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h this issue, we reach what could
perhaps be considered to be one
of the first significant milestonas

in the history of Model Engineers’
Waorkshop, the publication of our S0th
adition,

Although overshadowed by the
achiovemant of our companion magazing
Model Enginaer, which has now been in
existence for 100 years, | feel that we can
look back with pride and pleasure at the
way in which this magazine has developad
and become a firm favourite with the
owners of home workshops across the
world. The words Model Engineer in our
own title to some degree disguise the fact
that a large proportion, perhaps the
majority, of our readers and contributors
have established thoir workshops for
reasons other than the pursuit of what we
understand to be model engineering. Many
of my correspondents refer simply to The
Warkshop Magazine', and seek advice on
problems experienced with projects which,
in no way, could be classed as modals.

The concegit arose from an inspired idea
fram my old and respected collaborator,
Stan Bray, who suggested 1o Argus
Specialist Publications that a quarterly
journal devoted to the topics of workshop
equipment and techniques would find a
ready market, and so it proved.,
Congratulations are due to thosa
advertisers who were prepared 1o suppon
the launch of this new venture, as none of
them could have been certain of its
commercial viability. It is interesting to note
that the majority of the businesses who
ook space in the aarly issues are still
suppoing us taday.

It is a similar story as far as contributars
are concermed. Stan’s declared intention
wias 10 introduce us to new writers on the
subject, Looking back, it is pleasing to see
that such names as Bob Loader, Pat Twist
and Dyson Watkins, among others, are still
in contact and producing tems of great
interest, Unfortunately, a few have passed
on and are graatly missed, but their
writings senve to remind us of their talents.

The success of the new joumal
promptled the publishers to increase the
fraquancy to once every two months, so
after six issues, Stan decided to hand over
10 a new editor, As he said, he had already
retired more timaes than be could recall,
each time from something different. His
successor was Marold Hall, who had a
lifetime’s experience in the engineering
and electronscs industry, and who had
mada many pieces of equipment in his

ON THE
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home workshop. He also lived close to the
publisher's offices in Hemel Hempstead,
and was ideally placed to take the
magazine into the future. Harold was in
command from the Auturmn of 1991 until
the Spring of 1995, and bullt upon the solid
foundations, developing the magazine into
the format in which it largaly continues
today and introducing new authors,

When Harold finally decided that he had
done his share as editor, he kindly offered
me his suppart as a regular contributor. |
receive a steady stream of from
readers, saying how helpful his articles are.
His recent senes A Beginner's Guide to the
Lathe has proved to be very popular with
newecomers to the hobby, and he has, of
course, continued to supply the matarial for
the Data Book, which is gaining in
popularity as more topics are included.

Reqular readers will also have noticed
that Stan still sénds us an article fram time
te time, so the magazine still enjoys the
support of the whole editorial taam that has
guided it since its inception, | feel that there
must be a record here of soma sort,

We look forward to the future, with the
continued supporn of readers, contributors
and advertisers, and of the current
publishers, Nexus Media Lid, who took
owver the Argus business early in 1995,

Relocation

As it happens, this 50th issue is the last
10 be produced at the Hermel Hempstead
offices. Nexus have decided to concentrate
their activities at their headquarters at
Swanley in Kent. Madem information
technology makes it possible for the
various activities involved in the
publication of a magazine such as this to
be carried out remotely, many of the
processes are already carried out at a
variety of locations by a number of
companies. The main change will be that
the majority of the editors of those
magazines previously published under the
Nexus Special Interests banner will be
working from their homes. This will make
lintle difference as far as | am concerned, as
I have always operated in this way. It may
mean though, that linas of communication
will ba streiched, and that contact with
editors may take a little longer, especially
in the near future, until naw routines have
settied down.

Tha new address js:-

Nexus Media Ltd,, Nexus House, Azalea
Drive, Swanley, Kent, BRE 8HU. Tel. 01 322
660070. Fax. 01 322 868776.

This, at present will ba the contact point
for editorial and advertising matters.
Subscriptions will cominue to be handled
from Tower Housa, Market Harborough, sa
10 be sure that you are communicating
with the service you require, please check
the addresses and telephone numbers
printexd in the panel on the Contents Page.

