles there had
naver been any reason for me to actually
handle a pair of safety spectacles. | do use
goggles over my Specs in severe
conditions, but these mist up in a matter of
a few minutes.

On receipt, | duly tried them on and
immediately realized thal the protection
they gave was inferior to that given by my
own more regular prescription glasses
These are fitted with vari-focal lenses, the
lenses are of necessity large. | also like, so
as to minimize the sight of the frame, for
the lenses 1o be set close to the face. Also
for maximum aase when reading, which
uses the lower part of the lens, the lenses
are tilted well in 50 that the lower edge
almost touches the face. See photograph at
top of this page.

The end result is that my specs give
better protection than do the safety specs.
Howaevar as my spectacles do not have
shrouds mounted to the side arms | can
just get a finger in from the side. However
this is from well behind the eye, towards
tha hairline. In this respect the safety specs
are a slight improvement, but in all other
respects my own seem better, being
unable 1o even get something as small as a
pencil in at any other paint. The safety
spectacles permit all four finger ends
together to have access 1o the eye from
balow and a single finger from above at
each and of the lens.

I have not gone into all this detail to
digscredit BS2092-2 spectacies, which have
of necessity 10 give a reasonable degree of
protection without over complicating the
situation for industry. The moral is, that
when the individual considers safety in the
light of his or her personal situation, some
thing better than tha laid down standard
may be possible,

Ewven if spectacles are not bifocals there
is no reason why larger lenses should not
be obtained; with the larger frame a wider
field of vision is available, | found this
factor most unhelplul with the rather small
lanses of the BS spectacles. If replacing
your spectacles it is wise to get them fitted
with safety lenses; that is plastic or
toughened glass. | could say more on the
subject but feel enough has been said for
this issue, perhaps | will return to it st some
other time.

Lady readers

Whilst looking through some older
copies of the Model Engineer at the office, |
came BCross o lener in an issue publishad
around 1946-1950. The writer suggested
that, as during the war years much
machining in industry was undartaken by
female labour, the result should be an
increase in ladies involved in the hobby of
model engineenng. Sadly, with one or two
notable exceptions, this does not appear to
have occurred.

There have been ona or two articles
published in M.E.W. providad by a lady
author, and also some correspondence in
Scribe a Line from another, | wonder, do
we have any more female readers?

Reader Survey

Have you returned the survey from the
last issue, if not, it is not too late? Many of
the questions were quite different from the
earliar two, and will provide me with very
useful information regarding your likes and
dislikes. If yvou have not yel returned it, may
| include a special plea that you make a few
minutes available to complete it, for this |
will be very grateful.

Articles, this months’ request

We are looking for an article on a
vibrating hand engraver, can any reader
come up with one, if so, as always, please
write first with some brief detalls.

A word of thanks

Finally a brief comment on a couple of
subjects, First | would like to thank my wifa,
who has been helping me complate this
issue, Unfortunately a recurrence of a back
prablem from many years past, left me fiat
on my back for 13 days. My filing systerns
etc. arg vary precise, some would say too
much $0, and as a result she was able to
locate iterms from our office cum dining
room and bring them too ma, also taking
photocopies as required,

Even when | was back on my feet, she
had to extricate heavy files etc. from the
lower shelves, Parhaps | should get her
working the word processor, just in case

Also, two readers have made comment
on their baing unhappy with my
statements, in the 1ast issue, regarding not
answaring some correspondence, that
makes three of us! The above situation has
mada ma raalize aven more how important
it is that the production of the magazine
must take priority, fonunately this issue
was well advanced prior to my malaise.

Pleasa be assured that | will continue to
raview the situation, and do keep your
letters coming.

QUICK

namme

then there y dnill the

N. Smith
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SCRIBE A LINE

Your views, your pages! Your opportunity to make your point, ask the
question or simply pass on a snippet of interesting advice to others. Your

letters for publication in Model Engineers’ Workshop are always welcome
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Nasmyth’s tumbler reverse - in
error?

Martin Humphreys writes from
Chotleywood to point aut an error in tha
recent article, The evalution of the lathe

In the February/March edition of MEW. |
was most intrigued to read the article by
Don Unwin on the evolution of the lathe. So
much can be learned from historical studies
but it can happen that misinterpretations:
can be made which are subsequently
repeated without question. For example. a
close examination of James Nasmyth's
Tumbler Reverse for Leadscrews, (Fig. 13
p.62 of that issue repeated above - Ed),
shows that it mevely achieves a reversal of
the tumbler wheels themselves since their
pivot is apparently in line with their centres.

Wheels A and D will eontinug to rotate in
the sarne sense at either extreme of the
positions of wheels B and C with a
disengagement in the middie position,

It is not likely that such an eminent
engineer as Nasmyth would have made such
a mistake, 50 could it be that the diagram
shown was for a qurte different purpose?

To which Don Unwin replies:-

Thank you for your letter which was
passed to me by the Editor of ME.W.

You are absolutely correct, the device as
drawn does not provide reverse 1o the icad
screw, However | can assure you that the
sketch came from my copy of James
Nasmyth, Engineer. An Autobiography,
Edited by Samuel Smiles, Published 1883.
Nasmyth has made a mistake in his sketch,
not the only one in the book I'm alraid
probably because he was writing so long
after the events. Unfortunately it is rather
too late to point it out to him now!

The Drummond lathe saga

Arthur Whittaker of Southampton has
acquired an unnamed lathe which he
considers may be a Drummand. However,
looking through some old advens |
consider that it may be a Milnes -can
anyone solve this puzzle?

As 8 newcomer to the hobby and to

M.EW. . a subscription was a very
warlcome Christmas present - may | join the
Orummond Lathe correspondence?

A few months ago | was given a very
neglected 3%in, lathe which | stripped
down, cleaned, painted and reassembled. |
enclose a photograph of the result.

Despite the absence of 8 makers
nameplate | have been assured that | have
a potentially excellent Drummond,

Most components are in reasonable

candition with the exception of the
mandrel; there are two, neither of which
fun true. One is clearly the original but has
distorted during weld deposition on the
bearing surfaces; the second is an
unsatisfactory attempt at a replacement. |
have made a drawing from these two ta
make a replacerment but ideally | need
machining tolerances and | would like to
get the nose dimensions back to enginal. |
also have Iwo sets of plain bearings which
have diffarent oil ways: how do | choose
which to use? Any helpful comments
would be gratefully received.

I have eighteen change wheels in good
condition ranging from 20 to 73 teeth all 14
DP,

If anyone has unearthed a copy of an
approprigte Drummaond manual may | also
plead for the opportunity to make a copy of
same.

Stainless machine tools - surely
not?

Anthony Walton of Tulse Hill, London,
whom | met by chance recently has set his
heart on a rust free workshop, with tools
and machines made from stainless steel.
Whilst the trend is for more and more small
toals to b made from stainless steal the
stainless steel maching tool would seem to
be a long way off.

Aust always causes problems in a
workshop. Thaere are various solutions, | have
sel my heart an ana in particular. Stainless
steal. Let no-one tell me there are other
solutions - | know, and | do not want them.

I am hoping for a stainless steel lathe.
The biggest prablem will be the three jaw
self centring scroll keyed chuck. Of large
size; for what the amateur wants are small
machines but of massive construction, few
people want to turn ten foot poles; many
want ta turn an old car's brake drum, Can
any réader come up with any info as to
wha in the world (Japan included) would
supply ex stock. or even (though this is
notoriously dearer) make such an article?

On another part of my averall probiems
cauld one of your experts (Don Unwin
perhaps), write a definitive article on lathe
beds? Should they be perfectly flat?
unbroken or bifurcated? rounded? have
integral vees 7 gap beds? etc. Every lathe |
look at seems to have a different bed and
somebody must know what the absolute
ideal is if you can afford to pay for it. Could
anyone be induced to tell us, the énd users?

Reaming - a matter arising

Hans Rudolf Brenner has written from
Hagendorm, Switzerland pointing out an
inconsistency in the article on reaming
(M.EW. No. 13). | no longer have the
author's original text, so | am unable 1o
verify whose error this was - it may well
not have been the author's. | fasl that the
figure of 10% mantioned should have read
1%, but my preference would be 1o allow a
little more than this in the smaller sizes

I hope you will forgive me for coming
back to Mr. Loader’s article about reaming.
After reading that article, | expected that
your mailbox would soon be flooded with

Model Engineers’ Waorkshop



letters, but as this seems not to have been
the case, | fwel | have at least to fill that gap.
First I have to admit that | don't see mysalf
as an authority on that subject, insofar as
my knowledge mostly comes secondhand
from my hbrary and a little only from my
own workshiop.

The subject on which | would like to
comment in this letter, is the amount of
material fo be removed by reaming or, in
ather wards, the size of the drilfed hole in
relation to the reamer’s diameter. In his
article Mr. Loader states that this allowance
should be 10% of the reamar diameter, As
this contradicts all | have sean about that, |
checked to see what the higher authorities
have to say on the subject. This can be
oxpressod in one senfonce;

“A reamer is not a tool for bulk removal
of but showld take only the smallest
possible cut!™

Mr. Loader's recommendation of 10% is,
in my eyes, certainly bulk removal. | would
even go so far as to say that it is aimost
impossibla to anter & reamar In a 10%
smaller hole. Ta stress my paint, | cannol
do better than to quote one of these
autharities. Mr. lan Bradley, in his book The
Amateurs Workshop, writes :

“In order to avoid ovarloading a parallel
reamer, and 1o ensure a smooth finish to
the hole, it fs important to ensure that only
the correct amount of matarial is left for
removal, Manufacturers recommend that
this should be from 0.006 to 0.010 in. for
reamers up o in. and from 0.070 to 0.015in,
for reamers from 4 to tin. diameter.”

Expressed as percentages, these values
lie between 1 and 2% and this corresponds
wall with my own experience, For my
mgtric reamers in the same range as
abowve, | drifl 0.7 or 0.2mm undersize.
Naturally it is necessary to ensure that the
drill ddoes not cut oversize! | felt that for the
benefit of the so-called tyros | must
mention what | consider a rather bad slip in
vour otherwise excellent journal, and if
somebody feels | am completely wrong
and Mr. Loader is right, | will be pleased ro
read his opinian in MEW.

An easy intercom unit

Pat Twist of Winchester is another
reader reporting a useful buy at a Car Boot
sale

With the idea of installing an intercom
between my workshop in the garden and
my bungalow. | acquired at a car boot sale.
two ax-GPO telephones of the dial type.

The two phones turned out to be slightly
different but were compatible, they were
models 706 PLA 67/2A and 706F FD1.

| found that if the two are connected
togather matching the coloured leads -
Green to green, Bive to blue, White to
white and Red to red with 12 voli DC in
series with the red connections, everything
works well as far as the speech between
the two stations is concerned, but the bells
do not ring.

I could not find @ way of making the
bells work, it is obvious from the
construction that the befls are AC (or
interrupted DC) and tha coils are of very
high resistance, and include & magnet.
However if you ignore the bells jand the
dials) and wire In two buzzers, one in each
phons, the circuit is beautifully simple.

You will need two ITT 12v buzzers, No.,
UJ56-35R from Greenweld, Maplin, or one of
tha othar largs suppliers. These are wafar
thin and about 1%n. square, they will have
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a palr of wires each, a red and a black , and
give quite a beep noise connected to 12v
but only if the polarity is the correct way
round, if no beep reverse the connections
{it does not harm them if connecred
incorrectly).

Open up the two phones, either a single
screw at the rear where the leads are. or on
some models, undo the two screws located
on top, close to the cradle rests.

With the works exposed, you will fincd
mwo rows of terminals. On my wo phones
they are numbered like this 13456789
0111213141518 17 18 19

On both phones Nos 4,56 & 7 are
strapped together, 5o are Nos 8 & 9, also
Nos 16, 17, 18, & 18.

On model 706 PLA 87/2A you will find
that the 4 wire lead is connacted to red No.
I, Green No. 2, Biue No. 3, and White ta No.

10. Connect buzzeér to Noe 2 &3, Rad 1o No,
2 and Black to No. 3.

On model 706F FD! you will find that the
red lead connects to No. 1, Green to No. 14,
Biue to No. 12 and white to No. 16,1718 or

18,

It is obvious therefore that you will need
four wires to connect the two stations,
double twin bell wire will do.

I have no doubt thar other models can
be made to work, the speech side should
work anyway, If the burrers don't, play
around with the buzzer wires dabbing them
on the terminals, trial and error, Don't
forgat that no sound will come if the
polarity is wrong, so each dab should be
made twice,

in my case | found that if | had my
milling machine running or the grinder |
could not always hear the buzzer (but
funnily enough, if it was “coffee-up”™ |
never missed it) so, although | have the
buzzers fixed, | also strung another three
wires between stations and made two 12v
bells. so each station has a button to ring
the ball at the other end, then one lifts the
phone to talk.

A reader comments

A.F. Parsons writas from Cowlay
regarding a number of items which have
appeared recently in M.E.W.

1 was vary interested by the article in
M.EW, No. 76, by Alan Jeaves on Metal
Polishing. This is a task which always gives
me a problem. Because my workroom is 5o
small | keep both my offhand and tool
grinders elsewhere; | do not like the idea of
spant grit getting near my lathe or milling
machine.

My late father, a solf employed Master
Millwright, used a modification of the
standard calico mop, which he called an
“ermery bob”. This device was made from
the tattiest of polishing mops which he
coated with Carborundum pawder. Firstly
the mop was given a good "graunching”™
by using it ta polish an old half brick. This
was done o clean it up. It was then given a
thin cost of hot carpenters wood glue on
the working faces (Crold Aero giue was the
bast, after that any fish glue or even scotch
or french cake was used). When this was
sticky the process was repeated and the
gluey surface of the bob was rolled in
Carborundum powder. Any loose materials
ware shaken off and the bob left to cool
and set. He used 80 grit for derusting and
descaling, 120 for cleaning up and 360 grit
for finishing. When he wanted a "High
Finish® he would treat the bob with Russian
Tallow. a nasty process as it went

averywhare. The bobs were thrown onto
the Pig Tails with the spindle still running
(doy not try it unless you know how, as
there is a definite knack to it), When using a
newly impregnated bob the operator stood
wall to one side for the first few minutes, as
a shower of loose Carborundum powder
obeyed Newton's second law of motion,
When a bob was worn out you repeatéd
the bricking, gluing and rolling to give you
a new bob. This is much cheaper than
using sander belts.

Electric Furnaces

! have bought an Electric Enamalling
Kiln, but as it has no temperature controller
I am fitting it with a Simmerstat device
which can be bought from any electrical
supplier for about £5. This will alfow me to
control the temperature and is cheaper
than the vary axpansive pyromaters. A
Simmarstat controls any rezistance heater
by pulsing the power to the element. You
have to calibrate them using pyrometer
pencils.

Brass Supplies

Mr Gomme of Wendover should try W.
Smith (of Clerkenwell) -usual disclaimer- |
think his nearest branch is in Biggleswade,
Beds. | use the branch at Theale near
Reading.

Small Screws

| sympathize with Mr J. Hotingar
(LL.S.A.), I use many 10,12, & 14 BA scrows
in my models If one breaks they are a [otal
pain ta get out unless you hava a spark
aroder. A wateh-maker friend showed me a
trick inveolving Ferric Chloride-and nail
varnish. You pinch your wife’s nail varnish
and cover averything around the hale to
protect the metal. You then etch the
offending screw away with Ferric Chioride.
You have lo stir the iittle pool regulariy
with a pointed wooden match stick. The
process lakes time but it works especially
an hardened steels,

A mortor cycle restorer of my
acquaintance hos buiit a small “sparky”, He
powers it with his Mig weider. It is a very
Hsath Robinson contraption but it seems 1o
work, If any one is interasted | will run the
rule over it and write It up, He usas it 1o dig
broken studs etc. up fo about ¥in. diameter.
| know he enly uses it late at night as it seems
to spoll the T.V. recaption in the house.

Uses for a shaping machine

The shaping machine is a tool which
could see more use in the amataur
workshop, Derek Walters of Tetbury uses
hisi occasionally for Its intended purpose,
but has found and alternative use for one
part of the machine,

| very occasionally use my Adept No. 2
shaper. Recently | wanted the use of a large
, wide vertical bracket. Casting around the
shop, my eyes fell upon the table of the
shaper which | duly removed, then
removed its feathered key.

By drilling extra fixing holes it was able
to be mounted upon the Myford and the
Job was completed. It could of course be
similarly used on the milling machine, or
other lathe.

| wondered if the tip was worth passing
an (o other readers.

Foot switches

Two readers have commented on the
use of a foot switch to control of a drilling
machine 8s mentioned in a racent article,
First C.P. Adams of Belfast:-



I am a devoted subscriber and reader of
M.E.W. since the first issue and greatly
admire the variaty and excellence of the
articles, not to mention the mine of
infarmation contalned in each issue. Long
may the magazine flourish and prosper.

was one point, however, in the
sssue for February/March 1983 in the article
on the foot switch for a piflar drill thar
alarmed me.

This was the recommendation of a
“push on, push off switch. The writer,
indeed. warnad that "should the foot
switch be aperated in ercor whilst the main
swilch is off, the machine will start when
tha main switch is switched an.”

This could, indeed, be dangerous but the
problem need never arise if & “push on,
release off* microswitch is used. Such
switches are avaiiable up to 15 amp rating
and a switch that comes off when the foot
is removed is @ much more speaedy and
sensitive conirol than the double action
required with the recommended switch,
The machine only remains running while
the foot is down.

(I foal that most raaders lathes and
milling machines will not be fitted with no
volt release starters, so will have the same
problem, Provided the foot switch is
suilably positioned it should be quite
accaptable. However C.P, Adams
suggestion of a non-maintained switch is
worthy of considaration -Ed.),

And from G.0O. Kefford of Dymoek:-

Whilst having no intention of detracting
in any way from Mr. Coa’s excellent articie
in M.EW. No. 15 about a foot switch for his
drilling machine, I think that there may be
some interest in my own installation,

Having long had identical thought on the
fnaltar, some years ago | at last got around
to doing samething about it and popped
into my local electrical supplier for one foot
aperated swilch, This | found would set me
back about £28, whean | axplained the
purpose it was suggested that | need not
bother, a good alternativa was a pull
switch, which for the outlay of a coupie of
pounds would do the neadful.

Suitably chastened at having saved
more than £20 | wenr home to work out
how to {it the thing. In case someone may
wish to go down this road herewith one or
two ideas from my experiences.

There is no switch on my machine which
was originally controlled by a switchad
socket outlet, By disconnecting the live lead
from the motor and re-routing it via the pull
switch the socket can be retained as a
master switch. The pull switch (s rated at &
amps which is more than engugh for the
4 hp motor fitted to my machine,

The switch is foot operated by
depressing a pivoted lever on the side of
the cinill stand, its travel is limited to permit
only sufficient movement to operate the
switeh. this is achieved by stops above and
below the pedal, When released it is
returned to its normal position by a spring.
the cord of the pull switch Is connected to
the lever, and that’s it, press for on »
rolease - and press again for off. Very basic
and simple.

If the swatch cannot be sited directly
above the lever however, achieving the
connection may not be quite so easy. | first
trigd mine using about 10 #t, of Nylon cord
around 3 pullays to change direction from
the swirch, which was mounted sideways
on a reof beam. this due to the amount of
strateh under load was yseless.
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Whaere the switch is sited is really
immaterial as is its attitude, but try o
ensure that its operating cord is fairly
straight with it, not deviating sharply to one
sida. Above all do not have the cord
hanging by the machine. Any part of the
cord which is exposed and could possibly
be fowled by anything must be protected by
conduit or gimilar - it can be véry dangerous
if the drill starts up unexpectedly!

Dovetails and Unimats

Twao readers have offared basically the
same solution for replacement belts for
Unimat lathes, that is to use polyurethane
belting. In the first letter from A. Cowie of
Withersea, he does admit 1o the occasional
problem with the patented connector.
Howaever, Richard Atkins of Wanganul, New
Zealand suggests the heat method of joining.

Congratuiations to your contributor Mr.
D. Seroggins on his brilliant idea for
praducing dovetail slides. (Top siide for
Unimat 3, MEW. April'May). | am suwre that
his idea will be taken up by those of us wha
prefer to make our own accessories rather
than pay the inflated prices being asked for
itemms which ara, frankly, no better than wo
can produce ourselves.

A few years ago, | made a very similar
top slicle for my Unimat but made the
dovetail slides by filing from rectanguiar
bar. This may sound like an armbitious
undertaking, but by using the time
honoured method of centre popping along
the scribed line and filing untif enly haif the
centre pop remains, | managed 1o achieve
a very satisfactory result. The top slide and
the vertical slide, which | made later, both
operate with no hint of tightness or slack
throughout their admittedly short traversa,

Like Mr. Scroggins, | encountered
problems with the Unimat drive Belts, not
so much from slipping, but from fairly
frequent braakages. My particular machine
als0 had a healthy appetite for motor
brushes. | could stock up with belts from
tradle stands at exhibitions, but motor
brushes were a different problem
altogether, and whan the originals wore out,
| had to wait for six weeks for a now set,
ordered through a local Unimat stockist.
Later, | found that suitable size brushes
cowld be obtained from shops which
spacialise in servicing sewing machines. ft
was however, necessary to salvage the
spade connectors from the old brushes and
solder thern onle the new ones. This was
easily done, but resulted in a rigid section in
the otharwise very fiexible brush lead, and
care had to be taken to ensure that this was
safely stowed away inside the plastic access
bushes in the motor casing, and not allowed
to make contact with any metal part. At each
change of brushes the motar had to be
completely stripped to clean out the
accumulation of carbon dust.

The motor eventually burnt out although
I had fellowed the operating instructions
and allowed the recommendad cooling off
periods,

Ag | was unwilling to pay the vary high
price of a replacement Unirnat motor, just
to experience the same problems all over
again, | decided to discard the Unimat
motor and find something more robust and
reliable. To cut a fong story short, | made &
small layshaft assembly comprising a shaft
Funning in a pair of ball races spaced about
ane inch apart in a sturdy bearing housing.
The housing was flanged and bolted to the
lathe end plate in place of the original

motor. The pulley was swopped from the
motor to the layshaft 86 prasarving the
original drive configuration.

A 200w miotor was obtained from
JA.Crew & Co. and fastened to the baso
board behind the lathe. and this drove the
layshaft using a fiat belt from a domestic
vacuum cleaner. A pair of flat pulleys with
ond flanges were made to fit the motor
spindie and the layshaft.

The set up worked very well, but the flat
belt was prone 10 excessive flap no matter
what tension was put on it, and it would
ricie up onto the pulley flanges and drive
off these rather than stay on the flat.
Turning the pulley to a convex profile
similar to a traction engine flywheel kept
the belt centred on the pulleys, but it would
still fiy off at awkward moments.

The solution came on a visit to a shap
which specialised in bearings and
transmigsion items, where | saw on the
counter several reels of red polyurethane
belting of various sizes. Thig is in the form
of thick walled tube and Is foined using a
metal fastener which is pushed into the
bore and is self gripping once in place. |
now use this for all the belts on my Unimat.

The cost of the Unimat rubber belt will
buy & yard of this tubular belting which is
practically indestructible. The Yain. and Yin,
belt sections are suitable for the Unimat
although I have found that the former will
separate at the foint if used on the smakll
pullays and the [atter will not allow the belt
guard to close properly if used on the large
headstock pultey, but at all other conditions
thase made up belts give no problem
whatsoever. If a belt does separate after s
lor of use, it can be remade simply by
cutting Yin. off the end of the belt to give
the fastener some fresh matorial to grip.

When | made the modification to my
lathe the cost of a replacernent motor was
in axcess of £100, whereas the cost of the
modification, including motor, was about
£1Q. I now have a lathe which has a useful
increase in power, and is never idle for
want of spares and could at a pinch, be
driven by an electric pistol drill (if | could
stand the noise).

| hope that the above may be of interest
to Mr. Scroggins, and other Unimat users,
and that it may provide a solution (o his
problem of dirty pulleys and black hands.

(Owners of Unimat SL lathes may be
interested to learn of the availability of
spacial belts for these machines, Contact
Machine Tool Maintenance Servica, Unit B,
Sterling Court, Hambridge Raod, Newbury,
Berks, 1el. 0635 523525, Price |s £13.42 per
pair inc, VAT and p8ip - Ed.),

And from Richard Atkins:-

Mr. D. Scroggins M.EW, Apr/May 1533)
in dascribing his Topslide for @ Unimat 3
makes reference (o difficulties with the drive
belts and his recourse to Hoover balts.

The answer is the use of round
polyurethane belting, bought by the foot or
the furlong. Cut squarely to length, the
ends heated on & upturned domestic iron
(with permission), when softened brought
together with the help of a Vee block. the
flash can be removed neatly an the
grindstone.

He also makes raferance to the naed to
have correctly ground and sharp tools. The
late George H Thomas stressed the need
for ground and honed tools. it is wonderful
what a pisce of in. square. Arkansas stone
will do if applied to the vital parts at
frequent intervals.

Model Engineers’ Workshop



Resolving bandsaw problems

Two readers have had the same
problem with the Clarke CBS45MC
bandsaw which was reviewed in Issue 16,
they have come up with differing ways to
combat the prablam. In fact it appears that
bath improvaments could be Included on
the same machine. See also my postscript
after the second letter,

The first is from Cyril Drayton of
North Ferriby:-

Having recently purchased a Clarke
CBS45MC bandsaw | read with particular
interest your review in issue 16 of MEEW.
May | acld a couple of points from my
experience.

When assembling the package the
question arose at which end should the
wheels be fitted. The exploded diagram
suggested the heavy end, catalogue
lilustrations differed on the point. | opred
for the heavy end partly because it suited
the arrangement of my workshop and
partly bacause it would be easier to lift the
lighter and. All went well until one day
when | was trying to move the machine it
sudden'y nosedived and crashed (o the
floor, Fartunately there was no damage but
it was a bit of a struggle getting the thing
back on its feet.

Ar the time the saw overarm was in
what | assuma is intended to be the parked
position, that is one notch up on the
support plate. In order to get the wheels
fully en the floor and the feet clear a fair
amount of elevation is necessary. At this
angle the saw arm is not too far from the
balance point and it is quite easy for it to tilt
over into what would be its vertical
position. If it does this the momentum is
quite sufficiant to ovarbalance the whole
machine, Once this starts to happen it
cannot be stopped because the handle
collapsas. My first reaction was 1o hastily
interchange handie and whewsls. This does
make things quite safe but in my case at
any rate more awkward and heavy to
handia. Further thought supgested a
number of alternative measures. | selacted
the easiest. | found amongst my Junk a
piace of 114 x ¥in. steel, 16in. long. There
ware alrpady sevaral holes drilled in it
evenly disposad about tha centre. It so
happened that the inner pair were exactly
the same spacing as the handle holes on
the saw. Two M10 bolts and the job was
done. | now had a rigid transvarse handie,
handle bars so to speak, With the wheels
back at the heavy end | can now repeat the
conditions which caused the accidant
without losing control. Few things are
perfoct of course; although the handies do
not project much they are al a suitable
haight to cateh one’s shins. This hasn't
happened yet. | also modified the support
plate to ensure a lower rest angle.

The secand peint concerns the cperation
of tha saw. | put it to work as received and
it functioned correctly cutting through tha
work and descending on the stop switch
with a clunk. However when the guide was
movad up to the work as in your
photographs 3 and 5 it would barely cut
through the workplece and the cuf out
failed to operate. this was bacause the
underside of the LH guide was bottoming
on the casting and could go no further.
Same fairly delicate adfustment was
carried out and now the saw will just eut
through and the limit switch works, but it is
a close run thing,
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Mr. H. Killingback of Oakham

| was very interested to read the
excellent review on the Clarke Bandsaw in
M.EW. ApriliMay issus. Othér réadars may
be interested in a safety problem (which |
discoverad the hard way!) and the
approach that I've adopted to solve it.

I bought mine from Machine Mart last
Qcrober, it was already fully assembled
(baing fraom their display). The wheels were
mounted st the motor end. This is in
accordance with the assembly instructions
drawing.