Change of personnel

A major upheaval of this son nearly
always results in the re-allocation of
responsibilities, and so it has proved on

this occasion. A number of new names
appear in the ‘credits’, one of the major
changes as far as MEW. is concemed
being that our designer, Minh Huynh has
decided not to re-locate to Swanley, and
has moved to pastures new. Minh has
Iooked after our page design for the past
couple of years, and it has been a pleasure
o work with him. 'We wish him well in his
new venture,

Exhibition news

It has bean confirmed that IMS North
will again take place at Doncaster
Racecourse, this year on 26 & 26 July.
The mixture will be much as last year,
covaring model engineering, aircraft,
bosats and ears, Entrias are invited from
clubs and individuals, so that visitors will
be able to see that the various branches
af our hobby are flourishing in the North
of England. If you would like to
participate, please contact our Exhibition
Co-ordinator, Mike Reynolds during
normal office hours.

Planning is now well under way for
the next Olympia exhibition, which is
scheduled to take place berween 29
December and 3 January, The intention
iS again to concentrate the engineering
activities around the area which was
sat asido for the Model Engineer
Cantennial Village, with competition
and loan sections, demonstration areas
and relevant trade stands forming a
coherent group. The next exhibition
will mark the close of Model Engineer
magazine’'s cantenary year, and action
has alraady been taken to re-intraduce
some of the features that were a
traditional part of Model Enginear
Exhibitions of the past. | sense a
genuing intention 1o re-invigorate this
long established part of the model
angineéring scene as we head towards
the Millennium. Again, if you would like
to play a part in this event, piease let us
know.

The Centennial Celebration
Collection

After a somewhat hesitant start, the
Centennial Special publications are now
beginning 1o appear more regqularly. The
Editorial team working on these have
apologised for the long delay batwaen
Issues 1 and 2, which was brought about
by production difficulties entirely beyond
their contral.

For those who have not previously
encountered these interesting journals,
they form a collection, each one dealing
with the history of one aspect of modal
engineering, as seen through the pages of
one hundred years of Modael Engineer
magazine, Issue Two is of particular
interest to readers of MEW. as it reviews
Workshop Davices, the selection having
teen made by contributor Derek Brown.

A price increase

Despite assurances that inflation is being
kapt to a minimum, production costs still
seem to be rising. Accordingly, 8 decision
has been made to apply 8 small increase 10
the cover price of M.E.W. This increase has
been held to only 5p., the minimum
considered possible under the i
circumstances. b




Dividing attachment installed
on Myford Super 78,

SUPER 7B LATHE
ENHANCEMENT

Derek Oxley recalls some of the modifications he has made to his example of this popular machine.
He also describes a pair of accessories he has made, and dg:sis a further modification which will

facilitate use of the topsli
Modifications its documentation, for the purpose of close up o a collet (Ref, 1).
enhancing its versatility. 2. Scribing additional fiducial lines on
On the racommendation of Myford Lid., Thosa were: the cross-slide at 30 deg. each side of the
| dascribed and illustrated in earlier 1. A folding leadscrew guard, to reduce maker's original mark, which becomes
editions of Model Engineer, seven the risk of the standard A.91%6 guard completely obscured when the topslide is
modifications to & brand new machine and crashing into the gearbox whoen working sat over for screwcutting and similar

12 Model Engineers® Workshop



GBA TAIL OF HANDLE &
0.185" DIA. PORTION OF
HANDLE BOTH LOCTITED

FLAT ON PERIPHERY
OF MYFORD BALL
@ 0.840/0.841 FOR
LOCTITING TO MS

DRUM (C.1) =

172"

o 6BA x 1/2" CAPSCREW

7/16" DIA. P.B. BALL
—— LOCTITED TO SHANK

2 1/16"
OVER BALLS

B. MODIFIED HANDLE ASSEMBLY - G.A.

©

operations. | have since scribed further
fiducial lines at 90 deg. from the original
mark, to combat a problem which arose
subsequently (Ref, 1),

3. A revised and corrected lubrication
chart for this specific model, replacing the
schedule given in the maker’s handbook
Ref. S723W (Ref. 2].

4. Handled koys, with spanner flats for
adjustment of the 1opslide base locking
hex socketed grubscraws, and for the
cross-slide gib stnip adjusting/locking hex
socketed grubscrows, replacing Allen type
hex wrenches (Ref. 2).

5. Replacing tha existing dial on the
thread dial indicator with a spring loaded
resettable ono, graduatad with 16
divisions, numbered at 1/2in, increments 0
4-8-12 (Rel. 3).

6. Fiting an adjustable micrometar scale
to the tallstock handwhael, scribed with
150 divisions at 0.002in, increments and
numbered in 0.010in. increments, for
elfecting accurate depth control when
drilling from the tailstock. The as-supplied
feed rate is rather a fast one at 0.300in. per
handwheel revolution from the three stan x
10TPI thread (Ref. 4).

7. Fitting &n interbock to the lesdscrew
engagemeant handle, to prevent
simultaneous engagement of the leadscrew
and the powered cross-feed (Ref. 5).

| also 1ook up the idea from Don Ainley,
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published in Mode! Engineer No-3952 (Sept.
1933) by making and fitting a front shear
sadidle lock, but | varied the stated or implied
dimensions 10 be compatible with those
relevant to my specific machine, and also
varied the design so that both halves of the
locking pads were free to float in the
unlocked mode. At that point | foresaw no
need for other modifications to my
machine—wrong againl|

Accessories

Al the sama tima as making those
maodifications, | made two accessories
which | deemed to be essential for my
purposes, and probably desirable for some
othar model/fexperimantal engineers, and
which are described below:-

1. A headstock mounted, worm geared
dividing attachmant.

This is illustrated in Photo 1, shown
in the set-up used for scribing divisions
on the aforementioned tailstock
micrometer collar. Some details are:-

A worm of 16DP x 20 deg. Pressura
Angle, Right Hand, which can be locked
into or out of engagement with the 60T
bullwheel. The rel f&ively large worm
pitch diameter of '3/16in. was necessary
to get the worm lead angle down to

within tha preferred range of 3 deg. to0 5
deg,, and is actually 3 deg. 48 min,

The division plate in use at that time
was borrowed from my milling
machine's dividing head set, but has
now been replaced on a semi-
permanent basis with one having just
two rows of holes, 60 and 25, giving
divisions to any factor of 3600 or 1500.

The 40 x 5mm shaped mild stasl
angle base member is held In a stable
position by a three point fixing. This
consists of 2 x 2BA hex setscrews inte
tha holes on the countershaft arm
casting, originally provided for
mounting one of the tension springs
aocatinq the ;inal! quard, and one special

f8in. BSF % '/4in. BSF stud entered
through the hole for the chuck guard
mounting In the headstock casting, and
locking against the shaped angle base
member.

Z. A topslide mounted motorised
drilling spindle

Myford Lid. offer a topslide mounted
grinding spindle, but not a drilling spindle,
lnaving thosa of us who requirs such 8
facility to bulld our own, based on
whatewer suitable surplus motor happens
ta be available at the time. Fortunataly, |
had two such identical motors to hand (ex-
Crew & Co.. Cat. Ref. 20/103), and my

13
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spindle is illustrated in Photos 2 &3

Some details are:-

Motor 220-250V/Iph/S0 Hz, 200 watt,
capacitor start and run, 2800 rpm. It is
fined with a home-made splash guard over
the existing anti-vibration cradle. An

of 1750/2800/4480 rpm

OnvOff switch is fitted atop that guard,
Eithar of the pair of fabricated two-step

timing belt pulleys can be reversod on its

keywayed spindie, to give a spead range

A 5'_-Hm. din, haft fitted with a 3."Brn.

ﬁ =

Motorised drifling
spindle set up for
drilling vent holes in
a safety valve cap.
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A. CHAMFERED PHOSPHOR BRONZE DISC
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*13/32"

STARRED (*) DIMENSIONS FROM
TRUE PERIPHERY

.

APPROX. 24"

5/16" DIA.

13/16" 3/8"

4L il

BALL FOR HANDLE

*13/32"

oAl En

s ygi[

C. 5 PHOSPHOR BRONZE

BALL FOR PLAIN SHANK (ASSEMBLY AID)

'
a/1e" | /8|
I I 1
C. 3 PHOSPHOR BRONZE C. 4 HANDLE (STEEL)

1/2" DIA.