As you note the machine has to be tifted
to bring the whaals into contact with tha
fioar. | found that | had to tilt it quite a lot to
prevent the stand scuffing the floor, and
perhaps a bit mare ta manoeuvra it inlo a
tight spaca, when crash, the weight of the
ovarhung mator caused the saw part to
swing over bringing the whole ot down
onfo the ground.

An abvious answer would be te fil the
wheels at the end opposite to the motor, an
illustration of this configuration was shown
in your article. One does then have to cany
maovra weight whan rmoving the saw as the
handia is now at the heavy end,

As mentioned in your review the frame is
rather flimsy, and having experienced one
overtuin, | was worried about the possibility
of the saw overbalancing when used in the
upright position. | therefore tackiad both
prablems by fitting wooden rails, one each
side, bolted to the left and right hand legs.
The fenath of thase was sufficient to
protrude beyond the legs on the motor end,
thus extending the base and making the
saw less likely to overbalance. The wood |
had handy was 4 x 1}4in. In sectlon and It
protrudes 5in. beyond the motor end leg. |
made the wood a bit lower than the feet of
the stand. | have found that the resultant
increase in rigidity is well worth tha little
trouble it took,

jons on an excellent magazine.
The foll are a few comments
regarding the above letters.

The photograph showing the wheels at
the non-moltor end was provided by the
supplier; in fact the review machine was
assembled according to the instructions, as
were the two readers machines: that is;
with the wheels at the motor end.

The ability to park the saw, as Mr
Drayton describes it in a semi-raised
position is for the purpose of allowing the
length to be cut to be set and the vice
tightened, without the need for the
operator to hold the saw in a raised
position. Whan the saw is being moved the
saw should be in its lowest, that is cutting
position for maximum stability.

The review did comment on the fact that
maoving the machine on a rough concrate

floor was less than idaal, but
considered that for use on a smooth floor it
was adequate. It is therefore up to the
readar to decide whether the abave
changes are worthwhile in their individual
circumstances, As all makes of this type of
band saw are of a very similar construction,
it is likely that thay will all suffer from this
problem to a greater or lesser extent,

As with Mr. Drayton's saw, the review
machine did require precise adjustment for
it to cut complately through the workpiece
when the guide was extended, Do not
attempt, at the expense of accuracy, blade
life and safety: 10 operate the machine with
the guide not extended whan cutting

narrow items, thug avoiding the need for
this adjustment.

Copying attachment for a
Hardinge lathe

| doubt, but | may be wrong, that any
readar will have the exparience in thair
home workshop activities to answer thase
questions, posed by Andrew Ward of
Swadlingcote. Howaver, has any readar
had involvemant with such equipment in
Industry, and can as a result help Andrew?

I have bought from my present employer
a Hardinge centre lathe with which thoy let
me have a Mimic UT Tracer, an American
copier, Having set the tracer up | have had
some problems getting it to respond to
changes in pattarns, When switched on the
tool moves forward and stays there. | think
the probilem is in the solenoid.

Could any of your readers help in letting
me know just row this thing should be set
up? It may be that | have done it wrong,
alternatively does anyone know where, or
how, | can get it tested?

Don't fall foul of the law!

Terry Gould of Shrewsbury suggests
that you check legal and insurance
requirements prior to adding welding
gasses to your workshop equipment

| saw in issue 16, your request for an
article on the use of gas for welding ete. |
have been warking with gas for the past 20
years or so at home and professionally.

| eftery wonder how many others in our
hobby use gas at home, other than
domestic or butane, The regulations
covering the other gases. aspecially
oxygen are becoming vary tight, covering
their use and storage; to get a gas bottle
filled and ta get the gas bottle in the first
place one has ro be registered. Before you
can be registered you must have your
pramises inspected by the fire service. If;
and a big if. your domestic location, where
you intend ta keep your gas bortles is O.K.
then they will issue you with a ticket o say
so, then you ¢can be registered.

If your workshop is 8 woaden shed, this
is & non-startér. | am not trying 1o put
anybody off.

There is another aspect of using or
keeping gas on domestic property, and that
is ingurance.

After a conversation with my insurance
man , | have recentiy discovered that my
house insurance Is not valid. all becausa !
keap gas bottlas in my workshop. The
workshop is alongside the house and is
part off it. There is one exception, that is
the storage of oxygen for medical
purposes. A note fraom your doctor is
required for this purpose.

Whilst trying to abtain further
information on this matter of insurance |
also find that | am not alfowed to keep
more than 2 gallons of inflammabie liquid
in or on the property; i.e. petrol, paraffin,
ete, without it affecting the insurance,
aithough it seems O.K_ (o put a car in the
garage/workshop with more than 2 gallons
of fual ir the tank!

| have also tried ta get in writing what |
can and cannol have {(so has my insurance
man) in the workshop, they seem very
reluctant to assist me in this fashion.

Is this a one off case, do you have any
reeaders who are into insurance who could
shed mare light on this matter? How many
panple have looked into this side of it, |
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anly found out by way of a chance
conversation.

Please don't let this put anybody ofi, the
Fire Prevention Officer was most helpful,
héa was the first parson | had to séeé.

Specifications

Allan Jeeves of Huddarsfield gives us
some thoughts on materials and
specifications

Richard Gormmo (Scribe a Line, issue T6)
and other newcormers lo engineearing,
maodel or otherwise. often have difficulty in
obtaining the corréct matérial for the job or
have some difficulty in obtaining the
correct material in the correct condition,
Many suppliers of materials are unable to
help with specifications of materials and
selection can be quile confusing to the
navice. In Richard's case | think that much
of his problem can be overcome by
annealing the brass rod, As it is only 4n.
dhia. it can be heated quite easily with a
blow torch and successful results should be
obtainad. The rod is heated to a
temperature of around 540 deg.C, when it
will appear dull red in colour. At this point
it is plunged directly into clean, cold water
when once cooled it should be in an
annealed state, and thus bendable.

Depending upon how much bending is
to take place will dlictate as to whether
further annealing will be required. (brass
work-hardens easily due to bending).

This highlights the Editor’s proposal that
an article dealing with gas torches might ba
considered and prompts me o suggest
that an easily understandable brief article
on British Standards may be of value to a
large proportion of the MEW. reaclership.
Such an article could have the effect of
providing a starting point for investigating
the specifications of different materials; l.e.
the relevant British Standard.

This is what standards are for, they are
not out of bounds to amateurs.

{The points raised In this letter will
hopefully be covered in a number of
articles which are planned for future issues
of MEW. - Ed.).

An answer to the Editor’s problem

David Dew of Mykits, Kings Lynn,
Norfalk solves the problem relating to the
use of the lower Tes siots on the dial test
indicator base featured as a constructional
project in issue 17 of ME.W.

You queried the use of the lower tee slot
in the dial test indicator base. This was
described in the June issue as a milling
feature. As it's use was nol indicated the
slot was not machined. “Ah” says |, “Ming
‘s not like that, mina has a vee groove.”

{ 1i4in, across the top on a 2!4in. base
width.)

This thus soived your problem - the
drawing was wrong. But a check in an ol
Buck & Hickman catalogue showed that it
wasn't, mevely that all the accessory pieces
Irad not been shown. To quote!

“A tee slot block which fits in the bottom
teo slor: aither across the base or
lengitudinally, to act as a guide for working
along the edge of marking out tables,
machine beds, etc. price...”

{ acquired my base secondhand many
years ago and had navar fathomed out the
use of the vee guide, there being no
rotational stop. Parhaps it was an
apprentice piece, I used ro use it as a very
robust seribing bioek, but it has been
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gathering dust for some yéars. | must now
remember there is an accurate vee block
10in. long which will take 1%in. dia. when |
need itl!

Scrap Boxes and their contents

P. Bryan of Jarsay makes a useful
suggestion, all ideas received in answer to
this one will be published

I am constantly amared by what some of
your correspondents are able to find in
their scrap box, The time can surely not be
far distant whan one of these gentlemen
will claim that all the materials to consiruct
a Gipsy Major aero engine were to hand.
My experience is to the contrary. Bits
available are always too small,

On & more sarious note would it not be
possibie to compile a list of useful articles
that could be found on a scrap heap
perhaps, or available in shops and which
could be modified or indeed vandalised to
get the desired piece of metal. Ta give just
one example: bicycle cranks provide a
source of aluminium bar. Theré must be
countigss others. Your readers might like to
contritrute their ideas.

A poem - re metrication

Albert Wallis has sent this poem which
indicates that the thorny quastion of going
metric is far from a new one. He also
provides the first suggestion for P. Bryan,
as requested in the preceding letter.

In the racent M.LE.W. Jonas Beausang in
Scribe a Line mentions the use of more
metric systems and I wondered if the
following poem might be of some interest,
bearning in mind that | copred it frarm a book
of poemns written by W.J, Macquormn in

1850.
The Three Foot Rule
Whan | was bound apprentice | learmt to
use my hands,
Falk never talked of measures that camae
from far off lands,
Now I'm a British workman too old to go to
schoal,
So whether chisel or file | hold, I'll stick 10
my three foot rule.

Some talk of millimetres and some of

kilograms,
And some of decilitres to measure beer
and drams,
But I'm a British workman too old 1o got to
school,
So by pounds I'll eat and by quarts I'll
dnnk, and work by my three foot rule.

The mystery lathe queried by Mr. M.A.Yallop.

A party of astronomers went measuring of
the earth,
And forty million metres they took 10 be its
girth,
Five hundred million inches though go

through fram pole to pole,

So let’s stick 1o inches, feet and yards and
the good old three foo! rule.

The great Egyptian Pyramids a thousand
yards about,
And when the masons finished it they

raised a joyful shout,

The chap that planned that building I'm
bound he was na fool,

And now ‘lis proved beyond a doult he
used a three foot rule.

Here's a health to every learned man that
goes by common sense,
And would not plague the workman on any
vain pretence,
But as for those philantropists who'd send
us back 1o school,
Oh, bless their ayes if aver they tries. to put
down tha thrae foot rile.

1 am like most readers | am sure, they
scrounge odd bits of steel perhaps from the
local scrapyard. This is all very wall for
some jobs, but if it is for any item that takes
a lot of strain it could, to say the least, be
very dangerous. For many years [ have
been rebuilding Brough Superior motor
cycles and for the front fork ping, whee!
spindles and fork spindies on which one’s
life may depend | go to the car breakars and
get an old car half shaft, this can be tumed
without annealing if one uses a lipped tool

A mystery lathe

Can anyone help Mr. M.A. Yallop of
Beccles to identify the lathe shown in the
photograph?

I enclose & photograph of a work
colleague’s lathe, It has no name or identity
number. It is need of new bushes, but
without a maker's name we have no idea
as to who to approach.

Several thoughts have gone through the
grey matter, bushes no longer available - is
the shaft worn so badly as to ba irroparable
- turn up special bushes, then overcome
the problem of in line reaming etc.

However any help with identification of
the machineg, and any possibie sources of
spares would ba much appreciated.

Tooling identified
George Swallow of Dorking offers some




more detall regarding the items seen in
Geolf Walker's workshop in our last issue.

I am writing mainly to remark on the
June/July issue of MEW,, which surely
must be the best there has ever been. (| am
almost sorry | already have a wood-planer).
Having built a Dore Westbury miller myself
in five months with midnight oil, | am
amazed to hear of it being done In fwo
weoks. | recollect spending almost that
time on thé spindie, which starts out a3 &
1.25in, bar and finishes at %in. for about
two thirds of its length, The nese was my
very first scrawcutting job!

in the visit to Geolf Walker's workshop
you did not mention that the design of the
Swing-clear toolholder was by Martin
Cloave, a distinguished contributor to M.E.
on workshop equipment for many years.
This toalhalder appeared in ME. no lass
than three times, in E.LM. twice. and was
later marketed ready-made; it was also
available as a kit of materials. | made mine
from the latter in 1884, and Geoff Walker's
version looks like this later dasign.

fts great virtue is not for screwcutting as
shown, but for boring out tight-fitting
cavities for ball-bearings; getting it out of
the way to do the measuring of the last
mullionth is a great advantage.

Wanted - help on a knurling tool
for a Raglan lathe

Mr. Bannet of Brownhills asks for halp:-

Do you think you could run a small
article on making a knuriing tool for the
3iin. lathe |Any offers? - Ed.). | would
prefar one running from the toolpost.

Has anyone got any spare changewheels

for the 5in. Raglan lathe? (Perhaps we
could assist if we had datails of gear DP,
width, bore etc. - Ed.).  would fust like to
close by saying how much I enjoy M.EW.

White metalling in industry

R. Walsh of Newbury commants on Whila
matalling from his experiences in industry

After the war | worked in a small
shipyard where vast quantities of White
Metal (Hoyts No. 11 was melled down over
two blacksmiths forges. Two were used for
continuity of meit. Some of the larger
crosshead slipper guides took about 1 ewt
of matal each.

To obtain the correct temperature for
pouring tha mealt a strip of newspaper
folded to keep it straight was used. It was
dipped into the moltan metal; when it was
scorched to light brown the metal was
raady to pour,

The machining was carried out on an
Archdale Radial Drill using & flycutter with
Wimet tipped tools - carbide tools were in
avaryday usa in thosa far off days!

Any ridges left after machining were
hand scraped prior to re-assembly.

This type of heavy engineering seems to
have passed into higtory. (Largely, but not
entirely - Ed.).

File storage

This useful idea for the storage of files
has been sent in by J. Refson of Thurso

{ readd Mr, Loader’s article on Files and
Filing in M.E.\VV, with great enjoyment and
not a little envy at his skills in this aspect of
our shared hobby. | nota that in his article
he mentions his “cooks knife block” type of

file tidy. | had a similar problerm and toyed
with a gimilar solution, but found the idaa
of cutting a couple of dozen long
rectangular holes in a large block of wood
quite daunting. On the other hand a rack,
whilst easior fo make takes up too much
wall space,

However | eventually arrived at a
successful lary man’s solution, which |
thought may be of interest to other readers.

I made myself a fabricated stand from a
bundle of 15 tubes but from 32mm bore
plastic plumbing pipe, the type used for
wash hand basin drains, These were
assembiled into & horizontal layers of tubes,
arranged in a rectangular matrix with all
the tubes flush at the front end. The bottom
layer has 12in, long tubes to accommodate
the largest files. whilst the others
comprised 10, 8 7. and 6 in. long tubes
respectively for the 2nd, 3rd, 4th and 5th
layers. For convenience in consiruction,
and because | had some to hand |
cementad all the tubas togathar along their
ling of contact using plumbers PVC solvent
cement. The compiete bundie was then
oncased for rigidity in a glued and screwed
frame made from 12mm plywood, about
8in. deap, with its front adge flush with the
front of the tube bunale.

This produced a very compact and
portabie holder, only 8in. tall by 5in. wide
with individual usable spaces within and
berween the tubes for at least two doren
files of various lengths and breadths.

I find its portability quite useful as it can
be stored out of the way in a cupboard or
corngr when not in use.

Please keep up the good work with
M.E.W. a truly excellent magazine.

SERVICES (saLcs)

MAIDSTONE ENGINEERING

50 HEDLEY ST, MAIDSTONE, KENT, ME14 S5AD
PROMPT MAIL ORDER

£38 76 inc.VAT

RIVETING TOOL KIT.

Castings and Materials to build the
riveting tool set illustrated above

UK. postage £2.35

Reversing board
For full details please New models
send SAE 2QD-100

CATALOGUE four 1st class stamps or £1+00.Overseas £1-50

Our comprehensive range includes:-

Battery motor Speed Controllers
2 Quadrant series speed controllers

2QD-25 amp £25 inc Assombied & tesied cand 180mm x S5mm x 20mm

Gives control of 0-100% full speed. 12v or 24v

2QD-35 amp £30 INC  Ascelertion & braking, Braking can be switched out
2QD-50 amp £35 inc Excolloni kow speed forque and conbrol, Curmend lmited

2QD-75 amp £40 inc

MOSFETs chopping at 20kHz for effcency

Two relay desgn gives sahe reversing to 200 drives
Duraction aniy chanpas &1 1ero Speed

£20 inc Either controller can be used down 1o 12v.

Bacause of the success of our 200 spead contralinrs
we decided 1o extend Ihe ranga. The 200-100 is the
result. it would be able io grva 150 amps cold - bul
carcull boards cannol handle 1hat cumint, £0 we

24y £50.00 in¢ restricted it 10 120 amps, 120 amps #t 36v s 4.3

Kilowaltts, or 55 Hoesepowar Assamblad & tested card

36v £55.00 InC 1 50mm x B0mm x 35mm

4 Quadrant vehicle controllers
400D 150A-24v £164.50 inc
400-200A-24v £173.90 inc.
400D-300A-24v £199 75 inc
40D 150A-36v £176.25 inc
400D-200A-36v £1 88,00 inc,
40D-300A-36v £211.50 mc.

Quantity discounts. Technical advice available. Other designs available to
Q.EM Wuﬂmm Fully guaranteed. Please send SAE for detalls.

Qur 4QD senes control acceleration,
braking and reversing. A complete vehicle
control system. Currents up to 300 amps.
" Power 1o 10kW (12 HP).
24v and 36v versions

pecial offers, for April only.

400 ISOA-.?dv £99 87 (save £64.62)
2QD-70 plus reversing board - £50.00
20D-35 plus reversing board £45.00

BM.S. Screws & Nuts Taps & Dies  Cutting Olls

Brass Studding Silver Solder Castings

Phos.Bronze  Rivals Flux Fittings

Copper Rivet Snaps 0" Rings Books

§/Steel Drills Gauge Glass  Drawings

Swssfels D e o paiees

ot Drilis in asoni

Ci Bar  End Mills Steam Ol ETC. _

Tel : (0622) 691308 A
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4 QD
30 Reach Road
Burwell
Cambridge
CB5 OAH

0638 741 930
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Louis Parke offers some sound
advice on marking out, of
particular interest to those
readers new to workshop

activities. However, the
experienced should still read on

WORKSHOP BASICS

FOR BEGINNERS

n looking through the pages of any
o msue of Model Engineers’

Waorkshop readers will soon notice
that a wide range of projects is covered,
These may be quite complex ones possibly
laking several weeks to complete; on the
othar hand thay may ba quite simple
deasigns needing but a few hours to make
and which could confidently be undertaken
by a beginnar or less expenienced worker,

In his editorial in an earlier issue of the

magazine our editor writes that a large
number of readers wish to see articles
written with the baginner especially in
mind. For some time |, too, have felt that
the less experienced worker might
appraciate some notes on basic workshop
processes. Parhaps if | and other authors
contribute in this way we might even
attract new recruits to the ranks of our
fascinating (and sometimes exasperating)
pursuit, Aimost 60 years ago, as a
teenaged beginner, | now recall how much
help | received from the many instructional
articles published in Mode! Engineer.

thereof, The other systam, a metric one,
uses millimetres, a one thousandth par of
a metre {about 3%in.) for the kind of small
measuremeant with which wea are
concerned. This is the modern system and
now largely taught in schools. There is no
doubt that eventually the Impernal system
will become quite obsolete, but resistanca
to change is great, As thesa notes are
intended to be mainly practical | do not
propose to embark on a discussion about
the marits or otherwise of either system. At
the same time | do feel that practical
information should be leavened with
discussion or opinion if it adds to a better
appreciation or understanding of the topic
being dealt with, | would welcome, via the
aditor or Scribe o Line, any commaent on
this view.

To return to practicalities, | suggest that
the beginner, who may be building up a
basic kit of tools, should buy two rules, one
with metric graduations and one marked in
Imperial units. A convenient langth is
1580mm long for the metric rule and Gin. for

twice the value of the previous one, Same
rules are available with ¥win, markings but
| consader these 1o e of little assistance:
below Wain, ather means of measurement
are called for.

To complate, at least for the present, tha
list of items needed for marking out, of
marking of as it is sometimes called, we
should add a 6in, engineer's square, a
scriber, a small centre punch and a 4oz,
engineer's hammer. This is rounded at one
end and is known as a ball pein hammer.
The engineer’s square should be of best
quality you can afford, &.g. Moora &
Wright. In addition you will soon need 10
purchase a pair of 4in, dividers for marking
off circles and arcs, A protractor will also
be needed but an ordinary plastic school
one will suffice for the present. The final
item needed is some layout blue and/or a
spirit-based fibra tipped pen with a broad
tip. These two items can be used to coat
bright matal before scribing a line and this
snables tha line to stand out clearly.

Take great care of your engineeér's

e e J —

SCRMC LINE

—
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BE PARALLEL,
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N, I SOUME 1§ INACCURATE
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Marking out

To start at the beginning let’s think
about measuring and marking linas on
hard materials, usually metal in our case.
As far as measurement is concarmad wo at
once run into a slight complication bacause
A dual systam oparatas, aspacially in the
field of model engineering, The old system,
which | expect will be the most familiar ane
10 the older members of our fraternity is
known as Imperial measurement and
which is, for our purpose, exprassed in
units of feet and inches and fractions

14

the Imperial one. Get rules with clearly
engraved graduations. A useful addition is
a thin flaxible din. type — Photo 1 shows
all three,

The tools

Tha matric rule i, of course, graduated
in millimetres and often % millimetres, but
the Imperial one has various graduations
from 1in. downwards. The smallest
graduations are usually Yan, followed by
Yain., ¥ein., %in., Win. and ¥ inch. it will be
noticed that each fraction as it ascends is

square and try to avoid dropping it
aspecially if your workshop floor is of
concrate. Squares are of little use if blade
and stock are not at 90 deg. and
adjustment is not easy. To check the
accuracy of a square use it 10 scribe a line
on a piece of material with a true edge.
Turn the square through 180 deqg. and
scribe another line on top of the first one. If
the square is accurate the lines should
comcide, If the square is inaccurate,
howewer, the lines will diverge. Figs. 1a
and 1b will make this clear.

Maodel Enginears’ Warkshop



Many, if not all, the designs in Mode/
Engineers” Workshop need a good
standard of workmanship if they are to be
entirely successful. This is not too difficult
1o achiova if we ara praparad 10 take pains
and wark as carefully and accurately as our
axperience will allow, We shall also gain in
terms of job satisfaction when we are
conscious of a task well dona.

Scribers blunt quite quickly, especially
on harder metals, but they can be kept in
good condition by inclining at a sultable
angle and rubbing the point along a strip of
fine amary cloth laid on the bench whilst at
the same time rotating the scriber. The
sharpening can also ba carriad sut 6n a
fine oil stone, It is not advisable to sharpen
tha scriber on the bench grinder as it is all
too easy to overheat and destroy the
hardness of the fine point. At one of the
maodel engineering exhibitions | purchased
quite cheaply a scriber with a tungsten
carbide tip. This stays sharp for a
considerable time but does réquire a green
stone on which 1o sharpen it when this
eventually bacormes necessary,

millimetres thera are in a cartain fraction
you simply divide by 0.040. For exampla,
how many millimetres ara there in ¥ inch?

%in. = in. Then 2:25Qin. _ ¢
n. = 0,250in no‘ 640 6.25mm

Note that the answers given above are
approximate because Tmm equals
0.039372in, and not 0.040in,, which is near
anough for most purposes.

As a practical exampla of marking out
and preparing a piece of metal for drilling
let us consider a plate, similar 1o one of the
side plates for Mr P.D. MeQuaan's vary
practical tapping fixture described in the
April/May 1992 issue of Mode! Engineers’
Workshop. In the present instance we are
thinking of a plate made from a piece of
2in. wide x Win. BDMS (Bright Dawn Mild
Steel) as it already has two parallel sides. It
s to be made as detailed in Fig.2.

11 Remove any oil or grease from the plate
and with a fine file take off any blemishes
or burrs. {Burr = a rough raised edge).

2) Coat with marking out blue and position
the square near one sawn end and scribe a
line with one single stroke of the scriber.

Three examples of rules - all are extremely useful in the workshop.

Although the centre punch has 8 much
maoré oblique point than has the scriber it
too should be kept in a sharp condition,
This can be done on the fine wheel of the
bench grinder. Be careful not to overheat
and dip it in water frequently so that the
hardness is retained. A small bracket with a
vee notch can be attached o the grinder to
support the point when sharpening. The
point must, of course, be rotated while in
contact with the wheel.

Imperial/metric conversion

Before going on 10 a practical exampla
of marking out a brief note relating to
metric and Imperial measurement may not
come amiss, It is useful to remember that
Tmm is almost 0.040 inch. Memorise this: it
is most helpful when making conversions,
Here is a practical example. You need to
make a clearance hole for a plece of Zmm
dia. rod, but you have no 3mm drill. What
fractional drill can you use? First find
approximately how many thousandths of
an inch there are in 3mm by multiplying by
0.040 inch.

3 x 0.040in. = 0.120in.

in. aquals 0.126in, and this fractional
drill is the one to use. One soon learns tha
decimal equivalent of engineering fractions
and many suitable tables are published,

If, however, you wish to find how many

Aug/Sept "93

Be careful to keep the stock of the squars
firmly pressed against tha material. Photo
2 shows how the scriber should be tilted so
that its point makes close contact with the
blade. This line is called a datum line, i.e, it
is a refarence line from which other
measurements are made.

3) Turn the sguare through 180 deg. and
establish the langth of the metal required
by sliding it along the metal for a distance
of &in. and scribe a line as before, Fig.3. Be
careful 10 hold the rule paraliel to the edge
of tha metal so that the length is accurately
measured, The rule itself should be tilted
on its edge to enable it to be accurately set
10 the datum line.

4) Mark a centra line through the length of
the metal by measuring 1in, up near either
and, seribing a small line and joining them
up. (When using the rule it is safer to

e e — e — " = I e

A B I
A — —_—r - T?___

HOLES. ‘EI

A VT BEAN [ a7

B 1/4 DRul i

C. 1/ D /4

66 2 WG STEEL PLATE 1=3/8

NOTE, ALL HOLES ARE DIMENSIONED FROM COMMOMN DATUMS,
THAT 1§ EDCE AND END, MUK DUT IN A SRELAR WANNER

measure from a convenient point. i.a. lin ar
10mm. This will eliminate ona chance of
arror, very often the end of a rule becomes
li‘ieghﬂv damaged and therefore inaccurate.
-Ed.)

5)Mark the centres for the various hales.
Shon vertical lines are scribed at the
spacing shown, Whan a saries of lines is to
be marked out always measure each one
separately from the datum line. This is to
avoid any cumulative error which could
arise if you measured from each line as
you go along. Mark off the horizontal
centre lines from the edge of the metal.

6} Centre dots are now naadad where the
holes are to be drilled. Gently move the
point of the centre punch across the
surface of the metal until you feel it make
contact with one of the centre lines. (The
punch must be sharp). Now slide the punch
along the line until you feel it enter the
point where two lines cross. Holding the
punch quite vertically give it a light blow.
Check that the dot it has made is in the
centre of the cross lines. If it is, deepen the
dot with two mora blows to the punch.
Should you be unlucky and have a slight
error hold the plate in the vice and with the
centre punch and hammaer gently tap the
dot until it is drawn over to the right
position, Fig. 4. This changes the original

=l
4
..|.

BADLY PLACED CENTRLDOT.
TAP DVER IN THIS DIRECTION.

o

3)

18]

P

| ..]

dot into a small groove and it must be
made circular again by holding the punch
vertically and giving it one or two heavier
blows. But the aim should always be to get
matters right in the first place.
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TRADE COUNTER

A first look at products which may be new to you

Patent connector
for use with
tbular Redthane

Redthane belting

Polyurethane baelting supplied by PFL of
Birmingham s available in & number of sizes.
There are five tubular sizes from ¥sin. to %in.
and in solid, three sizes from ¥ein, to ¥in.

The five tubular sizes are likely to be of
the most interest to readars of this
magazine and these are, ¥ain, and
low pewsr drives. Also avallable %edn.
which can replace most “M" section vee
belts, similarly ¥in, to replace most “A"
section voe belts and ¥in. replacing most
“B" saction belts.

The belting is purchased in lengths and
cut 1o length and joined, either with patented
joiners or simply using heat as follows:

Using Joiners

Check length of belting, reduce value by
7%, (in. per foat) and cut 10 length.

Using long nose pliers, insert fastener
into tube, taking care not to damage the
flange.