1/16"

C. 6 FLANGED WASHER (STEEL)

{A) ASSEMBLE WASHER ONTO A.1541/1 SCREW

(B) INSERT TAPERED END OF FEEDSCREW INTO
BALL & COAT FLATTED PORTION OF
PERIPHERY WITH LOCTITE (6801)

{C) FIT KNURLED DRUM TO BALL, ENTER A.1541/1
SCREW WITH WASHER & FULLY TIGHTEN
AGAINST DRUM

(D) DISCARD FLANGED WASHER AFTER LOCTITE
HAS CURED

©

Reverse side of drilling spindle.
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capacity keyed chuck. The shaft runs ina
pair of single row nigid ball baarings,
backed up by a spring loaded thrust race
to achieve consistency of depthing.

While the majority of jobs anly
raquire the spindle to be mounted
parallel to the lathe spindle axis, the
rotatable base of the topslide enables
many other jobs to be tackled. Far
gxample, in my manufacture of valved
sockets o accept rolled thread necked LPG
cartridges to BS.56329:1888 (BS.EN.417)
configuration, there is a requiremant to
drill passage ways at 20 deg. and 35 deg.
to datum surfaces, This is achieved more
spsadily and more acoursataly than by
laboriously setting up in a tlting vice
under the vartical millfdrill,

A further lathe modification

Some tima ago, | required to make a
small phosphor bronze chamfered dise,
conforming to Sketch ‘A’ - a8 simple job
indeed. However, with the topslide sot
over from parallel to the Isthe axiz by
104 deg. (or 16 deq.), | found that s
feadscrew could mot be operated
because the A,2083 ball handle fouled
the bracket carrying the cross-slide
feedscraw

The tapered end of the topslide
feedscrew was found to be very roughly
machined, which may be deliberate, and
was, 1IN any case, oo short for
conventional clocking with an elephant’s
foot to determine the angle of taper
Modify existing, rather than make new,
bacame the order of the day,

Sketch 'B' shows the general
arrangemant of the modifind handie,




L N

Modified topslide handie
in “odd-ball’ mode.

and Skatches C.l to C.6 show the detail

of the new parts made, Photo 4 shows the

assembly in normal mode, and Photo §
shows it in ‘'odd-ball’ mode, with the bar
and handle remowad.

After gawing off the two dumpy legs of
the original ball, it (with feedscrew
attached) was mounted in a 4/8in. Myford
collet, its pariphery cleaned up and a flat
formed at 0.840/0.84%in. for eventual
Loctiting to the steel drum C.,

In fitting the ball ends to the bar, | found

16

it advantageous to Loctite the intended
handied ball to the bar and, after cunng, to
sat the bar up in a dividing head undesr the
vartical mill/drill, The procedure was then to
pick up the flat of the bar paraliel to table,
rotate through 180 deg., pick up the cantre
line and end of the ball, then sat to drill, tap
and slot mill, all at one setting. After
Loctiting the tapered handle into position,
the other ball was Loctited to the plain

shank of tha bar. )
There may bae an aasier way, e

References

1. M.E. No. 3956 (Nov. 1993)
2. M.E. No. 3958 (Dec, 1993)
3. M.E. No. 3960 (Jan. 1994)
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5. M.E. No. 3964 (Mar. 1994)
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A DIGITAL

ADAPTATION OF A
VERNIER HEIGHT
GAUGE

The proliferation of modestly priced digital measuring equipment
has encouraged a number of readers to adapt such devices for a
variety of purposes. Here, Hubert Peters of Plumstead, South
Africa describes the results of one such experiment

the vse of a digital slide calliper as a

height gauge. | tried this adaptation, and
although it undoubtedly works, | found the
set-up to be somewhat unsteady.

| was recently fortunate enough to

purchase a sacond-hand Vernier height
gauge, made by Sanderson Instrumants, in
the 1960s. This magnificent gauge is very
sturdily constructed, and has the
advantage of a leadscrew adjustment,
actuated by a knob in the base, thus
allowing very précise movement, In actual
use, however, aged eyes find it difficult 1o
squint at @ Verniar, and the creation of a
random datum paint demands much
addition and subtraction.