Insart the fastener into the tube at an
angle and “walk” it in until home.
Insert the fastener into the other end of
the tube using the same principle to form

this form of belting it can
be achieved without this requiremant,
making the belt in situ,

Using heat

Cut belt to length as above.

Press both ends onto the heat source
and malt back 1mm. Press ends of belt
together and hold for one minute.

U"k:-?hm:umhiuuﬁm
an or 7

%rindoranoﬁﬂnm

Leave for five minutes before stratching
belt over pulleys.

For more details of the product and

stockist, contact:
Polyurethane Products Ltd, Alfred Road,

'Sparkhill, Birmingham, B11 4PB Tel 021
772 0869.
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Engineering
fastenings

Obtaining engineering fastenings in
gmall quantities can be a problem; one
company that can go a long way 10 solving
this problem is Screwfix Direct, This
campany has been trading for some 20
vears and whilst its latest catalogue, its
31st, deals mainly with items maore related
1o building and DIY activities, it does have
four pages of machine and high tensile
seraws, nuts, washers and studding.

Sizes range from M3 to M12 and lengths

are typically from B8mm to 20mm for M3
machine screws through to S0mm 1o
150mm for M12 high tensile bolts. Machina
screws (M3 to M6) are available in
guantities of 25 and 100 (25 x M3 x20 long
£0.47 +VAT) whilst high tensile screws (MS
to M12) are available in quamntities of 10 and
100 (10 x M6 x 50 long £0.95 +VAT).

More unusual items are available such
as penny washers, large washers with a
small hole, from M5 to M10 in quantities of
10 and 100. Nylon lock nuts are available
from M3 to M12 with the smaller sizes
available in 100 quantities ( 100 x MS £0.73
+VAT) and the larger sizes in 10s and 100s
(10 xM12 £0.89 +VAT). Studding i
available from M4 to M12 and in lengths of
300mm, quantities are 1 off and 10 off { 1 x
M4 £0.41 +VAT, 1 x M12 £0.76 +VAT) Other
items include wing nuts, blind rivets,
hacksaw blades, and Wet and Dry abrasive
papers. However, the bulk of the items, as
indicated earlier, are building based,
including a vary wide range of wood
scrows and similar, nails, hinges, caiches,
knobs and many others.

There is no minimum order charge but
there is a delivery charge of £3.50 for
ordars under £40-00. The prices quotad
above are typical examples.

For a copy of the free catalogue send to,
Screwfix Direct, 16 Oxford Road, Pen Mill
Trading Estate, Yeovil, Somersel, BA21
SHR, Tel 0935 414141, Fax 0935 32375

Edding 850
Marker

This makes an ideal marker for metal
when carrying out marking out operations.
It has a felt tip 10mm x 17mm which makes
surface marking a rapid operation. Its dries
almost instantly and the marker is
refillable. These types of markers are sold
in all good stationary suppliers, hawever
this larger size may be more difficult to
find. It can be obtained from Tilgear, Bridge
House 69 Station Road, Cuffley, Herts, ENG
ATG. Tel 0707 873434,

Metal finishing
in small
quantities

A company prepared to carry out metal
finishing in small quantities is Doug Taylor

Maodel Engineers’ Workshop



Maetal Finishing Co. They are of special
intarast to the Vintage and Classic
anthusgiast, carrying out such activities as
matal polishing and plating in nickel and
chrome, also lacquering. However they
also carry out other plating such as zing

The company is prapared to plate small
quantities and has no minimum order
charge, for detalls contact:

Doug Taylor Metal Finishing Co, Unit 7,

Knighcott Industrial Estate, Banwell, Avon,

B524 6JN, Tel. 0934 820454 (Evening 0934
510706)

New manuals

Users of Rishton Vertical Milling
machines may be interested to learn that

now user ﬂ]ill]!lillh hi!\"'lr Il{.’ll‘l'l I)]’Udlll]lid 'UI
the VMB0, VM45 and Promil 35 machines,
which have also now been redesignated
VMB01 YM451 and Promil 351

Whilst not pretending 10 be an
authoritative work on the art of milling, the
new manuals contain @ numbear of useful
hints on machine use, materials and the
thormy subject of speeds and feeds, Also
details for the setting up, operation,
maintenance and fully detailed exploded
VIUWS.

Complimentary copies will be sent 1o
those who have purchased a machine in
the last 12 months, other owners can
obtain a copy price £6-00 for the VME0/45
manual and £3-00 for the Promil 35
manual, prices include postage. For further
details or 10 place an ordar contact:

Precision Enginears Limited, Mary

Straar, Rishion, Blackburn, EB1 4RF. Tel
0254 BES001,

New Catalogue

The latest catalogue (number 27) is now
available from J.A. Crew and Co. This
catalogue wilh a very wide range of items,
mncludes raw materials, hardware items.
small toals, electrical and alectronie
companents. Purchases are by mail arder
only, Orders are accepted fram overseas
customers. Payment can be by credit card.
For a copy of this latest catalogue send
£1.00 in stamps to:

J. A. Crew and Co, Watary Gate Farm,
Dovers Hill, Chipping Campden,
Glioucestershire, GL55 60U, Tel 0386
B41979

KPL's TOP QUALITY HSS DRILL SETS

EXCELLENT VALUE -

These superh quality poputar Metric and
Imperial straight shank drills are seldom
found in the UK, as most production goes
to the USA. These dnll sets are avaslable
from KPL PRECISION. To order please
use the coupon or cradit card holders

call 081 665 1041 FI kS

& BAAON CREDNT CARDS ACCEPTED

KPL

AEYVWARD PRODUCTS Lo TETD
226 White Horse Road

O pa am g A TR

Croydon CRO 2LB "me miw e sbe vt gy o o

BRIGHT

Supplied in a

Pladrie 58! me fesd nﬁ!-ﬂ e e

GROUND FINISH

et Pracat Tetal

Crainility

strong metal
box with self

litting drill

E
holders & sire ?
Jmnﬂcllion!
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13-
.

O 5L
PLASTIC C1

e jaatie 1 071

| enclose & clwq-;!:postal order for GRAND TOTAL £

"Mmﬂ'k ATESE VA, ALY, WGTRR CAC o IS akoat m tlows.

EX P/DATE...
TITLE...
ADDRESS. .

OPRDERS DISPATCHED WITHIN 458 Hrn.
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AL Reeves & Co, ( B ham)y Lud,,

The Model Engmeers Suppher

Tel: 021-7T79 6831
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Bob Fletcher made this lathe
mounted fretsaw and provided
this article as a result. However,
looking at the design it would
be relatively easy to motorise
and make it a K’ee standing
independent machine should

any reader prefer to adopt that

course of construction

must admit that for a long time | was of
I the opinion that a fretwaork machine did

not have a great role to play in the field
of model anginearnng. When one desires to
produce articles to intricate shapas there
always seemed to be other ways of doing
the job.

One day | was asked by a friend who
had just moved house if | could design and
make a brass name plate for his new home,
somathing a littla diffarant than those
commaercially avallable at the local D. | ¥,
store, in other words, a one off, After some
hours on the drawing board | came up with
a design which required the |etters
interworked in a lattice pattern, cut out of
brass and mounted on a mahogany board,
Quite a fow hours with a coping saw and
Swiss files etc. were spent in making the
brass plate which was then mounted on a
piece of mahogany. Although my friend
was highly delighted with the finished iteam,
| had the feeling that it did not justify all the
time it had taken to produce. | began 1o
think that if | had been in possession of a
small fretsaw the intricate shapes on the
brass plate could parhaps have baen cut
out in one workshop session; also there
could be a few items made more quickly in
my model angineering activity. | started to
look around for the avallability of such
machines on the commercial scene. | found
that there are quite a few very good
machines on the market but in what | term
as true homae workshop faghion | examined
the possibility of making one before buying
one ready made.

mmnw-dm:dﬂm:ﬂupmm
to be used.

The design

There were two possiblilities at the
design stage, one was a free standing
maching in its own right, and two. an add-
on accessory to the lathe. | was still of the
opinion that the machine would only have
occasional use, but would be useful to
have around when needed hence |
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The main body st up for the machining of the crankhole. Attention drawn to the 4 jaw

chuek being used.

concantrated on a machine which would
mount on the lathe cross slide and take its
drive from the three jaw chuck.

| have three lathas a Zyto, a Myford
Spead 10 and a Harrison. The Zyto was
considered to be limited in it's centre
height although it does have a gap bed.
The cost of running the 1% h.p. electric
motor on the Harrison just to drive a
fretsaw did seem a little excessive, hence
tha choica foll on tha Myfard Spead 10.

Dimensions given are for this machins,
but can be varied 1o sult individual
requirements, as can the throat depth 1o
suil your own requirements,

Just a word of caution, it may not be just
a matter of moking the frame arms longer,
doing so could have an affect on the frame
support. For example if the arms are
increasad in length by 4in. or more it may
be advisable 10 increase the thickness of
the support arm to the next stock size of %
x ¥in. and the suppon end plate from ¥in.
to %ein. also the hind rollar from #sin, to
Winch, What | wish to say is that if one part
is ahered it could have a chain reaction
effect on other componeants of the
machina,

Please do not let the foregoing put you
off, just consider the consequence of your
actions in the interest of safety, With a linle
thought the machine base could be
mounted on a suitable board driven via
pulloys and drive belt through an elactric
motor mountad to the rear of the machine,
making a free standing fratsaw. A sultabla
ratio would have to be worked out for the
drive pulleys according to the motor used.

Constructional notes

Let me start by saying that any reference
to trade named products in this anicle are
given solély as a guide and that | have no
connection with any of the products. | feel
sure that other products on the market will
do the job just as well.

Having got that out of the way | can start
on construction.

A LATHE MOUNTED

Another angle of the 4 jaw chuck,

There are quite a few parts to this
maching; mest of them are straightforward
to produce so | only intend to mention
them in brief. For the bensfit of newcomers
| will suggest methods of construction.

Start with the main body, consisting of
two flat plates (ltems 10 and 12), held at 90
deg. to each other by a buttress piece (ltem
13). Cut the plates as shown in the drawing
and drill the mounting holes, note that
these holes are spaced so that the tapped
holes in the buttress piece do not intersect.
The large 1% in. dia. hole is machined later.

In my first design | had intended to
attach the plates by electric walding the
joints in the interest of speading the job up.
| exercised great care in holding the two
plates at 90 deg. and ran a fillet of weld
down the jont; unfortunately due to the
intense cancantrated heat the amount of
distortion that took place you would not
believe, and after spending some time on
the anvil with a large hammer trying to
ractify the problem it was eventually
scrapped.

This design is my second attempt and
although more time consuming the end
rasult was well worthwhile. A bonus in
using this construction is that if the

Model Engineers’ Workshop



butlress piece is assembled onto the base
plate first and the lixing scrows are finmly
tightened it can be mounted in its intended
position on the cross siide of the lathe, o
suitable fly cutter mounted to the mandrel
or face plate and the work traversed across
with very light cuts, this will bring the face
of the buttress piece square to the lathe
axis. The vertical plate is now mounted and
the screws firmly tightened, a spot of
Loctite Screwlock (221) on aach scraw will
make a more permanent fixture, | used 2BA
countersunk socket head screws.

Mark off a vertical line on the upnight
plate to the dimension shown on the

drawing for the 1%in, dia. crankhole. Refit
the main body assembly to the cross slide;
with a cantra drill in the three jaw chuck.
Adjust the cross slide so that the vertical
mark lines up with the centre drill and
make a deep centre drilling in the upright
plate, follow this with a small drill and
gradually increase the size of the drill unil
the hole has been opened out 10 the largest
size drill suitable for your lathe, There is
quite a force required to make a drill cut, |
would recommaend the use of a block of
hard wood at the rear of the upright plate,
pushing the workpiace forward wath the tail
stock; thus relieving the pressure on the

lathe saddle. Change aver to a borning head
and bore out the hole to 1%in, diameater
This method will ensure that the crankhole
is at the correct height for your lathe.

For the newcomer, who may not have
got around to making a boring head as yet,
| include a photograph of a set-up | use at
times, it will be seen that the four jaw
chuck has been prassed into service as a
makeshift boring head. With care quite
satisfactory results can be achieved, If you
prefer, a betweeon centres boring bar could
also be used, Note that in the photograph
the chuck guard has beon removed so that
the chuck and cutter can be clearly seen.
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The crankshaft

The simple crankshaft is made up of
three parts, the Rin. dia. silver steal shaft
{Itam 17), and the % in. dia. crankpin are
machined to the sizes on the drawing. The
14in, dia. crankdisc (iterm 18) should be
machined up ovarsize and tha final zut
taken so that the disc is a tight thumb press
fit im the crankhole in the upright plate. The
reason for this will become clear latter, The
three pans are assembled and silver-
soldered together using Easyflo 2; 8 good
panatration Is required. | would
recommeénd roughing up the surface of the
spigot end on the shaft and pin to halp the
silver soldar panatrate right through the
joint

The crankshaft bearing housing

The two parts of the bearing housing
{ltems 11 and 24) are made and held
togethar with braze. A small bronge bush
{itam 1B) is made and pressed into the
housing; when the bush has been pressed
fully home, a Yein. dia. hola is drilled
through the housang and bush to allow a
drop of oll to be applied occasionally. A
Hin. reamer is passed through the bore to
bring it to the correct size.

| have specified that the two parts of the
housing are held together with braze. if
your aquipment will not reach the
temperature required for brazing then
silvar solder would make a satisfactory
joint

Frame support

The naxt part to be made (g the support
for the saw frame which consists of two
parts. The first is a Y%in. x %in. steel bar cut
to length as shown. A short stub end s
machined on one end Jin, dia.x Win. long,
The second piece {ltem 26) is a %in. flat
steel bar 1% x 6%in., cut 1o length and a
small “V* groove machined at each end
The position for the %in. dia, hole Is marked
aff and drilled, the flat bar is now placed
onto the stub end and set vertical to the
support arm, Note that the shortest part of
the fiat bar is to the bottom of the
assembly. It is now brought to a bright red

heat and brazing rod run into the joint. If
you wish 1o leave out the brazing
oparation, although | have not tried it
myself, | see no reason why, if an
allowance is made to the length of the
support arm so that the stub end could be
madae longer and a Win, dia. thread put on
the stub,

It could then be passed through the %in.
dia. hole and held with a Min. nut, here
again Loctite could ba usad 1o make a more
permanant fixtura

The assembly is offered up 10 the
vertical plate of the main body as shown In
the G.A. drawing and held in place with
clamps. The holes for the mounting screws
can now be spotted through the holes in
the upright plate and then drilled and
tapped 2BA. Finally, the fixing screws are

Showing the set up used to machine the taper section. Attention drawn to the machine
vice shown in this photo. (An article on these vices would go down well - Ed.)
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firtect and firmly tightened.

The bearing housing can now be fitted;
this is the reason for making the crankdisc
oversize. The crankshaft assembly is fitted
into the crankhole in the upright plate and
the housing will slide over the shaft up
against the vertical plate. The crankshaft
will align the housing central o the
crankhola, the housing is held in this
position with clamps and the mounting
holes spotted through the holes in the
vertical plate. They are now drilled and
tapped 2BA and the screws fitted and
tightened. The crankshaft is removed and
returnad to the lathe, a one or two thou. cut
i€ taken from the diameter of the crankdisc.
When the crankshaft is refitted it should
turn freely and have the minimum of
clearance between the crankdisc and
crankhole. If the mounting screws protrude
through the upright plate They must be
trimmed off and filed flat.

The saw frame arms, Item 3

The frame arms are made from ¥in, x
¥in. steel bar and at 2%in. from one end a
slot is machined across the bars Yin. wide.
The arms are machined to a taper as
shown in the drawing, as the lop and
bottom arms are the same They can be
machined together. The photograph shows
the set-up | used to machine the taper
section.

It may be of interest to the beginner to
take nota of the machine vice shown in this
photograph. They are a matched pair |
made some time back and can be used
indepandently of each other. A register is
fitted to the under side of each vice which
is a snug fit in the siots of the milling
maching table. When used as in the
phatograph tha ragister automatically lined
up the two sets of jaws, Although tha
setting-up for machining so that they are as
accurate a matched pair as possible
without the use of a surface grinder is
complicatad and demanding, if thera is an
Interest in this type of equipment it could
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form the subject of a future anicle. (Yes
please -Ed.). Back 1o the fratsaw | do hope
the Editor will forgive these short
diversions but my old typewriter keeps
branching off onto other subjects of
interest. | hope it will be seen from the
drawing of the saw frame srms that there Is
a ¥an. dia. hole required at one end for the
blade clamps and a ¥ain. slot for the
tension rod at the other, also there is a
small groove cut across the arms central to
this slot to locate the rocker bush, ltem 66,
and the keep pin - not detailed, for ltem 5.

A hinge bar is made from a piece of Win,
square bar 1% in. long with a "V" groove
machined along its length. It is placed
central in the slot in the saw frame arm and
held with braze or silver solder.

Saw blade clamps, Items 4a - 4e

Twao of these are required, they should
be quite straightforward 1o produce from
the drawing. Just a couple of points to take
note of; one is the swivel pin which needs
to be only lightly riveted over - the knuckle
should be perfectly free to move back and
forth. The second point is that | have not
given a dimension for the position of the
¥ain, dia. cross drilling in the clamp screw.
This hole should ba marked off from the
jul, it should be positioned so that the
clamp plate covers half the hole. This is g0
that the clamp s¢rew does Not impose any
shearing action 1o the blade, which must be
held by the clamping plate.

The tension rod, ltem 5,
Tension nut, Item 6 and Hinge
Roller, Item 9

These are straightforward pieces to
make and need no explanation. The hinge
rollers are cut from a length of ¥sin. dia.
silver steel and although | have not found it
necessary. They could be hardened and
tempered to dark straw if required.

At this stage the machine can be
tamporarily assembled and we coma to the
connecting link for the crankshaft. Due to
the limited space. the type of link | chose to
use, | have always refarrad 16 as a sliding
trunnion connection. However, takan from
the Applied Mechanics Transmission of
Motion and Power, the mechanism |5 more
usually called the Infinite Connecting Rod,
as the motion of the sliding bar is the same
as would be produced by a connecting rad
of infinite length

The dimensions given on the drawing
are basic and due to the possibility of slight
accumulative errors on the parts already
made it would ba as well to chack aach
measurement from the machine and adjust
as required. The first piece (ltem 14), is a
block cut and machined 1o 2% x 1% x ¥inch,
Tha position for the glot is checked and
marked out. The machining was done with
a %in, slot drill and the ends of the slot
made square with a squara file. A trunnion
{lterm 23) is made and filed up, it should be
a snug fit in the slot. The two parts are
offered up 1o the machine, the saw arms
are held at the centre of their travel; | used
o clamp. The crankshaft is positioned so
that the crankpin is to the front and on the
horizontal centre line. The block is now
positioned so that the shiding trunnion is
just, and only just, touching the front end
of the slot. This position can be marked or
the block clamped against movemant, tha
lower arm s now removed from the
machine and the position for the mounting
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scraws determined, the hales in the arm
can be drilied and the holes in the block
drilled and tapped 2BA.

The cover plate (Item 15) 1s made and
the holes for the sacuring screws drillad,
using the cover plate as a drill jig the holes
in the block can be drilled and tapped 4BA.
Note that the two bottom holes are spaced
80 as not 10 inlersect with the block
maunting screws.

The sliding trunnion mechanism is
assembled, with a bit of luck when tha
crankshaft is turmed tha frame arms will
bob up and down. | found mineto be a
little tight. due to the trunnion being too
good a fi. The machine was fitted to the
lathe and with plenty of oil applied, it was
run slowly for ten to fifteen minutes after
which it turned over by hand very
smoothly, The assembly was stripped
down and washed clean, on reassembly all
maving parts were coated with graphite
grease, If you have difficulty in obtaining
graphite grease in asmall quantities an
alternative | would suggest is a product
named Copper Slip which is easily
avallable in small tubes from most good
car parta and accessory shops.

Top guide brackets, Item 7

There are two guide brackets 1o be mada
and the one for the top arm has a very
important part to play. Fretsaw blades are
fragile, they will eventually break when the
machine is being used. The top bracket has
bean purposaly incorporated in the design
to limit the amount of movement of the top
arm in tha avent of a blade failure. It is
intended to prevent tha arm from flailing or
thrashing about, doing damage to its
surroundings, It is very easy 1o make,
please make and fit the bracket before the
machine is put to work. A langth of fiat
mild steel Win. x 1in. is requirad. A slot is
milled or filed at one end to the dimension
shown, the bending lines are marked off
and the bar is bent to shape in the vice, two
holes are drilled for 4BA bolts, Tha brackat
i placed over the arm and the saw
assembled using a standard fretsaw blade,
Blade 1ensioning is done from the tension
screw al the raar of the saw frame

The crankshaft is now turned so that the
saw is at the top of its stroke. The guide
bracket is positioned up against the frame
support plate and set 3o that the top of the
slot is clear of the arm by ¥ain, min, to K¥«in
maximum. It is held with clamps. The
crankshaft is turned over by hand to check
that the bracket is not fouling the arm.
When satisfied that all is well, a 4BA
clearance drill is passed through the two
pilot holes in the bracket and 4BA nuts and
bolts fitted.

Lower arm guide, ltem 20

The bottom arm guide consists of an
upright post and a thrust pad located in the
lowear arm. A piece of mild steel Win. x Xin.
bar is cut to 14Win. long and a hole in one
end is drilled and tapped 2BA. A %in. dia.
hole is drilled 4%in. from the front end of
the arm and a thrust pad (Iterm 21) made
and fitted to this hole.

The gulde post is positioned and marked
on the mounting plate, the pesitian for the
single mounting balt is marked out, and
drilled 2BA clearance. The guide post can
now ba assembled and held with a 2BA
bolt passed through the machine mounting
plate.

Roller keep plate, Item 22

| have used my machine a good number
of times by now and although the hinge
rollers have not attempted to move
sideways, | have made and fitted a roller
keep plate to the top and bottom hinge, on
a just in case pringiple. A piece of 22 gauge
milld steel sheet is cut and folded up to
drawing and fitted to the top and bottom
hinge.

They are positioned over the hinge and
held with two 6BA screws.

The final piece to be made is the work
table (item 81, It is cut as shown in the
drawing and held in place with three 4BA
countersunk screws. The drawing shows
the shape | used but it could be made any
shape that suits you and the material to
hand.

| think that's about it. All that remains is
the final assembly of the machine and then
to paint it to the colour of your choice. You
have a handy fretsaw attachment,

| will make a point about blades to be
used, | have found that it is always best to
use cutting tools far the job that the
manufacturers recommend, fretsaw blades
are no exception. The manufacturers of
fretsaw blades make them in various
grades for different materials and
thicknessas, some suppliers aven colour
cade their blades 1o make it @asy o
recognize the recommended use.

Blades are aiso spacially made for
cutting non-ferrous metals and |
recommend their use for this type of work.

Al the outset of this project | naver
intandad tha maching 1o cut mild steal, but
| have found when circumstances have
made it desirable, that if an Abra file type
of blade with the ends snipped off to make
it the same length as a standard fretsaw
blade and fitted to the machine it will cut
steel 1o intricate shapes.

| will sign off for now with a final line
which seems to be coming a regular one
for me. When it is playtime in the workshop
do have fun and please work safely.
Remaember no matter how much money
you spend on tools for your workshop, the
most valuable tools you will ever 0
have are your eyes and your hands. L]

Q
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ALL THAT GLITTERS

In Scribe a Line, issue No. 16
Alan Jeeves commented on
home workshop owners
working in 1:1 scale. In this
brief article W. Brian Taylor
gives details of some oversize
models made by the firm he
worked for. A case of 12:1 or is
it 1:1?

t was not unusual 1o receive orders for
Ilarger than life items. Some were needed
for demonstrating small mechanisms,
others - as in thig case - wera (o attract

attention from a distance.

“We want ‘em to look exactly like these
only twelve times larger,” he said, handing
owver a selection of phosphor bronze steam
valves, "Include all the minute details so
they have a trully life like appearance but,
as they're 1o be suspandad way sbove our
exhibition stand, you'll have to make ‘em
as light as possible.”

Our client handed over various
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Even at close quarters the twelve-times full size valves retained
thair convineingly lifelike appearance. Little wonder they foxed
the scrap dealer. For those interested in off beat methods the
Vee section screw threads were produced by securing lengths of
patternmakers’ leather fillet to the otherwise plain surfaces.
(Photo: Mack of Manchaester Lid).

specimons from his company’s rango of
valves, soma flanged others with BSP
thraaded connactions, Typical of valve
construction, the samples consisted of “T"
shaped sand-cast bodies. Each had
machined faces and a bonnet-assembly.,
Some were check-valves while othars
where hand oporated stop-valves with a
valve-stem, gland unit and a hand wheel
Claarly, when reproduced at 12in.:1in.
scale, each replica would be roughly four
feot long.

When completed, the accurately shaped
hollow replicas had a most convincing
appearance,” machined areas finishad
smooth and bright, inlet and outlet pons
threaded where appropriato, other surfaces
textured 10 appear “as-cast”.

Each was light anough for an aasy lift
and, with a high-tensile stes! suspension
rod firmly secured to the carcase,
presented no hazard when suspended high
over the oxhibition stand.

Some weeks [ater a letter from the valve
company complimented us on achieving a
convincingly lifelike appearance which
proved to be a popular ice-breaker and
talking point during the exhibition. Their
letter also informed us how they had used

3 R ::M )
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the replicas in a pre-meditated leg-pull.,
Subsequant to the exhibition, they were
intentionally placed in the area where
metal turnings and other swasrf materials
were dumped prior to collection by a scrap
marchant. Seen even at close range, their
lifelike appearance so deceived him ha
assumed thay had been scrapped "
and offered to “weigh 'em in”. )

QUICK TIP

v
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Recycling is a new idea to many
people, but | suspect that it has
been commonplace in the home
workshop since they first came
into being. These little oil cans
give a chance fo pursue this
aim. They can be made in less
than an hour and cost is almost
nil. A few around the

will ensure that the machines

ekc. are always well lubricated

A SIM

oany readers these days are no
M doubt becoming more inclined to

consider the possibilities of
recycling items of no permanent use, these
are many and varied in this throwaway
age. The reason is doubtless twolold, cost
and canservation, with perhaps cost being
the predominant one in most peoplas minds.

Many of such items are well made and

maybe quite complex. Frequently they are
mada in very large numbers, principally as
items of packaging or similar, Their cost to
the manufacturer is very low and, as a
resull they have no potential for recycling
for re-use for their origingl purpose,

Recycled

In this case a srmall plastic canister in
which 36mm films are supplied has been
used to provide a small and very effective
oil can. A number have baon made and
found to be very useful, having a number
of benefits over items purchased, not least
virtually zero cost.

Being so cheap there is no real excuse
for not making a number of these. This will
enable one to be placed at each machine
that requires regular lubrication, Such
action will help to avoid the machine being
run with inadequaie lubrication. The
container being tranaparent (at least in the
case of those used for the prototypes),
some indication of the grade of oil
contained may be possible. It will also be
possibla to tell, visually, if the can is in
need of refilling. The lid, having a recess,
collects oil that runs down the spout after
use preventing oil running down the can
itself, thus keeping it clean and pleasant to
work with, The recess can be periodically
cleaned with a piece of cloth

Manufacture

Making the oil can Is straightforward
thare being no real problems, The lid is
wasily drilled and the size of hole is not
important as the required seal is achieved
by the flange, and not by the spout being a
tight fit in the hole.

To make the spout, start by turning the
outer end, made parallel rather than the
traditional taper. This permits it to be
returned 1o the chuck for turning the end
which entars the hole in tha lid. Drill the
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MATERIAL
8mm dio BRIGHT MILD STEEL.
A, 3mm dio.
B. 1.5mm die. OPEN UP AS
REQUIRED.
C. UNDERCUT SLIGHTLY TO
IMPROVE SEAL,

ALL DIMENSIONS IN mm.
SPOUT.
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hole about half way down the length of the
spoul, and to a smaller diameter than that
considered probably required

The reason for the smaller hole is that
the hole can easily be opened up to suit the
viscosity of the oil, even after fitting to the
lid. It would be much more difficult to close
up the hole if it were found to be too large.
Part off to length and return to tha chuck
the other way round for completing the
other end.

Tum the reduced diameter 1o enter the
hole in the lid, note the Hange is made
slightly undercut 10 ensure s perfect scal. If
preferred the diamaeter can be changed to
suit an available washer, rather than having
10 make the washer, this can be a time
consuming and fiddly job. The clearance
between washer and spout should be no
more than 0.lmm on diameter. Follow this
by drilling the slightly larger size hole to
break into the smaller hole already drilled.

IL CAN

To fit the spout, it is lightly heid in a vice
with the flange against the jaw. The lid is
then placed on the spout followed by the
washer and the inner end of the spout
splayed using a broad end centre punch.
This is then followed by a large pin punch;
or piece of rod about 8Bmm diameter, 1o
flatten the end further and improve the seal.

Limit to length of spout

The arrangement has just one weakness:
the containgr is perhaps a litthe more rigid
than would be preferable. The result is that
the oil displaced al one squeaze is quite
small, such that, if the spout is too long, of
the hole too large, the oil displaced will be
insufficient to more than fill the spout, and
no oil will be dispensed. Unless the
containess you are using are more flexible
that those in the prototype, it is unlikely
that the spout can be longer than that
indicated in the drawing. Of course, if very
thin oil is being used, a smaller hole would
parmit a longer spout.

© |
1

BRIGHT MILD STEEL.
HOLE 4mm dio.

WASHER.
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Use without modification

Without modification these containers
can ba used for othar substances. Thay will
permit storage of workshop substances in
small quantities, permitting larger
guantities to be stored whera there is more
room. This could be for such things as
marking blue, grease and having airtight
lids, even paints and solvents. Being plastic
teats may be nacessary with soma
materials to ensure they can safely @
be stored in these containers. L)
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Most readers will have at some
time placed a block of steel
fitted with a form of boring tool
into the four jaw chuck to be
used as a makeshift boring
head. Al suggests
replacing one of the chuck jaws
with a special jaw which is
fitted with micrometer
adjustment, to achieve a

ional result with the

minimum of parts to be made

icromater horing heads are

relatively expensive, aspecially if

only occasionally required. This
consideration led to the davelopment of the
Micrometer boring adaptor which utilises
the precision and mass of the Gin. 4jaw
chuck and is easy o assemble and low cost.

The drawings and photographs are, in

the main, self-explanatory and it will be:

seen that the adaptor comprises of a block, Ty - ;
cursor bar and micromaeter screw. Assembied and ready for g into the four jaw chuck shown

A MICROMETER
BORING ADAPT

e S ITEM 1 BLOCK
2 PO - . g 390 £ ‘875 MILD STEEL GTY 1
o | l-‘ E 5 7I 7
L < | % |
q ol | ; 2
_#4_?(_ 1;-‘:1L o
‘ 233'75 : \“smszu1 Lo
g 1000
'I'E:ZS
©
The replacement jaw

The black is machined to shide into the
chuck body in place of one of the jaws and
will require the same precision of fit as the
jaw. The dimensions shown for the
grooves are applicable to the Pratt Burnerd
Gin. 4-jaw chuck but can be changed to surt
any other make of chuck. The face bores
and cross bore are shown as %in. dia. in
order to take standard ¥in. dia. boring bits,
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or ¥in. boring bit holder. Again, these can
be changed to metric sizes or to suit bits
which are raadily available, The alternative
positions provide the means to carry out
boring, wrning, internal grooving and
recessing, thraad cutting and fiy cutting to
fairly large diameters,

The cursor bar can be either milled or
carefully filed to shape and either screw-fixed
as shown or silver-saldered to the block.

The micrometer screw should be a close
fit to the bore and with minimum play in the
40 TPl threads upon assembly. The 25
divisions will, in eonjunction with the 40
TPl thread, provide 0.00%in. adjustment per
division.

It will be noted that the bit holder bores
are provided with two grub screws per
bore 10 provide additional gecurity for the
bits during machining.

In use

To use the adaptor, first remove one jaw
from the chuck. Slide the adaptor into the
chuck with the micrometer sorew fully into
the block. Retract the jaw opposite 10 allaw
the block 1o be positioned approximately
central to the chuck. Lightly clamp the
block with the remaining two jaws. Select
the appropriate bore and fit the boring tool
ralative to the job in hand, Release the

OO0

L JAW CHUCK BORING ATTACHMENT ®

clamping jaws but leave them lightly
touching the block. The cutting tip of the bt
can now be brought into alignment with
the scribed line or existing bore on the
workpiece by means of the micrometer
screw, keeping the screw tip in contact with

Various views of the adaptor set up for wse in & number of applications.
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the jaw opposite. Now clamp the adaptor
with the top jaw, To readjust, it is only
necessary 10 release the clamping jaw and
then apply the required cut by means of
the micrometer screw, counting the thous
by the cursor aligning with the division
lines on the screw, whilst keeping the
screw lip in comact with the jaw opposite,
and then re-applying the clamping jaw. For
external machining, the initial positioning
would be made with the micrometer screw
retracted with only the tip protruding from
the block. These settings become quick and
easy after some practise,

From the photographs, one can sea that
the prototype shightly differs to the
drawing. This is a result of it being made
before the drawing and certain
improvements then suggested themselves.
For instance, the 40 TP thread is centrally
disposed in the block and arranged on the
screw 50 2s to be protected from accidental
damage. The block is also thicker to give
more depth of thread for the grub screws
which hold the boring tools,

Utilising the mass of the Gin. chuck helps
to dampen the shocks during fly cutting
aperations and the alternative bores for the
cutter help 1o keep out-of-balance forces
low, thereby enabling higher speeds 'o
to be achieved, &

BLACKBOARD

‘II-I

vary handy for

nates
Fettler

readin vian wi
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A HEIGHT GAUGE,
USING AN INSIDE

MICROMETER

Setting the knife edge scriber square.

acently, | was asked 10 make some
Rcomponums for a friemd which called

for accurate “marking off”. | decided
the bast way 10 do thig waz with & Héli_jhl
Gauge, but the price for a conventional one
was far too high so, after studying my
measunng equipment, | decided to maka
my own. This proved to do the job very
satisfactorily. If anyone has the same
problem, | submit my design, which is
based on using an inside micrometer to set
the haight

The whole tool was made on my Myford

Super 7 lathe, it consists of:

Setting height with the micromaeter prior
to transferring to the workpiece.

m

Mr. N. Smith suggests a simple
height gauge, using an insidpe
micromefer to achieve a high
degree of precision

1 off main Body, 1 off split collet, 1 off
collat tightening screw, 1 off column {on
which slides the marking finger), and 1
thumbscrew, plus of course my inside
micrometer.

Tha main body (Item 7) is turned from
1¥in, dia, mild steel. All the rermaining
parts are also mild steel, except the split
collet which is made from brass stock.

Tha main body is machined on the 0.D.
to 30deq. tapar laaving & %in, wida knurlad
ring around the centre. The taper is
cosmatic. After knurling | drilled and tapped
the Jdn. BSF hole for the tightening screw,
then the hole wae drillad for the micromatar
stem, In my case this was No. 12 drill. The
tapped hola and tha No. 12 hole should be
concentric one with the other

The next parn was the tightening screw
(Item 9), This was made from Hin. dia.
stock. | knurlad the O.D. first, as pressure
from tha knurling toal eould digplacs tha
stock in the chuck, | turned the %dn, dia.
and screwcut it BSF 1o suit the main body
and dnlled a No. 12 hola. Then, with care, |
reamed thie with a No, 4 tapar pin reamer,
this is for the split collet.

Marking the workpiece.

Base and pillar,

The collet (ltem 8), i as mentioned,
mads from brass stock ¥in, dismetar. The
parallel portion is machined to just clear
the Yein, thread. Next drill a No. 12 haole,
again 1o accopt the inside micromatar
stam, then turn the taper dia, using the top
slicle, This s machined to just allow the
tightening screw 1o pass down the taper
about #rds of its length. Do not part off at
this stage. If this is left on the stock langth it
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is possible to shit the collet down its full
length. After slitting, return to the lathe
and, with care, pan off from the stock, This
will separate into two pieces.

The pillar (Mem 1) part is
straightforward, this being a length of %in,
square stock. The base (Item B) is a piece
of mild steel which | had left over from a
piece that had been surface round
previously. This is 1¥in, x ¥in, x 2%in. with
a %in. slot in one end, im which the pillar
should be a snug fit. Drill and counterbore
for a 2BA cap head Allen screw through the
¥in. section at one end of the column, Fit
the column into the base by pressing it into
the slot in thi base. Drill through this, 2BA
tapping size. Tap this hole and fit the two
together with the Allen screw. This
completes the base and column.

Next, the slider (Item 2) is made from
%in, square stock. | milled a ¥in. slot in this,
¥in. deep. The milled slot ensures

Slider with end plate, this is a littie
different to that illustrated in the drawings.

Main body.

squareness, with sharp corners. The %in,
column should be a slide fit, then the end
plate (ltem B) was made and fitted to
create a square haole in which slides the
¥in. square column, The shider has a boss
turned on one end, After this was turned, |
drilled and tapped 2BA into the Xin. square
hole for the thumb screw. | then kourled
and turned the thumb screw (Hem 4) from
%in. dia. stock. When the 2BA thread was
finished, a small hole was bored in the end
and into this | pressed a pre-turned brass
peqg. This avoids marking the ¥in. square
calumin and so allows the slider to move
frealy up and down without burring the
sicde of the %in. square section.

Next the knife edged scriber (Hem 3)
was made from Win. square silver steel. |
turned and screwed a length of silver steel,
once again to 2BA. After turning and
screwing | hardened the knife edge for a
short length, leaving the thread soft, and
fitted a locking nut. | then drilled and
tapped a 2BA hole on the opposite side of

the slider to the thumb scréw near to the
bottom. This is for the knife edge scriber,

The method | used to ensure the scribar
is square to the column before tightening
the locking nut was to offer the assembly to
a Vee block, slide the slidar and knife edge
down on to the "V* block and tighten the
locking screw against the edge of the
glider. Thiz should now be at right angles
10 the base.

After the micrometer is put in place, the
tool is ready for use. Put the micrometer
into the body through the split collet so
that it touches the bed of the surface plate,
or other base upon which it is to be used;
adjustment can then be made from the
micromaeter body,

If shorter measurameants are reguinred,
this can easily be achieved by making
separate columns from Hin. dia. mild steel,
These are simply turned down to ¥in. dia,
leaving a %in. base, the overall length
being machined to length using an outside
micrometar, In order to mark the desired
distance or height, put the micromeater in
place and tighten into the main body. Place
the knife edge on top of the -
micromeatar or short pillar, and I‘I
transfor this to the job, L\

QUICK TI
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This article provides,
an inferesting and
beneficial project for
the beginner, a means
of putting the Promill-35
to work; this machine was
reviewed in the June/July issve,
and the useful end product of
this further frial is an instrument
makers vice

Tho subject of this article 1s a small
instrument makers vice, for which the
casting is supplied by College
Engineering Supplies, It is written with
three aims in mind. The first, the ultimate
production of a very useful item of
warkshop equipment, in particular for the
home workshop where small precision
waork is regularly undertaken. Also, being a
relatively straightforward item 10 make it is
written and illustrated as a project for the
beginner. Finally, it is seen being made on
the Rishton Promill-35 milling machine,
raviewad in the last issue, and is an
admirable small project to put this machine
through its paces.

The design

The main purpose of the vice is to hold
small sterms and be movable in all directions,
enabling the workpiace to be placed in the
best possible position for working on;
Photo 1 shows the completed item.
Similar vices are available commercially,
however, those which | can recollect seaing
are rather larger and quite expensive.

When purchasing, the casting it comes
with a spring, the purpose of which will be
sean later, also drawings adequate for its
manufacture. In the case of the one baing
made in the article, some minor changes to
the design, as seen on the drawings
supplied, ware made. The casting is
available either in cast iron or aluminium,
the one in the article is cast iron,

Some design changes

Firstly, the base seemed to lend itself to
possible use with some of the items
described in the recent dial test indicator
cum helping hand accessories articles, thesa
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1: The completed
vice, generally as per the
College Engineering Supply
drawing.

were in issues 14 and 15 of MLE.W,, a typical
example is shown in Photo 2. To achieve
this aim, the hele through the tubular
clamp, intended for the spigot on the end
of the fixed jaw, was made %in. diameter,
Similarly, but probably of less significance,
the hole through the boss on the top of the
main casting was also made %in,

Having changed the diameter of the
spindie to swit the smaller hole through the
boss, another modification was to make a
finer thread on the end for fixing the
position of the vice, s0 as to make the
clamping operation more positive. As the
spindie had been changed to ¥edn. Thread
size was chosen as %ein. x 32TPI, this
worked well, Similarly tha screw for the
operation of the vice was made Yeln. x 32TP1,
howeaver this change may be regretted if the
vice is used frequently, as it makes the vice

P
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MAIN CASTING

METHOD OF MAKING CLAMPING
RING CAPTIVE.

SKETCH 1.

INSTRUMENT
MAKERS

2: The base being used with an item from
the recent DTI/Helping Hand article.

slower to operate, The shart operating
handle on the end of the screw should
make it function satisfactorily with the
coarser thread indicated on the drawings.

Another change, to make the unit easier
to use, should it be used with a range of
accessories, was to make the outer ring of
the clamping assembly captive. To achieve
this, the outer ring is made with an inside
flange at the inner end, and the spindle
made with a suitably reduced diameter 1o
take this, this is best seen in sketch 1. The
remainder of the drawings published with
this article are copies of the drawings
provided by College Engineering Supply,
and do not reflect the changes referred to
through the article.

Other minor modifications were made to
simplify the construction and these will be
datailed as the method of manufacture is
explained. Also, as the manufacture of the
vice is considered, at least for some, an
exercise in milling, some operations are
included which are not called for on the
drawing. but provide beneficial experience.
These are probably suparluous for the
readar in a hurry to get the vice into use,

Machining the casting

The majonity of operations are very
straightforward with only the main casting
presenting any real challenge. The
machining of many castings presents a
problem due to their irregular shape
making holding them difficult, this is much
less likely with parts made from stock
material. The problem will frequently be
greater when the part is being machined
an a smaller milling machine, and even
more 50 when milling operations have to
bé done on a lathe,

Model Engineers’ Workshop
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used as a fack, for support, below the boss.

4: The second edge baing machined.

In this case it was decided that, in
addition 1o the base and ends of the boss,
all four gides of the base should be
machined. This would provide useful
milling experience, and also be preferable
should it be found advantageous to grip
the base in a larger vice, rather than having
it permanently screwed down to a bench. It
may even prove useful if it is required to be

Aug/Sept '93

3: Machining the first ecge, note the large tee nut and screw being

-y -

[4]

5: The set up for machining the underside of the casting. In view of
the single toolmaker clamp fixing a normal endmill was used in
place of a fly cutter with its intermittent cutting action.

B: With the bottorn now machined, the edges were again lightly
machined for improved aceuracy.

accurately positioned on a machine table,
though this would be without the vice anid
its use in this manner is pure speculation

it would appear logical to start by
machining the underside of the base, and i
this was being undertaken on a larger
machinge and with a large vice, this would
probably be the way to proceed. Of course
thare is no hard and fast rule whaen it

comes 1o such situations, and some
readers would, | am sure, tackle the
problem diffarently.

in this case it was decided to machine
one edge of the basa first, this being done
with the lower edge held in a vice and
additionally supported below with a
paraliel. Due 1o the taper on the casting as
it joins the central web, the casting could
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3 Machining the rear face of the boss

only be held close to its edge. This on its
own would not hald the l‘_l‘is.ling accurately
or, more important, securaly, and
additienal suppon and fixing was required,
This was achieved by clamping the boss,
however, this could not be done on its own
as it would just lever the casting out of the
vice. It was necessary therefore 1o add
some support below the boss, and close
examination of Photo 3 will show a jack
placed below. As can be seen, the jack is
made from a large Tee nut and a normal
screw, this is a very easy way of acquiring
a jack for applications like this.

Beafore finally tightening the vice and the
clamp onto the boss, the hesghit of the jack
was adjusted such that the lower face of
the base was upright, being tested with a
small square standing on the machine
table. As the bottom of the casting was still
unmachined, precision was of a low level
at this stage.

With the vice and other items still on the
machine the second edge of the base was

34

7: Setrting up the
casting for machining
the front edge of the
base and face of the
boss.

8 Machining of the
front edge of the base
and front face of the
boss.

10: Prilling the hole in the boss, note the additional
suppart under the boss whilst drilling.

machined in the same manner, Photo 4.
Of course the jack required further
adjustment and the base was again tested
with a square,

With the vice removed and an angle plate
fitted, the casting was positioned as in
Photo 5 for machining the base
Fortunately a piece of Hein. thick material
was adequate for use as packing between
tha boss and angle plate, no need for the
addition of shims etc, and this can clearly be
seen in the photograph. An end mill was
used for this operation as, using only a
single heavy duty toolmakers clamp for
fixing, it was considerad that the intermittent
cut of a fly cutter may not be advisable

When completed and removed from the
angle plate the edges were checked for
accuracy. The results of these checks were
as would be expected, that is, the two
edges were parallel along the length but
were not square to the bottom. This was
not surprising in view of the imprecise
setting made when initially machining the

11: The casting
machinfng complate
except for the fixing
holes; see photograph 186.

edges. The error was not that great and
would have been quite acceptable for the
application, however, as an exercise in
accurate manufacture, it was decided to
improve the situation. To achieve this the
angle plate was left in place on the
machine table and the casting positioned

Maodel Engineers’ Workshop



as shown in Photo 6. A precision parallel
wias placed below the casting as can be
sean and the top edge lightly machined,
when complete the casting was reversed
and the second edge machined. The end
result of this was a much more accurate
part thus far

Again with the angle plate still in
position the casting was fixed for
machining the front edge and the front face
of the boss. It was initially fixed with a
single toolmakers clamp and the casting
accurately positioned using a small square,
this is illustrated in Photo 7. With the
casting positioned additional clamps weare
fitted and both the front edge and front
face of the boss machined, as sean in
Photo 8. The front of the central weh was
also machined but only to within about
4mm of the boss, this left a little material
anabling a fillet to be carefully made using
a small round file,

The casting was then removed and
rotated so as to permit machining of the
other end of the boss. Due to the extension
of the boss a packing piece was placed
undar the front edge just machined,
howaver this was really just for holding the
casting in the raised position whilst the first
clamp was fitted, it was still positioned
using a square generally as in Photo 7.
The casting with the machining complete is
saen In Photo 9.

Whilst still in this position the hole in the
boss was drilled. The downward pressure
whan drilling can be quite high so additional
packing was placed between the boss and
the table, see Photo 10. Photograph 11
shows the almost completely machined
casting, but still requiring the fixing down
holas to be drilled.

12: The completed clamp arrangement,
note the small flange inside the outer ring
to make it captive.

The remaining parts

The next stage was 10 make the three
turmed parts that make up the clamping
arrangement for the spindle on the fixed
jaw of the vice. As was mentioned at the
commencement of this article some changes
were mada to this, being the reduction of
the size of the thread to ¥an, x 32 TP and
the provision of a small flange on the
inside of the outer ring, so as to make it
captiva, this can be seen in Photo 12. To
make the subsequent cross drilling easy,
the thickness of the flange in the ring was
initially made a little more than the width of
the turned portion on the spindle. This
arrangement ensured that both the ring
and spindle were firmly clamped when the
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13: Using an edge finder to precisely
position the spindle relative to the outer
clamp ring.

knurlad nut was tightened.

The turned parts were then assembled
and returmed to the milling machine for cross
drilling. An edge finder was used to locate
the position of the assembly, Photo 13,
and the top of tha ring drilled with a centre
drlll. The alm was to accurately drill and
ream the hole, such that it would accept the
bar through it no matter which way the two
parts were orientated, readers who have
attempted this will know the difficulty of
this operation. Having positionad and
centre drilled the hole, it was than drilied
through with a suitabla size drill for
reaming %in., soe Photo 14,

The hole was then reamed and the parts
dismantled. If the parts were than left as

% b

14: Drilling the hole for the vice spigot.

thay were, clamping of the rod through the
hole would not take place. To ensure that
tha assembly would work as intended, it
was necessany to return the spindie to the
lathe and remove a few thou from the end,
at the larger diameter, at the stepped end
The parts were reassembled and a rod
passed through and clamped using the
knurled nut, it worked parfectly. The real
test of accuracy was now made, the bar
was removed and the outer ring rotated
through 180 deg., with this done, nol
surprisingly the bar would not enter fully.

Ona possibility, to overcome this, would
have baen to place a small pin in the
flanged end so that the parts remained in
the same relative position, it could ba

15: Good practice in the use of a height gauge but marking out with a rule, square and

seribar wolild be parfectly adequate.
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arranged axially rather than radially so that
it would not be seen when assembled.
Another, and easier, solution would be 10
open up the cross hole in one or both of
the parts, this would depend on the extent
of the error present. On closer examination
it was found the error was very small,
hardly visible in fact, but attempting to
place a piece of ¥an. rod that was almost
spot on diameter through a reamed hole,
left linle margin for error. All that was
necessary 1o make it work as desired was
to pass the reamer through the holes in this
position and all was well, in fact the metal
ramoved was minimal,

Photograph 15 shows the base being
marked out for its fixing down holes, using
a height gauge. This may seem rather like
taking a sledge hammer 1o crack a nut, but
as it was available it was all good practice
in its use, The use of a surface gauge or
just & rule, square and scriber would have
been perfoctly adequate for the operation,

16: Drilling the fixing holes.

The casting was then, as seen in Photo
18, returned to the milling machine and,
using an angle plate, firmly fixed in
positian. The boss of the casting taking the
weight at one end whilst the other is
supported by a makeshift jack. | really miust
get round to making myself a set of jacks!

QUICK TIP

3omm film cassette holders aré a useful
thing to have around the workshop,
They can be usad 1o stora small nuts,
holts ate., but having & waterproof top
they are ideal 1o hold smail quantities of
ready mixed flux etc. | keep one filled
with hand gleanar in the night school

box, idenl 1o save the stearing wheal of
the car serving 1he purpose of a hand
cleaner on the way homa - p fow
squares of kitchen roll take up litthe
room and make an elfective lowel at the

of an evening class session -
especially if the day time studonts have
bagged all the paper towals from ths
washing arga,
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The holes were then drilled as can be seen,
however had an edge finder been used to
locate the casting, then the machine dials
could have been use to place the holes in
position and the marking out stage
avoided, The C.E.S. drawings show the top
of thoss holes as countersunk, howevar
even with a long countersink, having a slim
shank, the approach to the two holes at the
boss end would have to be at quite an
angle due to the width of the boss. Because

B
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of this it was decided to leave the holes
parallel, as can be seen in Photo 20.

Making the vice

With the base complete it now remained
to make the vice, again with some minar
changes 1o the College Engineering design.
The two pieces of 20mm square BMS for
the jaws were cut to length and their ends
faced on the lathe whilst mounted in the
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four jaw chuck, ensuring that both pieces
and up the same length. Whilst facing the
last end it was drilled %ein. diameter for the
vice mounting rod, This was the first
change, in that it was decided that it would
be simpler to just take a plain end to tha
mounting rod and secure it with two part
resin adhesive.

The two jaws ware thon trangfarred, as
soen in Phota 17, to the milling machine
and the angled ends made. A second
change was made at this point, this tima
both for ease and also considered
praferable. The drawings call for the guide
rod fitted 1o the lowar end of the jaws, 1o
ba threadad into the front jaw and be a
sliding fit in the rear one. | considered that,
unless the thread on the rod was
concantric, | find them prone to wander,
and that through the jaw square, the two
javws would not mata correctly. With this
possibility in mind, | chose to drill and
raam through the two whilst clamped
together, and eventually to fit the guide,
again using adhesiva.

With the two holes drilled and reamed,
and a shom length of rod placed through

18; Counterboring the vice jaw to take the spring.

the two parts to ensure they were in line,
the upper hole in the jaws was drilled
through at a size suitable for tapping %in. x
32TP1. This was followed by opening up the
hole in the front jaw to %dn. and using this
as a guide through which 1o pass the tap
for tapping the rear jaw, thus helping to
ensure this was square.

It now remained to make the recesses to
take the spring. this was done by fitting
each into the four jaw chuck and boring out
using a amall boring tool, this ensured a
square bottom to the recesses. The Rishton
Promill-35 always appeared to have planty
of torque in hand, so no doubt would have
been happy opening up the %in, hole to
13mm, maybe not a one go, but it would
hava had an angled bottom.

The material used for the jaw was quite
badly pitted and would give the vice a poor
appearance, it would not affect its working,
but even so it was decidad to attempt to
improve on the situation, Parhaps one day,
someone will tell me why square and
rectangular bar suffers this way, whilst
round bar is much less affected (any offers
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Ed.) The marks ware too great for a dose of
wet and dry, or even draw filing, so it was a
case of back to the mill and use a flycuttar,
as seen in Photo 19. When are we going
16 be able to obtain & nol too expeansive
surface grinder? The edges of the jaws had
already been chamfered using a fine file,
but having now flycut all the faces, except
the inner jaw faces, they were again
chamfered to about 0.5mm.

A few tumed parts remained to be made
and the oparating scraw was next. Thars is
little 10 be said regarding this other than
has already been mentioned its change of
thread size. The handle with the knobs for
fitting to the ends wera made naxt. Again it
was congidered that threaded ends wers an
unnecassary complication. As a result it
was chosen to just turn the end of the bar
down 1o 4mm, make plain holes in the
knobs with a slight chamfer and very lightly
rival, As it was only possible to radius the
outer end of aach knab prior 1o parting off,
2 stub mandrel was made on which the
knob was placed so as to radius tho other,
The bar was then placed in the aperating

screw and the knobs lightly riveted on.
Two rods were then made from ¥sin,
BMS and one fixed into the bottorn of the
fixed jaw whilst the othar was fixed into the
moving jaw, both using adhesive. It was
with considerable surprise that when
assembled the two jaws did not come
together parallal despite my having
reamed both jaws whilst together. | then
remembered that the bar | had used was
slightly bent and whilst | had considered
that this would not be impartant for such a
short piece | was obviously wrong. At
some time | will force out the bar and
replace it, this will be an interesting test as
to how firm a hold has been achieved with
the adhasive. Photograph 20 shows all
the finished parts prior to final assembly.

19: Fiycutting the vice jaws to remove the
pitting on the material and Improve their
appearance.

The Promill-35

The oparations chosan for making this
instrument makers vice have been to make
maximum use of the Rishton Promill-35
milling machine. The tasks sat for tha
maching to perform were all done with ease,
the variable speed drive being exceptionally
pleasant to use, and at no time appeared to
be the slightest bit stretched. Of course none
of the work undertaken was that arduous, §0
parhaps something requiring a little more
output torque will be attempted prior ﬂ
10 it being returned. .

Supplier

The College Enginearing Supply, 2
Sandy Lane, Codsall, Wolvarhampton, WVE
IEJ. Tel. 0902 842284.
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difficult to work on short items.

BANDSAW VICE
IMPROVEMENTS

Owners of the very useful
universal band saws will, | am
sure, have discovered their
inability to hold short items for
cutting in the horizontal mode.
This is an unfortunate short
coming. The simple modification
proposed in this article will go
a long way to eliminating the
problem, at least when cutting
at, or near, 90 degrees

wnars of the popular universal
Obandsnws will have found that, with

a little effort in settng up the blade
guides to ensura that the cut off is square,
their performance is very accoptable. There
is however one failing when actually
sawing in the horizontal mode for which a
moditication would be worthwhile. A few
non-performance related maodifications
may also be considered as worthwhile.

The problem

At first sight there ks what would appear
10 he a quite unnecessary shortcoming in
the design of the vice, baing that the end of
the jaws are some 25mm away from the
saw blade, this con be seen in Phote 1. As
there is obviously a limit as to how short an
item can be gripped in the vice: the 25mm
gap only means that the minimum length
that can be worked on is further increased.