I n an earlier issue of M. E. W., | read of

MAY ‘98

It struck mae that, if the virtues of the
splendid haight gauge could be combinaed
with the convenience of a digital gauge, |
would have the best of both worlds. The
digital display would be sasy to read, with
instant conversion between inches and
millimatres. The graatest boon, however,
wiould e the ability Lo create a zero al any
random point, thus avoiding much
calculation,

While | was considering this matter, |
came upon the advertisement in MEW.,
inserted by G. P. |, Maasuring Equipment
Amaongst the equipment advertised was an
electronic digital depth gauge, at a
relatively modest cost. This instrumeant
arrived the day after my phone call.

It was obvious that the bottom end
of the shaft of the gauge should be
attached to the pillar of the height
gauge, and that the cross-bar and
measuring head should be attached to
the slide. | tried this out with a series of
clamps, and found that the idea
worked perfectly.

In planning the final method of
attachment, | considered the following
points:-

1. As both instrumeants are
hardened, and as the electronics of the
depth gauge are easily upset. it was
not desirable 1o attempt to drill holes. |
therefore designed the clamps as
Mustrated.

2. | wished to keep the existing
Vernier massuraments available for
use. | therefore decided to attach the
digital gauge to the back of the height
gauge,

3. As the digital gauge has a 6in.
capacity, whereas the height gauge
encompasses 21in., it was necessary
for tha attachment of the shaft of the
digital gauge to the pillar to ba
readily adjustable. | therefore
designed a movable slide to hold the
tail of the shaft,

The enclosed illustrations ciearly
show the simple clamps and slide. | have
not prepared any drawings (nol my
fortel) as each application will vary, and |
am sure that fellow readers will devise
supenor methods of attachment.

Application

Using this adapied height gauge 1sa
pleasure! The sturdy construction
prevents any shaking, the leadscrew
adjustment provides a precise setting, the
chisel blade scribes a splendid line, the
numbers are easy 1o read, and zero is
instantly avallable &t any point. | checked the
Verniar side of the gauge against the digital
read-out, and was surprised ot the shightly
inaccurate result of the Vernier setting, even
whan using & glass to chack the adjustmant!

| commend this adaptation to all readers
fortunate enough 1o own similar Vernier
height gauges.

Removal of swarf

| erave the Editor’s indulgence for another
brisf comment. Of all the most hateful
chores which besat our hobby {and there
are a few) | rate the removal of swarf from
machine tools at the top of my list! A
magnet does help with ferrous metals, but
the sharp cuttings of brass are really difficult
to remove.

The recent purchase of a new household
vacuum cleaner, replete with bells and
whistles, made our old workhorse, a ‘wet-
and-dry’ tank type machine redundant. This
wias banishad to the workshop, and one diy
| applied it to the swarl on the milling
machine—and hey presto! the swarf
vanished —untouched by human hands!
he use of the small round brush at the end
of the tub is recommanded.

This type of vacuum cleaner is ideal, as
the swarl never has contact with the working
pans. They are readily avalable for & few
pounds st car boot sales. Buy one 6‘
now and your chore will disappear!
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The complete system with six holders. More would be preferable.

D_O®

[
2 l L |
© '/O>ﬁ [\f‘\
o
s | T |
AN TN
":.' _—.'; -ui’Q;‘l E_‘ J/
H1. M5 X 10 SOCKET CAP SCREW =
H2, M5 X 16 SOCKET CAP SCREW |(D)
H3. M5 X 6 SOCKET GRUB SCREW | = 1
H4, M5 X 6 SOCKET CSK SCREW |(Q)
HS. M3 X 8 SOCKET CAP SCREW /

HE. SMALL COMPRESSION SPRING

@@ B (2 5 /@

il

= — g o | K OO0 \
IROAC IR RO

NOTES.

1. FIT A SMALL DISC OF COPPER UNDER SCREW H3 TO
AVOID DAMAGE TO SCREW H2.

2. FIX SPACERS (7) TO BODY (1) USING SUITABLE ADHESIVE

QUICK CHANGE LATHE TOOL POSIT. ©
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The toolholder system in use,

Harold Hall studied the design
of commercial quick change
lathe tool holder systems and
decided that a simplified
version, which could be made
in the home workshop, would
provide a comparable
performance

exercise would be to make a quick

change tool post for the lathe which
would provide the banafits of those
availlable commercially, but, as is my way.
| questioned whether or not the design
principles most commonly used were the
ones | wanted to employ.