In use howaver, it goon becomas
apparent that the gap is not so silly as at
first would appear. The saw is designed
such that it permits materials 1o be cut at
any angle up to 45 deg. and this provision
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1: This photograph shows the distance between the end of
the vice jaws and the blade; about 29mm, which makes it

making cuts at 49 degrees.

ki

2: Thae reason for the gap becomes obvious whan satting the vice for

3: Aftor adding the small jaw on the outer side of the blade and providing a second
position for the original fixed jaw. Note the closeness of the blade guide to the fixed jaw,
also the provision of a spacer under the fixing screw to improve access to this item,

raequires the vice jaws to he swivelled so
that angled cuts can be made. With the
jaws swivelled, it becomes obvious that the
distance between jaw end and blade is
provided to allow this to take place, Photo
2 shows this situation, a design
requirement when setting the vice at an
angle. It can howovar bé movead over to be
within a few mm of the blads, even when
cutting at right anales. This on its own, will
be of little, if any, benefit, as tha direction
of the blada travel is towards the fixed jaw
Az a result, this will be of no help in
preventing short items being levered out of
the vice due to the cutting action,

An additional fixed jaw

It was with this aspect of the problem
being considared, that it became apparent
that the flat area of the bed on the outer side
of the blade, could be made to carry another
small fixed jaw. This additional yaw would
halp considerably to prevent short items
being levered out. It was very convenient
that a suitable tapped hole was availablle in
just the right place for holding the additional
Jaww, this can be clearly seen in Photos 1 &
2. Tha purpose of the hole is 10 grip a bar
which extends from the bed of the saw , and
on which is carried an adjustable stop for
cutting repatitive lengths

Model Engineers’ Workshop
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26mm
A. EXISTING HOLES.
D. REMOVE PROJECTION ON END.

MACHINE.

B. NEW HOLES 8.5 mm die.
C. CUT AWAY AS SHOWN TO CLEAR BLADE GUIDE ASSEMEBLY,

E. CHECK TO SEE IF MODIFICATIONS AND DIMENSIONS A,
FOR THIS, AND OTHER PARTS, AS DRAWN, SUIT YOUR 8 3

©

BAND SAW VICE FIXED JAW MODIFICATIONS,

FILE
167 WHIT,
o SAVE MACHINING AND MATERIALS, MAKE PART

GIVEN.
O CREATE CURVE TO SUIT SLOT IN BASE

© JTEE NUT WITH HANDLE

7%
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It has not been tried, but if the screw 10
hold the additicnal jaw is made only about
0.5mm short of clamping the bar also, then
with a small plug of hard rubber under the
end of the screw the bar should also be
adequately held.

Moving the fixed jaw

Having decided to to add the additions!
jmw, it still seemed o good idea to attempt
to reduce the gap between the existing
fixed jaw and the blade, The fixed jaw is
held with two screws, pivoting on the one
noarest the blade, whilst the other runs in a
curved slot in the bed and allows for the
jow to ba fixed at any angle. As the two
screws just pass through round holes in the
base of the jaw, it soon became apparent
that two additional holes could easily be
drilled to parmit the jaw to be mounted
closer to the blade. As a result of the new
positions for the screws, some minor
adjustment would be required to the jaw.
This consisted mainly of milling away a
small portion off the lower web so as 1o
clear the blade guide assembly; this
requirément is seen in the drawing and the
result in Photograph 3.

Another minor problem as a result of
mioving the fixings, was that the heads of
the screws became close to the cast webs
at the rear of the jaw, making access to
them difficull. Because of this longer
screws were fitted and spacers placed
undar their heads. This lifted the head clear
of the web, overcoming the problem, also

;dthtnvlvtu'mfw’dfw
clamping the movabile jaw at the curved
slot.
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seen in Photo 3. The modified jaw
together with the additional small jaw and
spacers can be seen in Photo 4, which
was taken prior to assermbling the parts
onto the machine. Also in thiz photograph
is a special nut or fixing the jaw at the
curved slot.

Improved jaw fixing
The screw that runs in the curved slot
has anly a loose nut and washer under the

bed of the saw, this necessitates the use of
a spanner when tightening. As the position
makes this very inaccessible, it has been
replaced by a simple tee nut which enables
the jaw to be tightened from the head of
the screw only. This worked very well, but
the new arrangement would require the
screw to be removed fully each time fixings
had to be changed in position.

In view of this, the simple tee nut was
replaced by a tee nut with an extansion,
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anabling the nut to be more aasily added
or removed. It had an end in the form of a
tee nut, so that there would still be no need
for a spanner to pravent it turing

However to make the nut run round the
curve more easlly the outer side is made
curved, this helps in ensuring that the vice
ean be get at 90 degrees. The end has 10 be
radiused to fit into the end of the slot, these
can be seen In Photo 5.

Conclusions

The additlanal position of the fixed jaw
aglone helped in enabling shorter items 1o
be held for cutting, but when used with the
additional fixed jaw, quite shomn pieces can
be tackled. In some instances, the addition
of a clamp of some form, clamping the
outar end of the material baing cut to the
added jaw, would further assist. Of course,
when holding very short pieces a suitable
packing piece al tha other” end of the vice
will pravent undue strain on the vice's
moving jaw, this simple pracaution will add
considerably to the security of the part
baing held.

The success of this modification can be
judged urom the work being carried oul in
Photo 6, here we se¢ @ very shon pioce of
1%in. square BMS being sawn quite
succassfully. | think it probable that the
toolmakers clamp, used for added security,
could have been omited.

It can just be seen that there iz still a
little free slot left in the moving jaw which
would permit it to be moved 1o within a
mm or two of the blade. Therefore, had
support of the blade beon sacrificed

B: The success of the modification can be seen in this picture, cutting a very short piece of

1%in. square BMS with ease.

somewhat by the blade guide being moved
further away from the vice, the moving jaw
could have bean moved over parmitting an
even shoner plece, perhaps as short as
10mm; on the vice side to have been cut
This small medification which can be
completed in a mater of two 10 three hours;
will further increase the usefulness .‘
of an already very useful machina. -
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A METAL BENDER

If bending metal strip, is a vice
and hammer job in your
bender dg;mﬂll: —

- Torry
Gould is worth considering. See
also the swivel base elsewhere
in this issue by the same author.

T he bender came about, as with most
of my tools, through the need to
have a tool to do the job. Prior to
making the bender, any material that
needed to be bent, was done in the vice,
tapping it round with a hammer, not only
does this leave hammer marks, | am sure
that it does not do the vice any good.

There is nothing new in the design of
this bendear, it has been around for a good
Many years.

| have seen and used much larger
varsions similar in design that are capable
of bending 3in. x %in. steel bar. Alright for
those who want to keep fit some will say. It
does not take as much physical effort as
one may think, Providing the bender is well

The bender fixed on to a single point
mounting. The pag on the left of the
bender mounting plate is to stop it turning.

fixed down and the handle is long enaugh,

All parts for the bender are made from
black mild steel, ynless stated otherwise.
The centre section of the main base, ltem
“B" may be a problem for some, either in
producing the 1%in. dia. hole or in
obtaining a block of steel the required size.
An alternative method or construction for
this centre section has been included.

I tend to put weld preps on most
welding jobs, more so with arc welding-
with MIG | don’t bother so much as better
penetration is achieved. Putting preps on
will allow for cleaning up of the weld, but
these can be left off if so desired,

The main base (1)

ltems A and C are two Yin. thick mild
steel plates. No dimensions or size is
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specified for the 3 base mowunting holes in
Item “A". These are best made 10 suil tha
individual, ltem "B,” the centre section was
made from 2%in. square mild steel 1in
thick, Before this is welded 10 Item A and C
it will bet necessary to produce the 1% in
dia, hole, As this hole is Xin, from both
adges of the block, if we attempt to dnll
this hole, then thare 18 & risk that the dnll
may wander off and break through the
edge before the drilling Is complete, aven
with a pilot hole. My first artempt with this
hole did precisely that,

If drilling is to be the method adopted,
then make the block 3in. square, mark the
haole céntre in 1in. from both edges. The
block can be cut down or machined to size
after drilling. Mot that many will have a drill
this size. The other way is to bore the hole,
either by mounting the block in the 4 Jaw if
it is big enough or as | have done by
clamping the block anta the cross shde
using suitable packing to achieve the
correct height and a boring tool held in the
chuck, collet or mandrel nose.

Maybe I'm lucky in having a 1%in. Rota
broach, this being s&t up in the 4 Jaw to
produce my hole.

Having produced the 1¥%in. dia. hole, the

black can now he positionad on Lo ltem
"A", and welded, followed by tam "C”
Having welded and cleaned up the base,
the position of the Win, and %in, holes can
now be marked off, drilled and reamed
These two holes do need to be a good
finesh in the bore. | must make a confession
here, 50 that any prospactive builders will
not make the same mistake, When | first
wrote 10 our editor 10 see if he was
interasted in the bander, | had only just
finished it the week previously and had
fitthe time to fully test it out, The mistake
was to use a %in. and Min. drillled hole.
After a few weeks waork the high spots in
these two drilled holes began 1o wear, The
#in. hole is not so important, but the %in,
one is-too much free movement in this
does effect the clamping of material. When
the editor replied that he was interested, |
decided to make another base with reamed
holes. | actually ended up making a
complete new bender and so far | have had
no problems. Not everyone will have
reamers this size. There are other ways of
producing these holes, The main base is
small enough to be bolted to the face plate
of my 3in. centre height lathe. The %in. hole

Aear of bender.
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Top view - it will be seen from the photas
that the handle has been made [0 screw
on, the reason for this is, that one handle
will fit different tools i.e. plate bender and
a round bar/pipe bender.

is easy enough. To get to the Xin, hole
using my lathe | would have to take %in. off
the diagonally opposite corner on ltem “A"
to clear the bottom of the gap. | have not
actually done it this way, though | did set it
up in the lathe to see if it was possible.
Instead of using a block for the centre
section, an alternative mathod is to use Tin.
stock bar, ¥in. thick or more. Once the
slrips are cut 10 size, the strips are first
welded to the edge of tem “C", which can
then be positionad on A" and welded.
One point 1o bear in mind, with this
method of making the base, is that the
clamping bar - ltem 4 - has a smaller area

Main base of bender.
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drilling @ small hole in lkem "C" on the
position of %in. hole, say %in. clearance
hole to take a Win. bolt will serve. These
two items can then be bolted together and
walded. If the bender is only going to be
used for light work or not vary oftan, then
the boss may not be neaded, | am only
pointing out what does happen from
exparience. It will have to be up to the
individual builder, whether to fit the boss
or not, if this method of construction is
adopted.

" hem “D* can either be milled from a
block 1%in. x Xin. x 2in. long or made up by
welding a Tin, x 1%in. x #in. 1o a Zin, x

1 4in. x ¥in. piece of steal. This item
requires a 6.5 mm hole for ltem &, which,
has been made removable, because this
part does wear on the corner. | have shown
two of these and (ltemn 8A), on reflection,
the larger radius could have been put on

on which to baar,
The edges of
ltems “A” and 7
500N Wear a groove
in this clamping bar,
which in time puts
tha clamping bar out
of square; this in
turn affects the
bending of the
matarial. This can be
overcome by adding
a %&in. diameter
boss, A larger boss
would interfare with
the hinge boss in
Item 2. The main
problem is getting
the %in. boss
welded on 1o ltem
“C” in the right spot.
This can be done by

Some items that have been formed on the
bender - top is 40 x 2mm, middle 12 x 3mm
bar, bottom is 20 x 6mm bar.

the diagonally opposite corner, providing
the bolt hole has been drilled in the corract
position, this will save making another,

The reason for this radius is so that it
will not cut into or mark the material baing
bent. The larger ¥sin. radius is for %ein. or
mm steal, The radius on this edge also
makes it easier to bend steel bar,

As a guide, the radius on this adge
needs 1o be the same as the thickness you
intend to bend in steel, a little less for brass
and copper.

Item "D takes a ot of pressure and a
good weld here is a must. | said earller that
some of the weld preps could be left off, |
would not advise doing so in this instance,

Before ftem “D" is welded to the main
base, vems 4, 5 and 7 will be needed. ltem 7
is a clamping block, a 1%in. cube, a
stralghtforward 4 jaw machining job; again
the ¥in. hole needs a good finish in the
bore, and must be a good fit (not tight) on
the clamping bar.
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Clamping block and clamping bar.

The clamping bar, ltem 4

| used EN24, %in. dia. bar but Xin, BMS
will serve. The %in. dia, section centre is off
s21 Hain, from the centre of the Min.
diameter. The position of the tommy bar
hole does not really matier, the position |
have shown on the drawing suits me.

ltemm 5. The tommy bar needs no
explanation; this is no more than a Bin,
length of BMS,

it wall help if ltem 6 is made now, leave a
very small pip in the centre of one end.
This pip will help find the centre when
sening up.

Having made the all above it is time o
retrace our steps and complete the main
basa,

Ingert 6 into the %in, hale, centre pip
upwards. The clamping block and bar can
now be added to the main base. The "win.
dimension of 7 needs to face D, whilst the
4in. dimenston of 7 is best to the right of
the clamping bar. Make and fit ltem 8 10
"D, Da not farm the radius yat as the
comer edge is needed 1o line up with the
cantre pip of 6.

With B bolted o "D” place this on 10 the
main base, the corner edge of 8 should be
on the centre pip of 6, C-[II'T‘[J "D~ to the
main base, rotate the clamping bar so that
the clamping block moves towards “D".
Part 7 should just be touching “D*, in other
words you should be able to hold a thin
piece of paper between 7 and "D". f this is
not 50, move “D" towards 7 until this is
possible.

If you have to move "0" towards 7 the
comer edge of 8 must remain on the centre
paint of 6. This may mean that “D* will not
be quite square to the edge of plate “C” on
the main base, it will be better to do this
than go past the centre point of 6.

“D" will need to be well clamped as
there should be no movement at this point,
A small amount of weld has a lot of pulling
power, The front face of “D” is not the best
place 10 put the first weld, as this could pull
“D" away from “G*. The left hand end is
the best place to start.
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The pressure pad (top) and hinge.

Hinge (2)

The hinge boss (2.2) has been given a
fength of Tinch. The true dimension should
be taken from the main base between
plates “A” and “C”, This boss does not
want to be a loose fit. The dimension of
2%in. centres for 2.2 and 2.3 is not that
impaortant, but should be over rather than
under; also the lin. offset centres are not
that Impornant thereabouts is good
enough.

For welding 2.2 and 2.3 to 2.4 clamp 2.4
to a flat plate or bar, to the sama plata
clamp 2.2 setting square 1o 2.4. A small
weld will do 1o start with, to avoid the weld
lifting up 2.2 or 2.3. Reverse and let 2.2
overhang the end of the plate. Clamp 2.4
down again, add 2.3 as above.

Bafore final welding, try the arm in the
main base, Once fitted check that 2.3 is in
line vertically with D.8., (soe drawing),
swing 90 deg. and check again, If all is well
this can be waelded up.

Fully weld on the opposite side to tha
first weld then finish off the first weld. Once
cool, 2.5 and 2.6 can be added. Clamp to
2.4. The arm should be triad in the main
base again, Before welding 2.6 must clear
the top of the main base em “C". If all is
well, weld these up.

A genaral clean up and a handle will
finish Item “K", As can be seen in the
photo, my handie screws on. The reason |
have done this is that one handle will fit
saveral tools. | have used Rin. x Wein, wall
tube 13in. long, ¥in. square tube would
serve, but is less comforntable on the fingers
in use. This | find is really a bit on the short
sidm for 1)4in, x Jin. stesl bar, though is fing
for this size in aluminium, | would suggest
18in. long, but having said that, this length
may not suit anothar user, as wa don't ail
have the same physical strength; parhaps it
Is best left to individual preference.

Whatever is used, pipe or box, for tha
handle shape one and to fit round tha
bottom of 3 and weid it on,

A word of warning; while a longer
handle will make the banding of material

easy, this can be overdone. The bender has
the capacity to bend Xin. materials while
Hin. % %in. gluminium g not too bad t1©
bend with a large radius, | would not like to
try this size in steel worked cold, at red heat
it would not be too much of a problem,
While it can be bent with a handle long
enough | feel that it would put far too much
strain on item “D~, "D” could be
strangthened by adding a ¥sin. plate to the
front face of the main base and welding or
bolting to “D’'s™ front face.

Item 3 is an adjusting plate or flap and is
sat up and welded at for 2.2 and 2.3.

Fit 3 anto 2.3. Add a 40 x M10 bolt to 2.6.
You may wish to make this a wing boit.
Finger tight Is all that is required on this
bolt.

The bender is now ready to use.

Using tha bander is not too complicated.
Set 7 to the required position (see diagram)
for the thickness to be bent, Insert material
1o be bent between 7 and "08". Clamp up
by rotating 4. Use the M10 baolt to adjust 3.
The face of 3 must be parallel with the
material.

If 3 is backed off from material, i.e. not
parallel to it, a larger radius will be formed
on the band, due to the material’s point of
contact with 3 being moved towards the
pivot of 3.

Thare are sat rules for the bandar or its
design, If you want it bigger say by a ¥in.
than add ¥in. to all dimensions. Or if you
need the clamping block 7 1o hold a special
pan or thickness than make it so, i.e, matric.

Al the moment | am making another one
- nearly twice this size of the machine
described here, | have overy
confidenca that it will parform |°i
satisfactorily.
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HOLE ALIGNING

CLAMPS

= 91 *

types and

‘uheﬂmofofﬂuing
sizes.

Dave Clegg provides us with a
simple device for aligning holes
e gl PR
will, as well as b
clamp the plates together

hen drilling a series of holes
Wmmugh two piaces of shast matal

you have to sither clamp the
pieces togather and hope they don't move
and mis-align the holes or drill the first hole
and use a nut and bolt to clamp them, this
can be awkward when one side 5 not
easily accessible. Having had this problem
when diilling a row of "Wdn. holes | neaded
to find a solution, In the aircraft industry
they use a clamp called "a skin peg”. This
can be used when only one side of the job
is accessible.

The commercial version of this is tool is
too complicated to make easily, so the
following is my solution (see Assembly
Drawing). It is a clamp based on an 5x50
Allen cap screw which | had handy at the
time. They could just as easily be made
from hexagon head screws or even turmed
from solid, but | feel the high tensile
capscrews should make a stronger job.

By using different size screws and
adjusting the dimensions 10 suit, larger or
smaller clamps can be made. If you decide
o make these clam ps you will need at least
twa or three but | find the more you have
the better.

The body {tem 1) is a piece of %in.
square mild steal bar faced up in the four
jaw chuck and drilled as shown. Round bar
could be used, but when drilling for the
Wsin. pin, it is easier with square bar.

The nut (tem 2) is a straightforward
piece of turning but if making a few off, itis
easier to knurl and tap a length long
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enough to part off
5 gzl % Y& PIN DRILL ON ASSEMBLY

Turrl:r;a peg A= WITH PEG
(Ftem rom a puce
of round mild stesl . : } \\\\\ \\\\\\\ ;
barniln. lang to 142* @} i == el
allow for a chucking — —-.-T
piece. Turn down to
e o 7z BNNNNNANV IV NN
part off the chucking A W
piece yet. Grip the 3,ﬁ
%in. long section in 1 —_—
the vice and file to a
- wdgmre SECTION AA
section as shown, (1) soor : mat: 'sa 8nms ®
then saw off from the
chucking piece.

Before tuming the cap screw (Item 3)
down, cut off a piece of %in. 0.D. copper
tube Xin. long and put a saw cut along It.
$lip this over the threaded pertion of the
cap screw 1o protect it from the chuck and
vice jaws whilst turning and filing.

Grip the screw in the chuck by the
threaded end, which is now protected by
the copper sleeve, and support the outer
and by putting the tail stock centre in the
hexagon of the head. If using hexagon
head screws first lightly centre the head.

@ NUT: MAT: 3(gBNS.

Turn down the shank between the threads ©
50mm
1 o)
i 1% ¥
y | g
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HEAD

(3) CLAMP SCREW : MAT. NS x50 (AP SREW @

and the head to Y4« inch.

Using the coppar sleeve, grip the screw
by the threads in tha vice and file off half
the head and the shank to 0,085in, and
chamfer the comers by 1zin. x Kein, as
shown in view “X",

Next file the head 10 length. Finally

0-085

— — —

by | 1"
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Pegs before and after making flat.

QUICK TIP
radius the foot as shown in view “X" until

it will pass through the "#ain, hole in the When making small intricate l, shapacd
body. If when the lip of the clamping face is parts in « cribed
reduced 1o Kain. it won't pass through the lines ne

hole in the body, you will probably find the job, & go

Yainx ¥ein. chamfer is not large enough Wi

and needs increasing.

To assemble the clamp, put the nut on
the screw and slide the screw through the
body, then slip in the peq. Clamp up the
scraw as shown in the Assembly Drawing
and with the peg protruding %in. clamp the
screw to the peg with a toolmakers clamp.
Drill & ¥ain. hole through the body to take a QU'CK T‘P
Wa pin to secure the peg in the body, It
doesn’t have to hold everything rigid as f shing block can be made b
» long as the peg is retained in the body. Sl st and dry { aper o
To use the clamp, after drilling the first :
hole through two
components, screw
back the nut and
axtend the clamp
screw, It will then
pass through the reach
drilled holes. When 1t
is now tightenad up
it will clamp both
components together QUICK TIP
and keep the holes in
alignmant allowing
you 1o drill the rest of
the holes confidently

the ||||‘If\ll .;nlr|||1 a worm

knowing all ol S uith
the holes will 0

line up. 2 WOI ogl, yubling the speed. |f
The various stages of rm s e art, every tooth will

making the clamp engage at double speed, Alan Jones
sCrew.
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If shortage of bench space is a
problem in your establishment,
then this swivelling base by
Terry Gould may be the
answer. Made from a car brake
drum it permits the rapid fitting
:l:]rk; re|:novol of items of .

rkshop equipment. Even i
you have ample room, it would
still be worth considering as an
additional item for your
workshop, as it permits items
fitted to swivel

y Workshop is a 20 x 10f1. garage

which | share with a car, bike and

countlass other things, What spare
space thare is, is taken up by the lathe and
milling machine, this leaves me with a
small workbench, 18 x 30 inches. Add &
srmall vice to this and there is not much
room laft, aven though it is anly & 3in, vice,

A lot of thought was given to ways and
means of either making the vice swing out
of the way when not required, or making a
quick way of mounting the vice when
required. | was also hoping to find a way of
making the vice swivel. Many methods of
mounting the vice were made and tried,
most, if not all, found their resting place in
the scrap bin. The time came when | gave
up and went back to bolting the vice onto
the bench when required.

Many months later, the answer was
found. Whilst sorting through my odds
and ands | came across an old brake drum,
which | had used at one time as a former
1o bend metal around. | cannot now
remember the origin of the drum, It was
185mm dia, and 95mm deep, with 4 x
16mm studs.

At 95mm deep, this would lift the vice up
tao high. | reasoned that if the drum could
be cut down it would make an ideal
mounting base for the vice, A lest was In use fitted with a banch grindar.
camad out on the drum with a file, 1o soe if
| could machine the material. It was not as
hard as | imaginad, and 50 it was placed i _
the 3 jaw and cut through with a parting off The swivel base finished and mounted onto the bench and ready for use.
tool with no real problem. After machining
top and bottom faces, | got the depth down
to 36mm,

A BEmm base is bolted to the bottom of
the vice, using the existing vice mounting
holes. To this bass 5 12mm disk is bolted
ssmm diameter to match the centre hole in
the drum. The centre of this disk is drilled
and tapped M10 to take the mounting bolt.
The bolt is just long enough to reach
through from the under side of the bench
o the vice base. Four full turns locks all to
the bench top. This set-up is fine for most
jobs carried out in the vice, however with
any job in the vice requiring a twisting
maotion, the drum base tended to turn,

This was overcome by screwing a
200mm square plate Gmm thick to the
workbench. The drum base was secured to
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The base together with a
maounting plate seen from
below. Note the 56mm disk
which locatés in the hole in the
brake drum. The hole on the
left is for a peg to be fitted to
stop it rotating, this is
particularly useful when being
used for mounting a bar
bender.

Taking the strain of a bar
bender. In this photograph the
bender is mounted into the
vice, a purpose made mounting
plate has since been made.

this plate by four M8 bolts passing through
a short length of 20mm dia. bar, with a step
out in one side.

A ot of my tools now get fixed onto this
base including the bar bender (élsewhere
in this issue -Ed.), guillotine, grindar, evan
my mini pillar drill, making it into a sort of
single point mounting system.

While this method of mounting the vice
has solved tha problem, a little mora
thought could have saved me some work,
If, for instance, | had wused a front wheel
drum for a VW, this would have saved me
making a separate basa for the drum to sit
on; hera would have been no wheal studs
1o cut Off, YW use wheel bolts, which screw
into the drum. Threaded holes in the base
are very handy, it also has a larger surface
ared than mine which would allow for the
fitting of a larger vice, neithar would | have
had to cut the depth down, as it is only
about 55mm deep The brake disc portion
could be let inte the workbench top which
would reduce the depth. £

Hawaver, | will make do wath what | )\
have done for now

Warning
Brake drums may contain asbestos dust.
They should be washed and wire brushad
well whilst wet, before any work is carried
out.
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Harold Newman, having read
the front cover regarding a
recent workshop visit, which
read “Meet an Expert”, felt that
we should meet a beginner in

order fo give encouragement to
other readers in the same
position. As he considers
himself to be a novice inﬁ*:

hobby, we took him up on
idea and have found some
interesting ideas

M

1: One of Harold's original purchases, a
Centec No. 2 horizontal milling machine.

arrespondance to Mode! Engineers’

Workshop has on many occasions

expressed concern regarding the
future prospects for the hobby of model
enginearing, The writers have baan
concerned that now maching shop
activities in industry are in decline, and as a
rasult, similarly those who gain instruction
from these activities, new entrants 1o the
hobby will be considerably reduced.

A novice?

Anyone visiting the workshop of Harald
Newman will however be somewhat
reassured, seaing what he has produced
over the last 12 years since becoming
involved with the hobby, and coming to it
from a non-engineering background. In
fact, you will soon find that Harold wishes
to encourage those with limited
enginearing background to have a go. He,
without prompting, admits that he is not an
exper, and that his creations will not come
up to the standards of those magnificent
models seen at many exhibitions around
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2: A much later buy, a Warco Major milling
machine,

the country. Howeaver, ha makes it clear
that ha considers tha joy is largely in the
making, and only slightly in achieving
perfection, so encourages all those who are
unsure to give it a go.

Harold's first desire to bacome involved
with lathe work, was whilst working in an
engineering firm for a short while when
wailing to sarva in the RAF aftar the last
war, Finding himself in a situation where
machine shop activity was taking place, he
made a request 1o be permitted to become
involved, the request was turned down in
view of it being a temporary position.

It was not until 15 years ago that he
decided 10 purchasa his own lathe, a
Myford ML7, even then the lathe was
stored away and not brought into use for a
further three years whilst a workshop was
baing built. Since than Harold has bacome
largely self taught, gaining what
knowledge he now has from reading
appropriate books and the experience of
putting this into practice. During these
Initial years his other main item of
equipment was his Centec No.2 horizontal
milling machine, seen in Photo 1, also
with a vertical artachment.

Recent expansion

He limited himself to these machines
until about three years ago, when, having
buiit up his experience, he decided to
expand his available workshop equipment.
His first purchase was a vertical milling
machine, he bought the Warco Major seen
in Photo 2. With this installed he turned
his attention to a larger lathe, in this case a
second hand Colchester Chipmaster was
purchassd, Photo 3. Harold makes the

point that with the changes in industry,
thesa, once popular, lathes are easily
available secand hand and at very
advantageous prices. They are rather large,
but some simple modifications he has
made have halpad in this direction, more
about that later.

Baing industrial they of course have a 3
phase motor, but a converter was purchased
and has been found to function very
satisfactorily. These days a variable
frequency inverter would normally be worth
considering in such circumstances, but is not
appropriate in the case of the Chipmaster
as thig has ite own In bullt mechanical
variable speed system, The control for this
is the large handwheel seen in the lower
laft hand corner of the photograph.

3: The Colchester Chipmaster which
replaced the Myford ML7.

Harold firmly believes that if the space is
available, and with a strong enough floor
and adequate access for its installation,
such machines as the Chipmaster should
be seriously considered. He stresses that
they have very beneficial advantages over
the smaller machines frequently found in
the home workshop,

QUICK TIP

When working In ghaat m
in too much of a hy
pleces trimmed off

edge to sie. Cut th

sizes and the

axamplo

tha milling mact

an L shape and 1l

workpiece and vi

line, they save the 1op of the

being mncked and ha
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4: The welding
corner.

5: A Tinker tool and
cutter sharpening

7: Harold's first completed model. a Victoria stationary steam engine,

Other items to be seen are a MIG welder
and a blown airfgas torch, Photo 4, both
skills which he has acquired without
outside help, MIG welding he has found
vary usaful and very sasy to achieve an
adoquate skill, albeit not that of a coded
welder. To complete the picture as far as
machines available are concerned, there
are a bench drill, a Tinker tool and cutter
grinding accassory, Photo B, a belt sander
and a bench grinder, Photo 6.

Modelling his main interest

Harold's workshop activities, during the
12 years since starting in earmest, have

20

heen divided between modelling and
making and adapting workshop equipment
He makes the point that, for him, the
workshop equipment side is very much as
an aid to his model engineening activities,
As a result, the aim is to produce a piece of
equipment adequate for the task and in the
shortest possible time, niceties of dasign
and finish taking a low priority.

Maost of the work evident to date would
have been undertaken in the days of the
ML7 (which has been sold) and the Centec
mill iwhich has bean retained). The first
modelling project was a Stuart Vicroria
steam engine, made as a starter to see how

6: The grinding and belt sanding corner.

well he took to such activities. Having
completed the engine, seen in Photo 7, he
turned to a much more ambitious project,
Don Young's Lucky Seven locomotive,
seen in course of construction in Photos
8, 9 and 10.

His workshop equipmeant is varied and
often made by adapting items of
equipment purchased at car boot sales and
the like. He, like many readers of MEW.,,
appears to find such sales a mine of useful
and cheap equipment, unfortunately |
naver have the time to attend and find out
for mysolf

When using the Centec mill he found the
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knee raise and lower arrangement
inconvenient, also the table left/right travel
was rather limited. To overcome these
problams a new leadscrew was fitted below
the knee as seen in close up in Photo 11.
To operate this, the handwheael at the front
drives the leadscrew via a bicycle type
chain. The dial to indicate table movement
is fitted to the lower end of the leadscrew 1o
avoid any errors that may result, because of
the chain. Table travel was increased by
adding longer leadscrew support brackels
at each end of the table and making and
fitting an extended leadscrew, the brackets
can ba sean in Photo 1.

The Tinker Tool and Cutter sharpening
accessory, no longer available, came either
complate or in kit form, It did require 1o be
used in conjunction with some form of
bench grinder and Harold has made one,
again from a small surplus spindle
mechanism and a small blower motor
These have been mounted on a surface

11:The madified Centec milling machine
vevtical traverse mechanism,

plate by drilling and tapping holes on its
surface, this may appear rather extravagant
but he was able to acquire some whan the
company he was working for in a non
engineering capacity was belng closed
down. | know many who would be pleased
to have just one surface plate. Harold
considers himself fortunata to have baen
able at that time, 10 accuire & number of
small tems and also raw material.

An interesting aspect of the plate used is
that it is marked with a grid of squares,
seen in Photo 5, probably %in, pitch, this
anables him to more accurately set up the
device for use. The motor is a little short of
starting torque, so it is allowed to start off
load by lifting the jockey pulley that
controls belt tension, then, when up to
speed, belt tension is applied by lowering
the jockey pulley

Small geared motors

Whilst on the subject of small motors,
Harold had used a motor/gearbox unit,
intended to drive the spit of a barbecue, to
provida a power feed to his Centec mill
Readers will know that such small motors
when fitted to high reduction gearboxes
can provide a substantial output torque,
this wis more that adequate for the table

8, 9 and 10: Harold's Lucky Seven
locomotive, in course of construction.

drive. However, is was far too slow for the
application, still, as a readily available
source of relatively cheap motor and
gearbox they are warth keeping in mind,
Ralurning briefly to the cutter grinder
accassory, this is mountad in an interesting
MAanner 1o make maximum use of space
avallable. As banch space could not
justifiably be used for an itermn having
infrequent usa, it has bean mounted under
tha banch an a slide ot platform. Two legs
on the front edge support its waight when
pulled out but still permit access to the
bench space below when stored away. This
arrangemant makes it rather low, but in
view of its limited use is considered
acceptable, in any case a small stool would
make it perfectly satisfactory and I an idea
worth considering for other such situations,

A universal grinding rest

Another iterm adapted for a specific
purpose is the large grinding rest seen in
Photo 6. This is fitted 10 an assembly
which permits the table to be angled, and
which can be set using a normal desk type
protractor which Harold has fitted, The
table has included in it, dovetail slides
which enablos it easily to be set close to
the grinding surface. This easy adjustmont
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is a requirement due to the distance
varying depending on the angle set. Closer
examination of the photograph will reveal

a number of important details.

First the table top includes grooves bath
parallel, and a right angles, 1o the 1able
edge, these permit the fences, some seen
loose bottom right, to be slid along ensuring
an accurate result, One fence, seen on the
table, is available with protractor, again a
desk type, that enables if to be set rapidly
with a good degree of accuracy. Other
fences, as seen in the photograph, have
rigidly fixed guide pieces that enable them
to be immaediately available for the
commenly used angles for tool grinding.

The grinding rest. being intended for use
with both the bench grinder and the
vertical sander, a modified Picador
horizontal sander, requires to be easily
moved from one to the other. This
reqjuirement is meeat vary simply by the
addition of two strips of wood at each
position, between which the base of the
rest Is a close fit. The closeness of the fit is
sufficient 1o make it fit securely, buf not too
tight making it difficult to remove and

13: Another item from scrap, a simple dividing device.

replace. These strips of wood can be soon
in the photograph.

Also made from a redundant spindle,
from some unknown item of workshop
equipment, is the dividing unit seen in
Photo 13. There is a substantial bracket
which makes mounting the unit easy, this
is not visible in the photograph. One other
itarm of workshop equipment, simple but
vary helpful, is his movable notice board
on which he pins the drawing relevant 1o
the operation taking place at the time. This
can be seen in Photo 14 and it can be
saan that a picture of Lucky Seven is
permanently placed as a reminder of the
main project in hand.

Recent equipment projects

More recently, when purchasing the
Warco Major milling machine, Harold. like
most owners of this type of machine,
became unhappy with the loss of
registration when raising or lowering the
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head during a machining sequence, He
gave this much thought, considering such
ideas as adding an additional bar running
parallel with the main column. Eventually
he decided to fix the raise and lower rack,
semi-permanaently, as the need to rolate the
head appearad likaly to ba a very infrequant
requirement. With this fixed a clamp screw
is fitted to ensure the head takes up the
correct posrtion, this modification will be
the subject of an article in a future issue
The last major purchase, the Colchester
Chipmaster lathe, required soma
modificalions 1o makea it suit its location in
Harold's workshop. Whilst enthusiastic
regarding the machine, he admits that its
size and requiremen for all round access
will be a prablam in many homa
workshops. The maching, having baen
designed for use in industry, assumes that
all round access will be available, most
important being the very large and deep
swarf collecting tray at the rear. First this
was modified such that the projection at

: TRTC
12: A motorised hack saw made largely
from scrap.

the rear was considerably reduced and its
mathod of fitting made such that it can be
ramoved sideways, this of course requires
a space at the side for its removal. To avoid
this making a sizable area at the side of the
machine redundant, this space is used to
store items of workshop equipment which
are on trolleys. Examples of this are a
polisher and his motorised hack saw,
another item which he has made himself,
seen in Photo 12.

Two other simple changes to the
Chipmaster were to add a horizontal mesh

14: A movable notice board complele
a picture of the project in hand, Lucky
Seven fo the Don Young design.

Behind the lathe to avoid itemns, if dropped,
falling down into the swarf tray, which
goes almost to floor level. Also the very
farge door on the outer headstock end of
the lathe was made lift off, rather than
hinged, again to reduce space required.
Harald hopes that thesa comments, and
in particular the photographs of his
modeling endeavours, will encourage less
experienced readers of M.E.W. to bacome
maore adventurous in their approach to
workshop projects, a view heartily
endorsed by your Editor and his staff, =
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SHAPES AND TYPES

OF LATHE TOOLS

1. A mixed bag of types of turning tools.
Left to right, a throwaway tipped tool, a
brazed on tipped tool. a butt welded form
tool, a butt-welded boring tool and two
specials forged from K.E. 10. grade HSS.

This is another workshop
practice arficle from the pen of
Mr. Loader. This time he
concentrates on lathe tools,
their shapes and applications to
various materials

Tummg is the most imponant of the
activities in the home workshap, so it
is as well 1o know a bit about lathe
tools. Even those which are bought ready
1o use will need sharpening or perhaps a
little reshaping. Thare is an almost infinite
variety of shapes, sides and materials for

lathe tools, Photo | shows a few of the
common types,

For turning and facing work, Fig. 1.
shows the essential angles. Tha vital ones
are the clearances, bacause without these a
tool won't gut at all, merely rub. Clearance
should be enough to do tha job and no
more, because the bigger it gets, the
smallar the cutting angle gets and this will
weaken the tool profile. About 5 deg. is
normal, but there are some exceptions
which will be mentioned |ater,

Rake angles vary with the material to be
cut. The ruls is, small rake for hard and
brittle matanals, large rake for soft and
ductile ones. At the extremes; alloy tool
steels need about 5 deg., aluminium abouwt
30 degrees. See the table for some details.

Looking down on the tool at the plan
angles, the plan trail angle prevents rubbing
and the plan approach angle lets the tool

©
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cut with all its edge, sharing the strain of
the cut, not taking it all on the point, which
is the weakest part of the tool. The tosl can

be angled round for the finishing cut or
cuts, when it will have to turn and face on
the same setting, but for roughing an
approach angle will give much longer tool
life betweon re-grinds, It also makes the
sharpening easier, just a tnim over the front
and side clearance {aces does the job. The
tip radius depends on the sornt of work, a
large one for a radius twrning tool, a small
one made with a stona for a finighing tool
which has to turn and face,

As a Unimat 3 user, the teols | use most
are Win. and %in. tool bits, the sort | used to
use in holders on larger Iathes. | also use
the smallest size of throw-away tips in a
¥in. square holder.

For those who use larger lathes there is
a much wider choice, solid tool bils up to
¥in, square and many different shapes in
the butt-welded types. These are made by
flash butt welding a high speed steel (HSS)
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end to a mild steel shank. The business end
is pre-ground and the base ground flat;
they only need a touch up to make them
usable. The smallest sizes have ¥in. shanks
and are painted in various colours. The
colours are different for different makers
and sometimes different grades of HSS.
Copper, red, blue, green, yellow and gilver
are some of the colours, Parting and boring
tools are included in the wide range of
shapes. They are tough and strong in the
shank and hard on the end; | have broken a
few by overloading them, but they have
never broken at the joint. Don't confuse
then, with tipped tools, a ipped tool is a
different thing altogether.

Standard shapes

Fig.2 shows a selection of shapes which
would cope with most lathe wark. The top
row are the essential ones and the bottom
row the extra ones for the special jobs. I've
used the plan view because it shows the,
shape better, the dotted lines are the
clearance. Notice that on all the tools the
rake angle slopes away from the cutting
direction. Most of them are fasy to
visualise, but there are one or two which
need a word of explanation. The side cutter
is a tool designed to take large cuts at
slowish speeds and fine feeds, it can do this
because, having no top rake means that the
cutting edge is always on centre haight, and
the tool cannot try to lift the work.

The screwcutting tool will have the
appropriate angle ground on it and is
shaped odd-leggad so that it wall get into
tight undarcuts,

The chamferfacing tool is a favourite of
mine because it will chamfer with the edge,
face with the corner where the rake arrow
is and rough turn as well, if | need itto: a
vary versatile tool indeed,

The choice of tooling

Maost turning operations are a
compromise between what the turner
would like 1o do and what the machine and
tools will allow. It is a choice between a lot
of light cuts at high speeds, or less but
much deeper ones at slower speed. For
smaller lathes, lighter cuts is perhaps the
best method, because it puts the machine

-

2: Saddle boring a job of a shape which won't hold in a chuck or on the faceplate.

LS <
"
& “

the work.

under less stress and strain.

Boring tools

It is often necessary lo produce accurate
holes and not always possible to ream
them. There are many types of boring tool
and for small lathes the most useful are the
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ones shown in Fig. 3. Those held on the
small vea blocks are the simplest and can
bo made by grinding a neck on a round tool
bit and leaving a boss at the end. The boss
can be ground inta the shape required. The
other typa is the bar which holds a small
ool bit and is clamped into the toolpost by
@ square jacket. It is very difficult to cope
with vary small holes with this latter type of
tool, and they are often damaged by
thoughtiess clamping down the middle of
the jacket, instead of on the edge to close
the split. as shown the drawing.

Butt welded boring tools are ideal for the
larger holes and lathes. Where it is
impossible to get work in a chuck or on a
faceplate, saddle boring is an option and
Photo 2 shows this opération being
carried out on the Unimat, The boring bars
are easy to make; without using one, the
job shown would have been a mon-starter.

The right angled holdar is one | made
specaally for the Unimat to hold both #sin.
and Win. tools. It is a useful gadget because
it allows adjustment for length and centre
height and being the shape it is, it lets the
turner see what 1s happening; too many
boring bars and tools get in the way so that
you have 1o pear round various
obstructions 1o see what is happening.

Photograph 3 shows the tool in use, It
is easily made and | did the drilling and
reaming for the tool bits with the tool
holder held in the cutting position in the
tool post, this is shown in Photo 4, The
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tool being used is a “D* bit because | have
no %ein, reamer; it does exactly the same
job. Photograph 5 is of the completed
tool holder and the main dimensions are
on Fig.3. The shape and size of the holder
was worked out to suit the Unimat; it could
be easily scaled up or modified to suit
other machines.

Figure 4 shows one of the problems
when boring small holes and how the
clearance angle has to be diffarant. It also
shows how the centre height can be
adjusted slightly by rotating the bars, in or
on the supports. Avoid too much
movement because it could alter both rake
and clearance angles,

Parting tools

The angles of a parting tool are shown in
Fig.4. These have to be carelully ground
and my best advice is o use one of the
prashaped parting tool blades if possible,
These have the very deep blade section
which gives the tool its strength. If there
isn't a size to fit the lathe, then one will
have to be ground from a tool bit and the
essential features are shown in the drawing.
The only missing feature is the angle of the
front face, this will be angled to the right or
left depanding which hand the tool is

4: One mmmmummmw.

cutting. The parting tool is one which |
navar stone any of the faces on, it seems 1o
aggravate the tendency to rub for several
revs, then dig in, then rub and so an,

Cranked tools

Sometimes it is difficult to get a tool inta
the cutting position and there are two
examples in Figure 5. The parting tool, if
straight, would have 10 be s0 long in the
blade and sticking out so much, that it
would wave about and probably break, A
similar thing can happen when
screwcutting; in both instances the
problem is when the tool has to work
against a larger diameter, It can be a useful
ploy in any job where the space for the tool
IS restricted,

The othar tool in Fig.§ is one worth
axparimeanting with for work which has a
run-off at each end. It neads several trial
runs somatimas to get the best
combination of feed and speed, but used
as shown it will often give a vary smooth
finish, The principle is merely that a radius
tool will give a better finish than a pointed
one. The speed Is the critical thing, loo fast
and the tool will chatter, the same can
happen with too slow a fead rate. As | 53149,
there is room for expariment,
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§: The completed boring tool holder.

Special tools

These are mostly form tools designed to
do one particular job and those for which
thara isn't a normal shape. Some are easy
to make by grinding and some are not so
easy where the shape is complex and
difficult to make by grinding. For the
awkward ones, silver steel, gauge plate or
old files are a good bet. All three sources
can be filed or machined to shope and
hardened after the form is settled. OId files
must, of course, be softened first. Because
form tools are used carefully and often ot
slower speeds than frequently used ones,
the problem of them breaking down with
over-heating does not happen. It is worth
remembering though, that at above 300 -
400 deg.C tools made from carbon tool
steel will begin to lose their edge.

Not all special tools are form tools.
When | was @ youth, in the bad(?) old days
when apprenlices used to do a b year
appranticaship, wa often had to have
special tools made. One sort was a small
boring tool, like the two on the night in
Photo 1. The stores hadn't any small
encugh and the choice was to grind one
out of solid HSS, an extremely long-winded
iob, or 1o have one forged and heat treated
out of H3S, "in the raw”. The stores had
unhardened HSS in Yin. and %in. square,
the reference was H.E. 10 or K.E.672,
perhaps long forgotten by now, but it used
to make lavely tools. The man who did the
forging and heat treatment was the
blacksmith, known to everyone as
Steamboat. His forge was the only heat
source hot enough. Steamboat's forge had
a steady stream of customers, from those
who needed a welded framework
strarghtened, to those who wanted their
favourite chisel drawn out and re-hardened.
Winter time especially, drew many genuine
and not 0 genuine customers. Whatever
the time of year, Steamboat would rough
shape and harden the tool, leaving us to
finish off. | have quite a few of them left,
100 large to fit the Unimat, unfortunately.

Carbide tooling

During my apprentice days carbide tools
must have been around but we knew little
about them and had no chance of using
them. Our tool stores had none in stack
and | was never in a situation where they
were in everyday use. This is probably why
I used to think that there was no place for
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6: The cutting end of a large throwaway
tool holder. showing the chip breaker.

them on small lathes like the Unimat. Since
trying the throwaway tips in the smallest
holder, the }in. square ane, | am a convert
to using tips for general purpose work, The
anly thing | didn’t like was the price of the
holders, so | made my own and in the
making, made it to fit the tool post so that it
needed no packing for centre height. itis
only a matter of filing a bit off the bottom
of the holder, as long as the holder is made
with the final adjustment in mind.

The term throwaway doesn’t mean that
the tip has to be linterally thrown away when
it stops cutting effectively; they can ba
ground. It is true that a different grinding
wheel, a silicon carbide one, must be used,
but they can be ground. The finishing touch
given to HSS or carbon tool steels by an
India stone is different too. For carbides a
diamond hone is the touch up tool.

The larger carbade tools with throwaway
tips often have chip breakers built into the
clamp or as a separate piece under the
clamp; Photo 8 shows this on a left
handed tool

Carbide tools usually have no rake angle
and cut quite happily without one. They are
especially good for cutting the difficult
metals like stainless and alloy steels and
some bronzes.

7: A selection from the author’s lathe tool drawer.
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A lot of the fun in turning s tha control
the turner has over the tool, unlike other
machining methods wheré the shapa is
fixeed and nothing much can be changed.
There is o great sense of achieverment
when a diameter or face i5 not only
accurate, but smooth and gleaming and the
turner has done evarything, from shaping
the tool to setting and using it. On a
personal note, it takes me back 1o when |
laft the first year training shop and did my
first stint on a man-sized lathe, a
Southbend 13in. swing. A bit differant from
the Unimat which | use today. The 1ools
don’t change much though.

| expect, like most home workshop
enthusiasts, | have many more lathe tools
than | need, Photo 7 shows just @ few. The
first two on the left are throwaway Lips in
home made holders and the three on the
right are form tools. | think that there iz o
Parkinson’s law for tools; the numbser of
them increases to fill the space availlable in
the drawer.

However many you have, remember the
basics of shapes and angles and you :‘:
cannot go far wrong. L

Table of rake angles for
common materials

Material Rake angle
(degrees)
Aluminium and wrought
aluminium alloys 30
Cast Aluminium 15
Wrought Bronze 15
Cast Bronze 10
Machining Brass® 0
Cartridge Brass®*® 20
Cast Iron 05
Copper 20
Mild Steel 20
Alloy Steels 5
Thermo-Plastics a.g. Nylon 15
Thermao-setting Plastics
e.g. Tufnol 30

* Brass of the sorn used for turned parts. It
has a brittle nature, making small broken
chips. Pale straw colour. Sometimes
called 60/40 Brass, meaning an alloy of
60% copper and 40% zinc. Lead can be
added to make freg-cutting Brass which is
58% copper, 39% zinc and 3% lead,

“* A Brass suitable for drawing, turmns like
mitld steel producing coiled sward. Yellower
than the free cutting or machining brasses.
These values assume average conditions,
sharp tools and machinery in good
condition. As with other processes there
is room for exparimant,

QUICK TIP
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Tilgear is a supplier of mainly
tools, but also some materials,
to industry, local authorities,
education and the home
workshop enthusiast. They have
therefore a very wide range on
offer, including very many
items for the woodworker. A
copy of their catalogue is a
must, a visit, even better.

T he majority of visitors to Tilgear will,
Iam surea, soon become I!‘I‘lpr!-l_".Etl
by the amount of tools and materials
on offer, and in particular, the methods
employed far its display and storage.
Tilgear first startad to trade in tools and
materials in the early B0's, but its origins go
hack to the 1930's when it traded as an
engineering sub-contracting business. It
has changed its location a number of times,
but has always been located in the north
east fringe of London, moving to its
present site at Cufflay in 14987,

A long established company

The original business was started in the
30's by a Mr. Tilbrook, who had previously
sarvad his apprenticeship with Crawford
Collets. who are still trading in Witney
Oxfordshire. Tha company has remained
since thag day, very much a family
buginess, and the name Tilbrook is still
vary much in evidence. In total around 25
people are employed, with some part time
additions to cope with seasonal vanations.

Originally the products supplied wern
engineering based, but from the mid ‘80°s
the company diversified into woodworking,
the split is now about 45% woodwork, 55%
gnginearing. The premises is a small
industnial style building of about 8000 sq
ft. Into thic area a considerable amount of
machanized display and storage is used to
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Furthar view of the engineering tool showroom. Sarvies counter is on the right. Obtaining
requirements is part self service, part assisted.

extract the maximum usage from the space
available, For maximum convenlence 1o
callers, the two areas of trade are kept
largely separata in two showrooms.,
However in an endeavour not to waste any
space, the entrance and interconnecting
areas are full of items on display, many on
carousals, including many special offers
available to callers

Mechanised storage

Many readers will have seen in
adverntisemants, and a fow no doubt in tha
flesh, the very large and mechanized
warghouses. In thase, automatic forklify
trucks travel up and down rows of racking
collecting items from the shelving, some
times at a considerable height, At Tilgear
they have a smaller version of this, here
soma 500 bins, abaut 300mm x 200mm x
1000mm in size, are arranged on two sides
of a gangway and are collected by the
equivalent of a small automatic fork lift
truck. There are also quite a few storage
systems where rows of small bins travel up
and down on a continuous convayor.

Not surprisingly thess mechanized storage

systems are operated by the staff, and whilst
miuch of what is on sale is available salf
service, or a1 least on dispiay in cabinets, staff
will always be prepared to obtain other items
from the storage system for viewing if
required. Vary well illustrated catalogues
are available, which of course includes the
items availabla that are not on display.

Access is easy

Tilgear have their own small car park, but
should this be full there is plenty of parking
in the area, Cuffley being only a small town,
finding Tilgear presents no problem being
an the main through road. Baing opposite
to Cuffley British Rail station, on the
Moorgate to Hertford Narth line, also makes
it easyto find and very convenient for those
who wish to come by public transport. By
road Cufflay is easy to get to being just a
few miles from the M25, leave at junction 24
if coming from tha west and junction 25 if
coming from the east

Opening times for callers and telephone
sales are 8-30am to 5-00pm, Monday to
Friday, but they are closed on Saturday
However Tligear do have opan days,



A small range of engineering machine tools are available, the two lathes seen here are

fully raconditionad machines,

A view of the woodworking showroom.

particularly at some bank holidays, and
also extended opening hours prior to
Christmas. These will be published through
the press and also thoir very wide mailing
list. Any one requesting a calalogue, or
placing an order, will go on the mailing lisg,
and continue to receive mailshots, for up to
two years if an order 1s placed, Two mailing
lists are established, one for woodworking
has some 8000 names and that for
engineering around 8000 namas. It is
surprising that whilst storage is so
mechanized, and almost ahead of its time,
documentation is done manually, and
computers are Not in evidence

Large mail order business

Whilst so much has been done for the
benefit of the caller, these lists serve to
show that Tilgear has a large mail order
turnover with about %rds of business
coming from that direction, Mail order
includes expon, so orders from overseas
present no problems, Business is not
confined to the home enthusiast, in fact
this is the smaller part, a considarable
amount comes from such organizations as
schools, hospitals, prisons and of course
many firms large and small.

Being mail order onentated a good
catalogue is highly desirabie and Tilgear, |
would say, excel In this. The reason for
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Tilgear's succass in this area is no doubt
due 10 what is probably unigue for a
relatively small organization, that is, that
thaey produce their own catalogues nght up
1o and including some of the printing. Thay
have tholr own artwaork departmaent that
does all the photography and layout, and a
printing machine on which the catalogues
are produced. They have in the past
produced & range of catalogues for
differing types of equipment, Hand tools,
Cutting tools, inspection equipment etc,

Catalogues

It is now heir intention to produce only
twio composite catalogues, woodworking
and engineering. These being larger will
have to be printed by a specialist printer.
They will continue to produce the artwork,
also retain the pnnting equipment for the
production of leaflets, detailing such items
as special offers, [atest prices, new lines,
details of open days and many othor
things. These they send out to those an the
mailing list three to four times per year.
New catalogues are produced about every
wo years.

All items sold are chosen to be of good
quality much of which is of European or
United States manufacture, this includes
well known items from eastern European
countries, which are both of good quality

Seen in this photograph are & range of
non-catalogue items at advantageous
pricas, these are available to visitors only.

and very economically priced. Tilgear do
sell items of East Asian manufacture, but
these are carefully evaluated 10 ensure thay
are of adequate quality. The toolmakers
cabinets made by Gerstner, of the USA,
have solid oak frames and are considerad
10 be the finest available.

Woodworking tools

The range of wood working tools is
particularly impressive, with apparantly
somae rathor specialized tools nob sasily
available etsewhere in this country. Also the
quality ol some s cutstanding, many of
these originate from the U.S.A.; it is perhaps
ingvitable that the level of quality is reflected
in the price. It should be stated howeaver
that the prices quoted for the majority ol
iterns, both woodworking and enginsering.
would appear very competitive,

Also supplied to the woodworker are a
range of venears and wood blanks for
turmning and carving, many are rare woods
and some, as a resull, expensive,

Visitors to Tilgear aro hkely 1o seo a
small range of fully reconditioned machine
10015, this area of their busingss is not
actively pursued but some machinas are
normally available.

Tilgear try to have miost items available
from stock and orders are despalchoed
within 110 3 days of baing placed, except
for peak periods. Special arrangoments can
be made for overnight or COD deliveries.
All catalogue items are supplied with a
fourtean day from receipt monay back
guarantee shoukd they not be to the
customers satisfaction for any reason.

Other interests

Visitors to Tilgear may be intarested 10
learn that the local area of Craws Hill is wall
known for its extensive garden centres,
squatic centres and animal/pet supply
companies. This s but a few miles away,
no doubt someone at Tilgear could point
you in the general direction il asked,

For further information and your fres
copy of the Tilgear catalogue contact:
Tilgear, Bridge House, 69 Station Road,
Cuffley, Herts, ENG 4TG. Tel: Engineering
Sales 0707 873434, Woodworking "ll
Sales 0707 873545
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BACKLASH

Following a brief mention of
some older, now defunct
magazines which tried to serve
the needs of the practical
person, your Edifor was
inundated with letters, offers of
help and memories of these
publications. With so much
interest apparent we are
publishing a selection of the
letters received

Harold Hall says:-

With the exception of the Digital
Readout article, no other article, or
comment of mine, has gonarated so
much correspondence from readers of
M.E.W., than the comment | made in
On the Editor’s Banch in the AprilMay
‘93 issuw regarding magazines of the

p.:t'l;cmlmsln question ware
English Mechanics and World of

Science and a more recent
publication, Practical Mechanics.

A number of readers assumed from
my éomments that | was interasted in
ebtaining copies far myself, whereas |
was just interested to find out
whether readers had found these to be
collectable. If space were available
perhaps | would be interested, but
working from home, much of my
available space is taken up by items
more directly connected with MLEW,,
such as files of correspondence,
articles and catalogues ete.

1 would like to take this opportunity
to thank all those who have devoted
the tima to write, the letters that
follow are a representative sample. |
apologize, at the momaent | am unable
to answer all letters individually,

Ron Hough (Secretary of the S.M, &
E.E.) offers this fascinating insight
into some of the subjects covered in
Practical Mechanics magazine

I write in reply to your query regarding
Practical Mechanics, in issue No. 16 of
Model Enginvers’ Workshop, This magazne
was published by George Newnes Ltd, and |
have four bound volumes: 1936 to 1939,
with some copices missing, These ang
calendar years, but January 1938 is shown
as Vol.3 No.28 indicating a start date for
Vol.1 No.1 of October 1933,

At 13 | was just a little too young, and
probably not financially able 1o subscribe
to the magazine. | was mechanically
minded, and knew of the magazine through
my friends, but my interests than wera in
Meccano constructions for which 1 won
saveral prizes, for a Ewbank carpat
sweepar, a vintage motor car and a coke
oven door extractor and coke pusher, in
competitions organised by the Meccano
Magazine, bound volumes of which, dating
back to 1929, are still in my possession,
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To revert to Practical Mechanics, stan date
October 1933, my copies date to December
1939, | don't tHink it survived the war,

January 1936 contains the last
instalment of the series describing the
construction of the Flying Fles, a single
saater biplane, which | seem to remember
had no allerons but controlled its lateral
attitude by warping the flexible wings.
February "36 had details of the Flying
Squirrel engine manufactured by the Scott
Motor Cycle Co. and recommanded for
installation in the Flying Flea. There was
also a note regarding proposed Flyrng Flea
clubs, whose members would be entitled
1o fly the machines for paymant of 2
shillings (the cost of the fuel and oll). Sadly
for their high hopes, | believe the machine
lasted only a very short time after several
tragically fatal accidents.

Unfortunately the March and April
issues are missing, but in May and June
we are into parts 3 & 4, the final
instructions for building the £20 car, This
was @ single seater, one rear whool, built
on a wooden chassis and using largely
motor cycle parts. July has photos of the
completed car on display In Gamages.
Another photo shows it on the road
allegedly doing 45 mph. F.J.Camm saye he
has put the car through some rigorous
tests and been unable to discover any
snags or defects, but | notice a photo here
showing, and drawing attention to, angle
iron ¢ross bracing 10 the front axle which
had not appeared in any of the previous
instructions or drawings. The August issue
had details of the braking system, -
somewhat belated | would have thought.

There were series of articles on working
model steam engines, on metal lathe work
for amateurs, wood turning, wireless set
construction, and model aircraft.

In November wa ware told how to make a
homa cine projector without the aid of a
lathe and without the use of toothed whools
It must have given a really bright picture, as
it was illuminatad by a bicycla lamp!

My son, while still at school, was also
interested in these magazines and started
making an index, only getting as far as
1936 before other things ook over. | found
it, rather tattered, in the 1936 volume when |
started looking them up before writing 10 you.

1937 continued in much the same vein,
with articles on television now beginning o
be more prominent.

Of particular interest to mae now, IS a
long drawn out saries of articles by
E.W.Twining on building a scale model of 8
G.W.R. broad gauge locomotive, This
sarias had parts 1 and 2 in January and
February 1937, parts 3 and 4 in May and
Juna, pant & in Novembar, and part 6, the
final part not until September 1939,

He givas tha history of all the locos built
hetwesn 1847 and 1888 and shows three
different frame arrangements;- for lron
Duke and Sultan 1847, for Courter and
Sebastopol 1848-55 and for all rebuilds and
new anginpe 1878-88, and six different
chimney shapes.

He chose to base his model on Hirondedle
of 1848 rather than on the original lron Duke
as he prefarred the sandwich framed
tenders of the later engines.

In May, apparently not discouraged by
the demise of the Flying Flea, we returmn to
the subject of light aeroplanes with an article
on the Luton Minor, a high wing monoplane,
or as the author calls it, a parasol
monoplane, kits of matenals and parts
available for £40 and £75 respectively. A
series on its construction started in October.

May also sees the start of a further series
on car construction, this time a two seater
version, now with four wheels, the three
wheeled version being considered not
stable enough for the wider body, but even
80, in view of the comparatively narrow
wheol track not needing a differentiall

There was mention in September that a
barrage across the Thames at Woolwich was
again baing closely considerad by the Port of
London Authority. It was envisaged that this
would carry road and rail facilities and would
be started in the following decade.

November carried an illustration of a
large wind genarator installed an the farm
of Mr, F, Atkin, tha then Irish Free State
Minister for Defence, all the farm machinery
being powered by this machine. No output
figures are given, but the machine appears
to be about 701t high with four blades,
aach about 20ft. long, a size approaching
that of the machines we are only now
beginning to get enthusiastic about,

Thare was a series on building a lec
petrol enging.

Throughout the years there were
continuing series on Star Gazing for
Amateurs, on Masters of Mechanics, on
Model Aero Topics, The Month in the World
of Science and Invention , and on model
rallways by Edward Beal 1938/39 featured a
series on Toolmaking and Tool Design,

March 1939 had Practical use of the sine
bar, and continued a series on Watch
Repairing and Adjusting.

The adverts, as always in old
publications, make interesting reading; (o
pick out the old familiar names and note
those who have survived and those who
have not. One set of advernts | found
particularly interesting was for a 3in. laths,
manufactured perhaps by The Winfield
Manufacturing Co. | am only going by their
address of College St. Works, Long Eaton.
They offerad the lathe as The Winfield, but,
going by the illustrations, the identical
lathe was offered by Gamages as The
Gamage, by Dannig and Smith of Goswell
Rd. as The London, and by E. Gray and Son
of Clerkenwell Rd. as The Grayson, all at
around £7.10s.

Thera wers, of course, all the usual
offers to increase your height, to cure your
rad nose or protruding aars, (o stop you
blushing, or banish your inferiarity
complex (thie latter by Pelmanism, often
with a picture of Baden-Powell). Imtemational
Correspondence Schools wera thare, ag
were Myfords and Fluxite; aven Charles
Atlas put in an appearance in October 1939,

Advertisers were, as now. not above
hyping up their addresses. L Wilkinson,
who sold small electrical and radio
components, showed their address as
Wilkinson Housa, an exact descriplion, as
they operated from the front reom of a
terrace house in Addiscombe, opposite the
telephoné axchange where | was employed
as a Youth in Training.

| have limited my comments to the
anticles of most interest to myself, and
probably to you too, as model engineérs,
leaving out quite lengthy serias on
chemistry and a new method of learning to
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play the piano. | hope you find my
comments interesting,

Don Unwin who provides our
articles on the history of machines
adds these comments:-

Vve just received the AprilMay issue of
MEW.

Of panticular interest in your column is
the reference 1o magazines of the past.

| have two bound copies of The English
Mechanic, 1875 and 1878, and working
backwards it seems that it was first
published in March 1865. Incidentally Fig,
24 of Lathes was taken from the 1878
volume and | believe one of the
illustrations | have included in tha Planers
article also comes from one of them, |
started taking it at the beginning of 1940

and continued until 1851 when | beliave it
ceased publication; by which time it had
dropped the English part of the title. During
its life it had several secondary titles, as did
Model Engineer. I've siill got copies
together with the M.E. 1934 10 1970,

My Father took Practical Mechanics from
when it started in 1934 - he used 1o call it
Unpractical Mechanics: until 1948 when |
believe it was discontinued. I had some
quite interesting bits in it and I"ve still got
tear-outs of the Masters of Machanics
senes some material from which | have
used in my current series. Also retained are
some articles about clock and watch
repairing and a series by E. W. Twining an
modelling historic locomotives.

past which may be of interest

| refer to your item Magazines of the
past in the April/May issue. | can confirm
that there was a magazine called Practical
Mechanics.

There was also a companion magazine
called Practical Engineering. This was
published weekly and cost 4d in 1944 but
later issues in 1951-63 were 6d. Volumes
changed at six monthly intervals, my
earliest copy, September 22nd 1944 is
Vol.lI0. this would suggest that it started in
1940. | have a collection of odd copies from
1944 1o 1953 but only one volume is
complete, Vol.25 Jan.- June 1952

The magazine was aimed at the
professional enginear rather than the
amaigur or model enginear, although the
later could glean many usaful ideas which
could be adapted for our use. Among the
contents of my earliest copy were - Cutting
worm wheels, Non ferrous maetals,
Quenching in oil, Device for marking out
radii. Although these iterms ware fully
illustrated the skatches were rarely
ﬂimemimed. nor was any information
given on ‘how to do it". It would have been

like “teaching grandma how to suck eggs”.

| trugt this information will be of interest
to you, all | have to do now is find time to
read the magazines myself!

Fred Bawden of Paignton provides
us with a copy of the front cover of
the Z1st birthday izsue of Practical
Meochanics

Herewith a copy of the 21st birthday
number of Newnes Practical Machanics
magazine. The front cover was in colour,
Note the price 1s. (5p),

Michael Gilkes, Editor of the S.M. &
E.E. Journal provides some details

regarding early days of English
Mechanics magazine

| am prompted to reply to your enquiry
about the English Mechanic and Practical
Mechanics in the AprilMay M.E.W.

English Mechanic started as the The
Mechanics Magazine on August 30th, 1823
and one cannot do better than reproduce
the words of its original Prospactus. (See
below. Ed).

The first issue also carried an article on
asrostation. It concerned itself with all these
matters and in its latar volumes published
detailed accounts of the Rainhill Trials and
accounts of the participating engines.

In 1866 it became The English Machanic
and with the absorption of various
periochcals persisted through two Series until
its final demise, as Horme Mechanics under
the aegis of The Model Engineer in April,
1959. The last issue apart from containing a
reviewy of the magazine's history (from before

the days of traviel by railway) contained a
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continuing instalment from LBSC on Evening
Star the 3%in. gauge locomotive

Over the years the magazine had printed
details of such diverse items as impornant
astronomical discoveries and the first
description of the cholera bacillus,

Practical Mechanics was the brain-child
of F.J.Camm who, apart from constructing
a Kew Class ‘A’ warch and winning a mode!
seroplane endurance trophy, had baan
associated with Bassett-Lowke, Twining
and Greenly in, firstly, Greenly's Magazine
Models Railways and Locomotives in the
Period 1900-1920, and later in the long:
standing magazine Hobbies in the early
1830°s (he is also reputed 1o have brought
about the later rift between Bassett-Lowke
ond Greenly)

The first issue appeared in October 1933
and, amongst other very practical
concerns, was looking at space travel

In later years Practical Mechanics
described how 1o build cars, aeroplanes (the
Luton Minory and a host of other practical
ventures. To many, such as myself, it was
considerably more accessible and practical
than the slightly esoteric and, dare one say
it, pompaus M.E. which dealt with things for
which one knew one was not good enough
'Plus ca change'l But hopefully we can be
more enlightened now and while admiring
excellence respact andeavour,

Practical Mechanics experienced the
sama publishing blizzard of the early 1960°s
as did English Machanics and many other
worthy journals. It too, over the Evening
Star series and in its last issue of October
1963 there were also features on space
flight and the Luton Major.

Being in the fortunate position of having

IN OU

Coming up in the

OCTOBER/NOVEMBER

issue No. 19 will be:

Micrometers with a difference.

Details of some rather special
micrometers.

A small sensitive drilling
machine.

Aug/Sept '93

built up complete sets of these journals |
am fully aware of their value and the fact
that there is hardly anything new under the
sun, They form & wonderful archive of the
history of practical interests. Sadly people
do not always take good care of club copies
but there is no doubt that a cumulative
indax of either or both, comparable to that
which Guy Lautard prepared for M.E,
waould be a work of great valua.

Any computer litarate volunteers (the
weriter is not!)?

H. White of Newcastle, Staffs, is a
collector of Practical Mechanics
magazines, partly for their practical
content and partly for nostalgic
reasons

With reference to your recent comments
re magazines of the past, | can give you a
bat of information on the old Néwnes
publication Practical Mechanics, | hava
been collecting them for about 8 years. As
you know, F.J. Camm was the editar of
Practical Mechanics and many other .8
Pracrical Wireless, Television, Householder,
Practical Engineering and the author of
many other tachnical publications

The first publication of Practical
Mechanics was Vol. 1 No.1 October 1933, |
have the second issue, Novembar 1933, in
this issue Camm states that 100,000 copies
were printed and sold out within two days
of publication, a large reprint was called
forl It was printed monthly

F.J. Camm died suddenly in February
1859, The editor after April 19589 (the March
issue had already been completed by
Camm), was an unknown, only refarrad to
as “The Editor”.

Using a bench press. The first
part of a series describing the
use of a bench press in the
home workshop.

Some more history of
machines, this time the planer.

A lathe filling rest, useful for
making those flats, squares or
hexagons on parts turned in
the lathe.

AND MUCH MORE
Issue on sale
10th Sept 1993

Contents may be changed

In October 1960 the magazine was
reduced n size from 11 x BYin. to 9@ x B%in
this being at Vol. 28 No. 318 in Sapt 1962,
(Vol 29 No. 3417) the title of the magazine
was changed to Practical Mechanics and
Science. By now the magazine was getting
into trouble, .o, reduced sales and not
much advertising etc. The final edition was
August 1983 Vol. 30 MNo. 352

That iz a brief outline of its history. | have
a good collection of the issues, although by
no means complete, they are hard to locate
the bulk of my copies came from an advert
in M.E. these were baing sold off by a son
as part of his father's estate. | was fortunate
in locating several copies fram a local
secandhand bookshop. The pra-war copies
are very rare, but thair quality is better than
all the later issues, by 1942 they were of a
poor quality, due to the paper shortage,
lalthough M.E. of a similar date was printed
on battar quality paper)

| don't know of anywhare where ona can
inspect back issues of the magazine (1.8
libraries etc.), they are not collectable as
such, their content is very mixed i.e. product
reviews, science articles, instructions on
tha construction of items for tha homa, not
a great deal on engineering,

In the post war period the magazine
incorporated The Cyclist and Home
Moviles. Cycling had a saction on its own
but home movies were hardly mentioned
Some time in 1960 The Cyclist was
dropped without axplanation one month
it was there one month, next month gone!

The reason | like the magazine is, | think,
nostalgia. | am in my mid-fifties, and these
magazines were around in my youth 0
and young manhood.

ISSUE!
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DRILL

The new low cost
vertical boring
and milling
machine from
Mytord

& Substantial box
construction column &
Vee type slideways for
added strength,

accuracy and sensitivity

» Large area table

featuring feedscrows

with ball type thrust

rmaces

* R toper spindle

supported in toper

roller bearings for

Emﬂler accuracy and
eavier working loads

= Nine spindle

speads 195-2340

r.p.m.

& British motor and )

electrics conform to Euro

Standard EN&0O 204 Pt 1 [ 3

-

e Builtin levelling scrows
= Optional cabinet stand

* Guaranteod by Myford

For further details call John Bland

on 0602 254222 or return the
coupon below.

QUALITY TO BE
PRECISE!

' Moke 1 ypeL__
| Present lathe
By o i Typel

L

Mytord Limited, Chdwall Roxd, Buwsion, Nonghem MG THL T 0802 254772 Fax 0407 431209
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ULLEY OUTER GUARD ®

- LOW /INTERMEDIATE SPEED BELT
| __INNER GUARD & MOTOR MOUNT (32)

/ PRE-LOAD WASHER (7)
Gordon Cornell has designed ILIE:NER SPACER (3)
this excellent toolpost grinder, UTER SPACER

BEARING HOUSING (1)
BEARING CLAMP RING (5)
INNER GUARD (10)

in this, the first of a two part
article, he deals with the E
considerations which influenced

NN

Z
/7
) ?‘
the design described. Parttwo | 1/ | QUTER GUARD (3)
will deal with the actual £ I Y/ JHEEL INNER
manufacture of the unit ;’, 5 A (As REQUIRED)
P 2 ~ Pl
n late 1989 | deciced that all my future J 1 3
I model aerc engine designs would r_é L, -
incarporate hardened and ground . P = —— y =it
components. This implied that external and IS ARRANANNN O N ]
internal grinding of bearing and oylinder A %ﬁ‘zﬂ o~ 2R
bores was the minimum requirement. Aftes | S0P 7l SPINDLE @
many enguiries it appeared that the & iy
Myfora/Dupiex D26 Toolpost Grinderwas | SPINDLE PULLEY L LA A WHEEL CLAMP
the only potentially suitable device, At the "I‘#EIEELR CP WASHERS o WASHER OU
time an outlay of just under £300 was S
required, a substantial sum for what appears ; 0 3" EXTERNAL WHEEL
1o be such a basic device, However | decided SECTION THRO DRIVELINE -
to purchase one, having been advised by - 1 @_
Duplox i; muld have to be adapted to meet NOTES, :: :{JL' gﬁ:&;ﬁ; igg !I.:l ;?&Lé B_

my specific requirements. This article
describes my axperience and application of UNLESS STATED OTHERWISE.
the unit which has led to the design and GENERAL ARRANGEMENT

construction of the Dynamic grinder. @

Duplex specify a 2.5in. dia. wheel a1 8000
APM for external grinding with a 0.75in. dia. n To o L Po ST

wheel at 18000 RPM for internal work. The
instruction plate implied that 5000ft./min,

spaeds are between 5000-T000R./minute. A
study of the design requirement indicated

would be achieved at these speeds. As |

required to arind internal bores smaller

than that specified the wheel surface

speeds ware chaecked and found to be less

than indicated, Machinery’s Handbook

implies that optimum penpheral grinding
that 5000ft./min. is not possible in an
ecanomically priced unit using small dia.
wheels with a single spindia for both
internal and external operations. For speeds

in excess of 30000 RPM an additional

spindle would be required as the smaller

bearnngs requirad to satisfy the higher RPM
would have insufficient capacity to meet
the external grinding wheel loadings. A
more complex multi-stage pulley system
would be necessary to produce the required
ratio absorbing more power unless a
suitable high speed motor could be fitted.

External grinding

Tha 2 5in. dia. wheel had limited
application as the difference in dia. butween
thi wheel and its mounting flanges was
insufficient, making it impassible to grind
up to any significant shoulder, A further
problem was encountered when trying to
grind a 5mm dia. shaft betwean cantros, the
spindla body fouling the centrefatistock

- . The wear rate on this size wheal is such that
1: The parts of the Dynamic grinder seen here ready for assembly. a sharp corner or lead cannot be
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2: The saddle axténsion chip tray is an essential extra. Hu:fhogdndlruh‘tudwith an
Jmmommionspcm

fied with an appropriate guard. This sats &
maamum speed limit of just over 7000
APM and by pulley modification is run at
6240 RPM. The diameters which can be
face ground are restricted by the available
cross shde travel or the drive motor fouling
the: item being ground. Satisfactory results
hava baan achiaved; howeaver heavy cuts
must be avoided as there are no specific
thrust beanings in the D26,

Internal grinding

The 0.75in. dia. wheel for internal use
was far too large In my case since the
smallest bore envisaged is around 0.375in.
dia. After much searching around |
obtained a serias of differant wheals of 0.5
and 0.375in, dia, ot sensible prices
(purchased from Graham Engineanng at
botwean 15 to 20p each). These can be
dressed to size without consideration of life
and expenditure. Whilst points could have
been used a more complax chucking
system is raquirad restricting the bore
depth and they are more costly. These
considerations exclude the difficulty of
obtaining the required accuracy and
balance, Whilst dentists use this system
thara is little precision required in their
application. Hence the revised internal
adaptor axtensions shown in the
photographs and drawings which will be
included with the constructional notes in
the next issue.

To obtain a satisfactory parformance
lewel with such small wheels an increase in
RPM would be required. The pulley ratios
were 6:1 and 2.89:1 as the Brook motor
speed is specified at 7800 RPM the spindie

QUICK TIP

maintained. In erder to grind parallel up to
2 shoulder an undercut is essential.
Dressing the side of the wheel although
recommended was impractical due to the
limited diffarence in dia. between the whool
and mounting flanges. The standard
diamond dressing stick being too large 10
traverse up to the flange.

These problems meant that | could not
grind the crankshafis 10 an adequate
standard. To improve on thig | fitted a 3in.
dia. wheel (maximum safe spead 8160
RPM] together with a specially made guard.
This gives a much improved wheel life and
superior finish, An alternative would be 10
fit o rocessed type wheel which would also
provide face grinding, apparently not
considered in the D26 design.

Face grinding

Whilst on the subject of face grinding
this is best achieved using a cup type
wheel. This wheel type is also used for
cutter grinding which can be carried out on
the Myford with suitable fixtures. A
component 8lmm x 50mm dia, has been

64

4. The cup/recessed wheel and adjstable guard.
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B The machine w666 intermediate speed pulley set up.

speads available were 16800 RPM and 8092
RPM. The main problem being the 61 ratio.
During use the spindle, which as supplied
ig lubricated by prepacked grease,
indicated signs of bearing failure.
Consequently | dismantled the spindle.
Two 12mm ball bearings are fitted; No.
6201 at the wheel end and No. 6001 at the
pulley end. Neither of these was fitted with
any form of seal or shield. A study of an
SKF catalogue revealad that the larger 6201
was suitable for 22000 RPM with grease
lubrication and 28000 RPM with oil. |
decided that an oil/grease nipple should be
fitted and an annular chamber was
machined around the bearing spacing tube
and appropriate holes drilled through it to
allow oil access. The bearings wera
replaced with shielded type bearings to
retain the maximum amount of lubricant
and prevent the ingress of grinding dust
ate. A means of pumping out the ingress of
foreign matter is essantial if accurate work
is to be produced. Potentially the spindie
should mow be reliable up to 28000 RPM,
Could the speed be increased within the
existing design and belts?

Examination revealed that the spindle
pulley could be reduced fram 05620, dia.
to 0.475in. dia.(12mm), providing 19894
APM without balt prablems. This change
would cause an excess speed on the Jin.
external wheel now fitted. Another driving
pulley modification would thus be required
for external whaals. If tha axisting balt was
to be used an additional pulley to fit an to
the spindle for speeds lower than 8000
RPM would also be needed, Calculations
indicated that a driving pulley of 3.825in. dia,
(@iving 21368 RPM| could be fitted inside
the guard and that the low speed pulley
should be reduced from 1.625 10 1.5in. dia.,
it was hoped that a longer belt could be
obtained to suit the larger pulley dia. so a
tast pulley was made up. Assembly showed
that the axisting balt could ba used with a
pulley of 3.56in. dia., giving 20985 RPM as
the absolute maximum for the D26 design.
The pulley guard system restricted the drive
lime design.

AL this point it became ebvious that my
requiremants could not be met with the
Duplex D26 Grinder. An upgraded design
was required which could be made on the
Myford lathe.
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The Dynamic design

Development expariance had shown
that whilst parts could be made from
offcuts this is not the bast method for such
large complex componants. To ensure a
professional appearance my new design
would be based on cast componaents. In all
7 panerns wore réquired to produce 11

flems, one pattern producing 3 parts. These

are cast in Aluminium Alloy and only
require minimal machining.

6: This is the set up
used for the low
speed pulley.

The performa of tha
Dynamic Toolpost grinder is as follows:
Performance

3 spoed 28000 RPM Internal
7700 RPM External
6300 RPM Face Cup Wheel
According to pulley size fitted.
Extornal Whul:&in.xd.ﬁnx 0.75in. or O5in.
Cup Whaeel:  3in. x 1,5in. x 0.75in, or 0.5in.
Internal Wheel 0.511 x 0.5in, % 0.186in. or
0.125in.
Motor: 180/250 Watt, 2800 APM,
smule ar 3 Phase, D63
P Framae - "C" MountT.E.F.C.
rmanent Capacitor.
Spindle Bearings: Inner No.60012
Quter No, 62012
These are pre-loaded by a Special Wave
type washer to provide the corract
running conditions. Tha baarings ara
grade 6 noise testad.

| investigated the possibility of
alternative drive motors in the hope that
the pulley ratio could be reduced. Both AC
and DC types with controllers were
considerad. For safety reasons the motor
must run at a fixed speed to avoid
exceading grinding wheal safa limits.
Some types have no effective speed
control 0 if you consider fitting a motar of
diffarent type check with the supplier
before doing so. The Brook motor from the
D26 was taken to a local specialist who
advised me that it was a cheap throw away
type nol normally repaired. They
demonstrated a number of alternatives
suggesting that a standard commercial
motor was a batter proposition. A decision
was made to fit the highest available HP in
what is known as a D63 frame. Exparience
had shown that a totally enclosed fan
cooled motor is essential. This left me only
1o make a dacision on the starting system
to be used (see the section, Problem
resolution, at tha and of this part of the
article). Altearnative molors can be fitted
within the latest castings.

The design as illustrated could be
simplified, howeaver the method of
construction employed provides for easy
manufacture and alternative features.
Constructors can therefore readily adapt the
design to suit their specilic requirements.

Readers should appreciate that both
motor and spindie assembly must be
vibration free 1o ensure best performance,
this feature must also apply to the lathe
tnalpast to which it will be attached. Whilst
readers may have suitable motors and the
kit of parts can be supplied without, it

should be appreciated that any rogue
maotor can be specially balanced or
replaced when purchased as a new item,

Those who own a D26 can upgrade this
using the Dynamic castings. Either by
simply changing the grinding wheel sizes, or
as & complata rebuild using the motor ete.

Accessories

The chip tray included in the casting kit
has proved to be an essential item in
protecting the lathe bed-ways. The use of
rags, plastic sheets, newspaper, ete. is
extremely dangerous. All of the above can
catch fire when subject to hot grinding
particles. Whan filled with either water or
cutting fluid, the tray collects and limits the
spread of alrborne particles. Additional
travelling deflectors/guards can be fitted o
this, thus limiting overspray. It Is also
extremely useful whaen machining brass or
castiron in other than grinding operations
and for most purposes can be loft
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permanently fitted. This casting is also
available as a separate item,

Peg spanners will be required for the
bearing clamp ring and the wheel clamp
washers. These should be made to your
own design,

A diamand dressing stick and holder will
be required 1o true the wheel in use. A list
of suppliers will be appendad at the end of
the article. The stick itself |5 fitted 1o a
centred bar and assemblad in placa of the
workpiece as required. A better
arrangemant is to make an attachment
fitted to the rear of the lathe bed and
Swung in or out as required.

Finishing, assembly and operation

An attermpt was made 10 avaluste a
natural finish product as most components
are alloy castings. The prototypes weora
shot blasted. | concluded this was
aexpensive and not completely satisfactory
with sand castings. It is most likely that
some additional fettling will be required 1o
provide the best appearance of thae finished
item. Thus these were finally given two
coats of primer followed by 3 coats of grey
enamal to match the Mytord,

The simplest electrical wiring solution is
to fit a fused industrial 13 amp socket nesxt
to the normal control switch on the lathe
stand. Both can then be operated by the left
hand, the cable hanging in a simple loop
clear of abstacles and one's feet for
maximum safoty.

The spindle assembly bearings are pre-
tensioned by a wave type washer. When
assembled there should be no shake or
free play however the shaft must rotate
freely without roughness at operating
lemperature. The precise loading can be
adjusted by modifying either the internal or
extemnal sleeve length as required.

It should be appreciated that all heat
ganerated by the motor and grinding
spindie is cooled by combined radiation
and convection. The guards and covers are
all parnt of the cooling system, those are
made of alloy and should always be fitted
as they assist in providing a stable
temperature. It would be feolish in the
extreme not 10 use the accessories in the
interests of operator safety.
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When grinding wheels are assemblad to
spindles paper/card washers must be fitted
between the wheel and the clamping faces.
Where the wheel bore is larger than the
spindle a suitable plastic sleave should be
fined to ensure concentricity, Finally the
wheel is dressed using a diamond tipped
tool before grinding is commanced. These
diamond dressing sticks can cost between
£20 10 £40 so treat them with care. If any
whee! vibrates do not attempt to use it. A
variety of wheels are available to suit the
differant materials requiring grinding.

The spindie speads suggested are basic,
test axperience has shown that optimum
cutting speeds vary with the work in hand.
All rotating systems have critical vibration
periods.

The Dynamic grinder is more robust
than the Duplex, superior results can be
achieved at lower RPM, Users should
adjust the pulley ratios to abtain the best
results. Use the lowest speed possible to
obtain a smooth cutting action. Excessive
speed causes the grinding wheel to operata
in a hard condition. Alternative bell sizes
can be obtained from the suppliar histed al
the end of this article.

For cylindrical grinding the workpiece
neads 10 rotate at modest speeds probably
less than 500 RPM depending on the
diameter. Tha rotation is against the cutting
action of the whaal; this means that the
normal screwed on head attachment of the
chuck to the headstock ks not suitable for
many grinding operations if accidents are to
be avoided. If it comas unscrewed and runs
into the wheel a burst wheel Is likely.
Similarly the standard screwed on
catchplate should not be usad whan
grinding between centres, Make up driving
fixtures on Morse tapers which are pulled
into the headstock with driving
plates/mounts pasitively pinned to prevent
rotation. Needless to say it will be a waste of
timi trying to grind any object which when
mounted is not dynamically balanced,

Flat or rectangular surfaces can be
ground using a faceplate with headstock
locked. This is used either as a direct
mount or with an angle plate/vertical slide.
For this type of operation @ cup or recessed
wheel is usually required.

When grinding, only very small cuts

should be taken consider 0.002in. as a
maximum with 0.25 HP. The original D26
grindar is fitted with a 180 Watt/0.26 HP
motor, the larger external wheels can be
stalled, due in par to the flat belt drive
acting as a safety device. To improve
cutting rates a 250 Watt/0.33 HP motor is
fitted to the Dynamic grinder,

If the cutting action is poor, due to an
unsuitable whael or speed very high
pressures are generated between the wheel
and the workpiece. Never stop/stan the
grinder with the wheel touching the
workpiece. The type of motor fitted has low
starting torque. Very little force should be
necessary for the wheel 10 traverse the
surface being ground using a reciprocating
action, coarse feed, light cul. This
minimises the wear rate on the leading
adge of the wheel. In order to facilitate
taking such small cuts the topslide can be
el al an angle and used for small
incraments, this may also be required when
a tailstock supporting centre is being used.

Problem resolution

A number of problems ware
encountared with the first prototypes
shown in the photographe. | had not
allowed sufficient clearance inside the
pulley guard casings for belt stretch and
throw. The outar cover was flat and could
be sasily distorted. Due to differences
between my original MLT and the current
Super 7 topslide there was too little spindle
offget to allow this to be angled for small
increments. Fresh patterns have been
produced to eliminate these faults.

Plain flat pulleys wers onginally fitted,
following the style of the Duplex. These
proved unsatisfactory with the higher
pulley ratios. In order to obtain satisfactory
operation thase must be crowned as
shown in the drawings.

Considarable power is required 1o
accelerate the spindle to 28000 RPM from
cold. A Capacitor Start/induction Run type
mator has better starting torque than that
fitted to the prototypes, the switch gear is
less reliable and may not be quite as well
balanced. It is also slightly longer due to
the internal switch gear. Do not initially
owvertighten the belt, as this varies with
temperature; a small amount of slip is
acceptable when starting from cold. Use
light machine oil for lubrication. Note that
the shaft may take up to a minute to reach
maximum RPM. Standard commercial
ballraces can be quite noisy over 20000
RPM, Plastic cage types will give less naisy
oparation.

The original D26 design internal spindle
axtension gave Inconsistent performance
at the higher speeds required. Run out as
little as 0.00%in. can cause problems. The
owerhang baing too great with the reduced
diameter, up to 50% of the spindies made
vibrated like a tuning fork. The drawings
show a more compact spindle extension
than those in the photographs.

To be concludoed
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"% EMCO COMPACT 5 LATHE AND MACHINING CENTR

Dffering all the design advantages of an expensive professional machine,
this precision machine tool is now available at a special price.

Grey cast iron bed with precision ground Vee guideways
Six spindle speeds 200 to 2400 rpm

SKw (2/3 HP) masn drive motor

130mm swing x 350mm between centres

16mm spindle bore

Price includes — B0mm dia 3 jaw chuck
= Automatic leed attachmant
— Topslide for taper Wrning
Machine is available in imperial or metric graduations
(VAT not ingluded)
Converts to machining centra with 3 speed motorised vertical milling
attachment (oplion)

EMCO COMPACT 8 LATHE AND MACHINING CENTRE

A precision heavy duly lathe with guaranteed machining accuracy
inspected 1o DIN 8606 standards, now available at a special price
Grey cast ron bed with precision ground Vee guideways

Six spindle speeds 100 to 1700 rpm

0.65Kw (.9HP) main drive motor

210mm swing x 450mm between centras

20mm spindle bore

Price includes — 110mm 3 jaw chuck — direct mounting to DIN 55021
— Sel of 8 additional change gears

Machine available in imperial or metric graduations (VAT not included)

Converls to machiming centre with 3 speed motarised vertical milling

attachment (option)

' EMCO MAIER Ltd, 10 Woodshots Meadow, Croxley Centre, Ve 639‘"' / "
. Watford, Herts WD1 8YZ. Telephone: (0923) 50051 7 ¢ /
Telex; 263294 (EMCOUK) Fax: (0923) 243908 S & : Ry




SPEED CONTROL METHODS

PART 4

In this part of our series on
electric motors and their speed
control, DC motor speed control
is considered. The numerous
methods of achieving this are
considered, with how
some methods will improve
their performance; other means
having the opposite effect. The
series will conclude in the next
issue with some details for the
construction of controllers for
low voltage electric motors

he parts of this senes published in

issues 15 and 16 related to AC and

DC motors; statements were made
regarding their capabilities. However, these
statements were made relating mainly to
the motors in isolation from the remainder
of the parts which make up a complete
system. Whilst the statements made were
true, at least within the limitations of the
scope of the article, the ability or otherwise
of the motor (o schiave the stated
parameters of speed holding etc, would
also be dependent 1o a greater or lesser
extent on the other elements which maka
up the systern, in particular the control
equipment. This aspect is the main subject
of this founh part of the series.

The drive block diagram

We are this ime, considering primarily
DC variable spesd systems, however, some
comparison with AC drives will be made
where appropnate. The important factors
for a vanable speed system are speed
rangs, spasd holding and output torque
Some ppproximate ideas of what is
possible were given in the item on DC
motors, but unfortunately, unless very
complex control systems are employed the
stated values are unlikely to be met. This
will be due to the effects of other elements
in the tolal systermm, Mare about that later,
but first let us look at cach element in a
hittle more detail. Sketch 1 shows a vary
simplified block diagram of a complete
dnive systam,
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Power supply

The source of power for any drive
system will be derived, in almost all cases
from one of two possibalities, either the AC
mains supply or alternatively a battery. In
the case of a baltery supply, this is likely to
be a car type battery for all but the smallest
of powers,

Control equipment

The control equipmeant 18 the most
vanable aspect, having many alternativas,
both in terms of method and liner detail,

Considering very briefly, as this was
covered in detall in the last issue, the
question of control equipment for an AC
variable speed system, it should be
undarstood that there is no simple
approach to this requirement,

In the case of DC systems the possibilities
are numerous, also wide ranging in terms of
complexity, At the simplest it can be just a
resistor to give a fixed speed change.
Alernatively a range of lixed resistors with a
suitable rotary switch. maybe of the tried
and tested stud switch type 1o give a range
of se1 speeds. If sufficient steps are provided
this systermn can approximate (0 a8
continunusly variable contral

Angther method would be the use of a
tapped transforman with rotary switch, and
a rectifier bridge, The tapped transformaer
will, like the fixed resistors method, only
give a range of lixed speeds, however this
will be adequate for many applications

For a continuously variable speed
control a variable resistor can be used,
this method is practical only for low
powers; mora about these problems later,
Without doubt the most suitable method of
providing continuously variable speed
control, is by electranic means. Thesa
syslems can range from the simple,
containing parhaps no more than ten
components, 1o the complex with many
hundreds of components, Complex
systoms are capable of pracise control over
a wide range of speed and load conditions.

The motor
WVery little requires to be said regarding

this, ac it has been fairly well coverad in the

previgus issues.

Transmission

Thare are a very wide range of
possibilities for convaying tha motor power
to the actual load, but these can no doubt
be divided into two types. Thase types can
be considered as rigid, that is direct
coupling or & gear train, or alternatively
belt driven, in this case, some belt slip
andor stretching, gives a degree of
isolation betwean motor and load. In any
case, the transmission is probable only of
academic interas! for the calibre of drives
found in the home workshop

Load

Again there are many vanables and each
one must be considered on it"s own merits,
but for readers of this magazine they are
most likely 10 be divided between, maching
spindle drivas, table feeds and dnives for
madels, in particular larger passenger
carrying locomotives, Little will be said
regarding the latter other than to discuss
how its requirements differ from machine
drives. In any case, controllers for
locomotives have been extensively covered
in Model Engmeer quite recently.

Drive system requirements

Before finally proceeding with purchase
of motor and control equipment, it really is
nacessary to decide what is required from
these and what factors are special (o the
application. For example, it would be easy
1o fall into the trap of considering that,
assuming they both required the same
speed range and output power, a drive for
a machine spindle could be the same as
that for a locomaotive, thae 18 however an
important difference,

Anyone who drives a motor car will
understand, even though after much
driving it will have become second nature,
that when arriving at an incline on an
otherwise straight road the accelerator will
be depressed so as to maintain speed. The
driver of the small locamaotive will be abile
to make similar adjustments as load on the
system changes.

In the case of a machine spindle, such
adjustments are impractical in most
situations, This will be particularly so if the
load Muctuates frequently as a result of
Intermittent cuts, say when machining an
iregular shape on the faceplate of the
lathe, or with a fly cutier an the milling
machine. Regular readers to this magazine
may ramember in, On The Editors Bench,
issue No, 13, mention was made of fitting a
fiywheel 10 a mill/drill spindle, the rasult of
which was to improve finish of the
machinad surface,

Subsequent correspondence to this, soon
10 be published, states that the improved
finish is due to a more steady spindle speed.,
The correspondence further indicated, that
even some lathes produced for industnal
usa had flywheels fitad for this very
purpose. On this basis, a steady speed being
desirable, the motor type and its control
equipment require to be chosen carefully

Effect of control equipment

In the anicle on DC motors it was
indicated that the speed variation of a
shunt wound mator, or its aquivalent
parmanant magnat motor, for a given load
change was a constant in terms of rpm,
Irrespactive of set speed. The result of this
1§ 1o make the motor charactanstic less
acceptable at lower speeds. As an axample,
o motor which drops in speed by 50 rpm
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when load increases from 50% to 100%,
will fall, from say 1800 to 1750 rpm, quite
accepltable, but also from 100 to 50 rpm,
almost certainly unacceptable.

These statements, as already
mentioned, consider the motor in isolation.
Unfortunately the type of control system
most likely to be found in the home
workshop will be of the simpler type, and
will furthar increase the speed change, in
some cases considerably.

Let us consider the simplest system, that
of a variable resistor being used to control
the armature valtage as seen in Sketch 2.

©

In the top example the motor is seen
running at half load (6A) and at nominally
¥ of 1op speed, that is 9v applied to & 12v
motor. If now the load an the motor s
increased to full load (12A) the volt drop
across the resistor will increase to 8V and
the voltage across the motor raduces 1o Gv.
From this it can be seen that there will be a
reduction in speed of about 25% of 1op
speed, this due to the change in voltage
drop across the resistor, This speed
change, has algo to be added to the change
due to the motor's own charactoristic,
making the situation even worse.

The resistor mathod is a worst case
situation, howewver, with the exception of
the most complex of systems all methods
will suffer from this to a certain extent,
thought mostly to a much smaller extent,

Effect of power supply

Unfortunately, there are other factors
which will further ingrease the effect of
load on speed, they do howaver, normally
have only a small effect and as a result are
worth mantioning mainly for technical
completeness,

The circuits shown in Sk. 2 indicate a
12v supply but not how this is derived, this
is likely to be either a battery or
transformer rectifier unit fed from the
mains supply. Any car driver will have at
some time noticed that, with the engine
stopped and the head lights on, the lights
will dim if some other relatively large
current item is switched on, typically
windscreen wipers. Here we sea that the
output voltage of a battery will reduce as
the load placed on it increases, this again
will have detrimental effects, albeit small,
on the speed holding of a motor being
powered in this way,
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In a similar manner, even the output
voltage of a ransformer is reduced with
increasing load. Typically, the specification
for a transformer will require the output
voltage to vary by no more than 5%, with
load changes of, from no-load to full-laad,

Ewven tha mains supply is not totally
immune from changes in voltage due 1o
changes in load. Most workshop owners
will have experienced the momantary
reduction in light output. due to the large
starting current when a motor is switchad
on. This of course, does not mean that the
voltage at the local sub-station has been
reduced, it is a result of an increase in the
volt drop along the cable supplying the
premises, and tha workshop in particular.
This effect will be most marked if the
waorkshop is some distance from the mamn
house supply and tha connection is made
bry using cables that are perhaps on tha
small side,

Possible systems

Miethods for achieving speed cantrol of
DC motors are numerous, especially if one
considers the many varniations to a
particular method. Therefore going into
great detail is certainly not appropriate to
this article.

Voltage droppers

The use of resistars in series with the
motor armature, as shown in Sk. 2, was
for many years, even in industry, one of the
main methods of providing speed control,
One reason for this was that DC mains
supplies weara pravided in factaries, making
it possible 10 control guite large motors in
this way, It does though have another
disadvamage in addition to the increase
speed change due to load, that is it is also
very wasteful in terms of energy. The
resistors as a result can be very large and
get very hot. A similar system can be used
by replacing the resistor with a power
transistor to provide the voltage variation,
This approach is only marginally bettar
than using resistors, as it still has to
dissipate as much energy. For this reason,
the transistor(s) will require mounting on a
substantial heat sink. This must not be
confused with the alectronic mathods
described later. Its probable only real yse is
with very small motors, say up 10 20 warts.

Stepped voltages

For the reader who is unhappy at the
thought of getting involved with
electronics. an alternative is the use of a
stepped transformer as shown in 8k 3. In
any case, it is worth considering whether
the continuously variable characteristic of
an electronic system offars much
advantage over this system. Even so, for
this method 10 compete with an electronic
system, the number of tappings would
have 10 be reasonably ganerous. it would
also be preferable for the voltages 1o
Increase by a constant percentage rather
than a constant voltage difference.

The transformar would howaver be
quite expansiva, typically £75.00 plus for a
500va transformer which would suit the
popular Sinclair C5 motar. The other
advantage, in addition to it not being
alactronic, is that it would not vary its
output voltage greatly with change in
current drawm, and would not therefore
dramatically effect the motor's spaad
holding. Do make sure that the switch is

break before make, this would necessitate
a non connected stud botween each
working position should a stud switch be
employed,

Chopper drives

These controllers employ a rather
special form of speed control which is too
compléx to detail fully. To the non
informed user it would be sasy to assume
that they provided a control rather similar
to the variable resistor method. That is,
taking a given supply voltage and then, by
the application of electronics, 1o vary the
output voltage to the motaor.

Howewvar, whilst testing the systam
using a digital or analogue voltmeter
would indicate that the voltage was being
variad, the use of an oacilloscope would
soon show this not 1o ba the casa, What is
happening is that the supply voltage is
being rapidly switched on and off, To
change spead, the ratio between the on
and off pariods s varied as seen in Sk 4.

o=
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The frequency is a constant and preferably
in the order of KHz2 rather than Hz,

The distinet advantage of this system is
that, as the transistors are fully switched on
whilst carrying current, very little power is
dissipated by them, and therefore very little
power wasted, Even so, this type of
componant raquires to be kept within
certain temperature limits and will require,
in all but the lowest power applications, to
be mounted on a heat sink. The power
dissipatad will only be a fraction of that in
the cass of the sorias resistar mathod of
control,



This method requires a pure DC supply,
necessitating it being battery fed. This is
unfortunate as the cost of a car type battery
and the need to keep it charged, say during
a long machining session, makes it far from
ideal for a machine spindle application,

Thyristor control

This method has similarities with the
chopper drive, in that it operates by
switching tha currant on and off, and vanying
speed by changing the off to on ratio. An
advantage is that it is powered from the AC
mains supply, either direct for high valtage
motors, o via a step down transformer in
the case of lower voltage motors.

The characteristic of a thyristor is such
that it is switched on by the apphcation of a
given valua of current to its control terminal,
known as the gate terminal. This current is
in the order of milliamps and is therefora fed
from electronic circuits. With tha thyristor
switched on it can then only be switched off
by the removal, or reversal, of the supply to
the power connections. The output from the
controlier therefore conforms to that shown
in Sk 5. As the output of a full wave rectifier

will have 100 positive pulses per second, the
output frequency of a thyristor controlier will
be 100H:.

This conirollar, like the chopper, will
require the thyristor to be placed on a
heatsink to maintain a low working
temperature, but similarly, will dissipate
only a small amount of heat.

Pracision control

In the part of this series dealing with DC
motors, it was stated that the DC motor
was the mora abla in terms of speaed range
and speed holding, than an AC motar,
Whilst this statement is true, it is
misleading as far as its use in the home
workshop is concerned. Let us briefly recap
regarding the comparative characteristics
of AC and DC motors,

With regard to speed holding the AC
maotar wins hands down as it is essentially
a fixed speed motor, running as it does at
just below synchronous speed, varying
only slightly with changes in load. The
speed of the DC motor howaver is much
more affected by changes in load. On the
other hand the speed range available from
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an AC motar s imited to around 10:1
maybe a little more with motors designed
with this in mind. This is much less than is
achievable with a DC moltor providing the
poor speed holding characteristic at low
apeads can ba tolarated of, by the use of
complex control systems, overcome. It
should come as na surprise that, in commaon
with many things these days, the application
of electronics to DC variable speed drives
provides the possibility of considerable
performance improvemants. What is
required is some means of detecting
changes due to load, that is speed, or
current. With this done, it is possible to
compensate by varying the voltage applied
10 tha motor to minimisa the change,

There are two common ways of
achieving this. Lot us try to explain the
most effective and most expensive method
first, as this is the easiest to understand.
The non drive end of the motor, or some
other pan of the machina, is fitted with a
small tacho genarator; this will generate a
voltage which is proportional to machine
speed, this is compared with the voltage
from the wiper of the speed setting
potentiometer. The speed of the machine
will rise until the voltage from the 1acho
generator almost balances that from the
speed setting potentiomater. This error
voltage 15 very small and just sufficient 1o
control the motor at that speed via the
power electronics. If now the load on the
motod s ingreased and as a result starts to
slow down, the out of balance will increase,
resulting in an increased voltage to the
motor preventing it slowing down further,

This method of control is extremely
effective and speed ranges in excess of
100:1 with speed holding better than 0.1%
of top speed are possible. Unfortunately
the cost of the tacho generator and the
additional electronics, would in most cases,
rule this out as viable for the home
workshop. There is a series of articles
baing rum in Model Engineer at the present
time, dealing with this method of control
and giving some ideas for construction. In
my opinion this is a subject for the
electronic enthusiast,

The second system is less sxpensive,
primarily because of the absence of a tacho
generator, but also less effective. Even so, it
will give far superior control than a system
that makes no attempt to compeansate for
changes in load. The system depends of a
facility which is called IR compensation, “1*
rapresenting the motor current and “R” the
motor armature resistance. The controller
will make adjustments to the voltage
appliad to the motor as it sees variations in
the current taken. As the armature
resistance 16 fixed (ignoring changes due to
changes in motor temparature) the
compensation for this Is set during the
initial commissioning of the system.

These facilities are found on
commuarcially produced controllers which
are, together with the costly DC motor,
outside the price range for most home
workshops.

Regeneration

If the voltage applied to a motor is
reduced, such that it is lower in value than
the back emf, the motor will attermpt to
baecome a generator and pass current back
info the controller, If the controller is
designed to parmit this, the effect will be to
brake the load thus reducing its stopping
time. Many controllers will not pass reverse

current, and as a result the motor will just
idie down until the energy stored in the
form of inertia is dissipated in the machine
friction. This is likely to be acceptable for
most home workshop drives, but as
manufacturers literature will probably list
this facility, it is best to understand the
terminology.

Drives that will motor in one direction
only are frequantly known as single anded,
whilst controllers that will moter and
genarate in a single direction are known as
double ended. Cantrollers that can motor
and genarate in both directions are called
four quadrant. Single and double ended
are also known sometimes as ane and two
quadrant.

Whiist of academic interest only, the
following should make the situation
clearer, Consider a very large wood planer
whara the large block of wood is traversed
back and forth whilst at the same time
being surfaced. The method of moving the
table back and forth is by a reversing motor
rather than some mechanical means. The
table is motored forward as the cut is being
taken, but rather than let the table idle to
rast at the end of its travel the current is
reversed (o brake the motor, This is
achieved by reducing the output voltage of
the controller to just below the back emf,
and brings tha table to rest rapidly over the
last metre or 50 of movement.

The voltage to the mator is then
reversed and the table returned to the start,
this time at a higher speed as no cul is
being taken, it is again brought to a rapid
stop by reducing the voltage to below the
back emf value, This is an example of 2
four quadrant drive where it is possible to
both reverse the output voltage and the
direction of current of the controller either
together or individually, Any reader who
would like 2 copy of the speed, voltage and
current curves for this pleasa send a
stamped addressed envelope marked Four
Quadranm to the M.E. W. office.

AC versus DC

The cost of a drive system will consist of
mator, controller and maybe a tacho
generator. The question of the cost of the
motor has been covered in the previous
articles but in a nutshall, the DC motor is
likely to be in the order of three times that
of the AC motor and will also be less
reliable, or at least require more
maintenance. In the case of the controller
the differences are much less but with the
AC controller likely to be slightly the more
expansive.

If therafore the limited speed range of
the AC system can be accepted, this is
certainly the most economic approach. A
good compromisa in this respact would be,
in the case of a drive for a lathe, to use the
10:1 range to cover the top speeds, say
typically from 2000 1o 200 rpm, The lower
speeds could then be achieved by bringing
in the back gear and again using the 10:1
speed range of the motor to give probably
250 wo 25 rpm.

High versus low voltage

Here we are considering only DC
motors, as motors for AC supplies are
invariably made for mains voltages. It has
already been stated that motors for DC are
vary expensive, particularly so in the larger
sizes say 200w plus. The main differanca
howaver is the availability of good second
hand motors, these are almost non existent
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in the case of high voltage motors, having
the affect of keeping up their price up for
the few that do exist. There are though
many low voltage DC motors to be had,
mainly taken from motor vehicles. Here
they will have been used for such tasks as
cooling fans, windscrean wipers and
electric windows,

It is worth mentioning here & point to
consider when using surplus motors, be it
from motor cars, washing machines or
some other source, and that is whather they
are continuously rated. Take for axample
the thréee motors mentioned above. The
wipar motor will certainly be required 1o be
used for long periods and, due to its
location, at a high ambient temperature.
The engine cooling fan is less likely to run
continuously, but even that may, on a long
journey and a hot day, be called to operate
for lengthy periods and repetitively, again in
@ high ambient temperature. On the other
hand the window motor will only be used
for a few seconds at a time and invarably be
starting from cold having not been used for
some time. Of course it will have a good
safety margin to cover such things as
repaated use for testing should the window
require a repair. But in such a cut throat
business no car manufacturer is going to
use motors that are larger than required,
aspecially as in this case the car may be
fitted with as many as four such motors.

Make versus buy

Many readers will, in true M.E.W.
tradition, first congider the possibility of
making thair own controllers. Whilst, with
sufficient space in the magazine and time
to davelop an article, detailing a design for
an AC invarter is not imposgible, in
practical terms it is really not acceptable.
Inspection of the photograph on the front
cover of issue 17, should make this
obvious, It is therefore a case of purchase if
an AC system is the route taken.

When we consider DC controllers an
answer is much more difficult to arrive at,
as there are a much wider range of
possibilities. Considering first controllers
for high voltage motors, these in their
simplest form are much simpler than their
AC counterpart and would be much more
practical for an article in M.E.W. at some
latter stage. Howewver the cost of new
motors and the minimal supply of second
hand motors makes this a low priority.

When low voltage motors are
considered there is much more scope for
making this in the home workshop. First
one neads 1o decide the type of power
Supply 1o be used, that is mains or battery.
In the case of mains fed controllers the
answer would appear to be make it oneself,
as to date | have not found a supplier for
such units. | must confess that | have not
scoured the market that closely so may
have missad somé. Should any reader
know of such a supplier | will be pleased to
learn of same, in which case detalls will be
published later,

In tha case of battery fed controllers the
situation is much less clear cut. In fact there
are a number of manufactures who make
these items in relatively large numbers,
being used in such items as golf buggies
and electric wheel chairs, In view of the
areas of use and the quantities made, these
are both high quality and reasonably
pricad, However, if one still wishes to make
ona oneself, either for the interest tharein
or for saving that £10 10 £20, then there are
some kits on the markat that will make this
a possibility,

For those wishing to make their own low
voltage contrallers, mains or battery fed,
some thoughts on the subject will be
published in the concluding part of this
series in the next issue.

Bibliography

Tha following are suppliers of control
equipment.

AC lnverters, The following company is
an addition to the list published in the last
issue. Jeno-Tech Lid, Littie Miel Builgh,
Powys, LD2 1TN. Tel. 0382 553565.

DC controlters, high voltage. Most, if not
all, of the names listed as supplying
invenors, will alse manufacture DC
controllers.

DC controllars, low voltage. 40D, 30
Reach Road, Burwell, Cambridgeshire, CB5S
0AH Tel. 0638 741930,

Nautilus Systems Lid, 8 Avaca Road,
To;::ing. Londan, SW17 85Q. Tel, 081 767
4184,

DC controllers, fow voltage in kit form,
Nautilus Systems Lid, as above.

Argus Publications, Reader Offer, Elco
Controller Kit. See order form in this issue.
Copies of the following issues of Model
Engineer will be required to complete this
kit, Noz. 3886, 3888, 3890, 3892 and 3804,

Postscript

Jim Cox, author of the Argus Books,
Workshop Practice Series No, 16, entitled
Electric Motors (£6.95 plus 70p. p&p), has
pointed out @ mathematical error in the
article on DC molors issuae 16, making an
error in the magnitude of the speed change
of a series motors at lower speeds, The
following is an extract from his letter:-

“The article on page 66 of AprilMay
M.E.W. continues the good work of
explaining motor operation, but a gremlin
has crapt into the speed calculations for
series wound molors.

Under the heading Intentional Speed
Variation page 70 the findings regarding the
motor at 2% of top speed and 50% load are
incorrect, The figures for 2% at 100% full
load are correct, but when the torque load
is halved the current drops to 70% of full
load and only 14v is lost in the resistance of
the windings. This allows the back amf to
rise to 10% which, allowing for the fact that
fiald strangth is now reduced to 70% due to
reduced armature current, giyes a speed of
7.1% of top spead. This is a lot less than the
49% figure but still pretty dreadful. The
spaed is more than trebled when the load is
halved so the general conclusion that the
shunt wound or parmanent magnet motors
are still a better bat for controllad spead
applications Is still correct”.

It will be clear from the abave comments
that conclusion S84 on page 71 needs
revigion. “Change in speed dua to tarque
demand is large and this effect is more
noticeable at low speeds™

A characteristic of series wound motors
that is not mentioned in the text is thair no
load behaviour.

In a parlect saries wound motor speed Is
proportional to 1/, Torque which gives rise
10 the imeresting canclusion that, if there is
no load on the output shaft, the speed rises
without limit (or untii something bursts!).
With real motors, rapidly increasing
windage and iron lasseas limit the no load
speed to a safe value but some of the
larger more efficient motors can overspeed
to the point that conductors break loosa
from the armature with spectacular and
permanent results, Some high spin speed
washing machine motors come in this
category and should be treated with
respect, if used for a purpose other than
that for which they were built, they W
ghould never be run up off load. {
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