The commercial iterns are very capable
of parforming the task required, that is
rapid and accurate intarchange of lathe
twools, because if not, their popularity
would not as great as it is, especially
considering their high cost. As they
perform so well, ehanging the basic
design for reasons of performance was
not therefore a consideration However
there was always the possibility of a
design to betier serve my requirements.
They require a considerable amount of
machining, espeacally milling, a time
consuming activity in the hamea workshop
My thoughts were therefore channelled
toward a design that waes quicker to make,
the result 18 the design publishad hedre. it
considerably reduces the amount of
milling required as, except for the slot in
the tool holder {tem 2] and & few very
bght mulling oparations elsewheare, the
ramainder of the machining is drilling and
turning. The finished result can be seen in
use (Photo 1), and the complete set,
Baody and Tool holders (Photo 2).

I | was decided that a good workshop

The design

The main featura of the design
compared to the commercial items, |5 the
use of a half round key to locate the tool
holder, rather than dovetail slides. The kay,
having a much graater length to width
ratio comparad with the wider spacod
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LOCATES

LOCATES @

SHOWING EFFECT OF FLAT ON LOCATING KEY SK

dovetails, will give a mare accurate
location, although | suspect this is more a
theoratical than practical improvemaent,
If tha key diamater ware to be made
slightly larger than the siot diameter, the
two poarts would attempt to lock together,
making it more difficult to remove ong
holder in order to fit another. Idaally
tharafore, the key and slot must be of the
sAma size, but realising the need for
designing in tolerance to manufacturing

MAY 98

Siotting a length of
.} bar for all six holders.

errors, a flat is placed on the top of the
sami circular key. This ensures that
location is exact, even if the diameter of
the siot is slightly larger than that of the
key. The effect is shown, much
exaggerated, in Sk.1.

Now, | am sure that some are already
gquestoning my statement on limited
milling, How is the half round slot 10 be
praduced, if not with a ball anded milling
cutter? Well, two tool holders are firmly

clamped back to back and a hole drilled on
the join line. Another aspect of other
designs which requires some tirme-
consuming milling is the tee slots required
for tool holder clamping. These, in my
design, are replaced with a round hole and
@ round key, requiring mainly easwer
drilling and tuming oparations. The two
features can be seen in Photo 3,

Whilst all the machining required falls
into the simple category, and precision lo a
given dimension is not called for,
consistency around the areas that make up
the tool holder clamping mechanism is
essential. Therefore | will cover this in
detail, where appropriate.

Bocause of the need for consistency, the
sat-ups adopted for machining the parts
are of considerable importance, and are
largely responsible for achieving this. It is
desirable therefore, that all toolholders are
made at the first setting. Making further
holdars at a |ater date will bé more
difficult, though by no means impossible.

In making the parts, | aimad for mating
itams to be a close sliding fit, typically the
10mm dia. Operating piece (tem 37) which
fits into a 10mm dia. hole (C} in the Body
(Item 1), and this worked wefl. However, a
small amount of additional clearance in a
number of places could reduce the need
for consistency just a little,

Manufacture

In many cases, manufacture of pans
progresses together, rather than one parn
@l & time. Because of this, detailing the
manufacture of each part separately in
not practical.

My first task was (o slot a length of
29mm sguare mild steel for the six tool
holdars {| would already advise making
more), completing all the heavy milling
ot the start. | chose this method rather
than siotting individual pieces, as |
considerad it would be quicker. Photo 4
shows the sot-up, using toggle clamps.

While having used the toggle clamps
on NUMerous occasians, it was now that
tha extant of their clamping force
became apparent, Initially | clamped a
sacond length of 25mm square to the
milling table, using two overhead clamps
with packing pieces on their outer ends,
to be used as a fixed jaw. With a DTI, the
bar was sat to run parallal to the
machine table travel. | soon found that
the toggle clamps created sufficient force
to mowe this fixed jaw and, due 1o the
togale action, the clamping force
reduced as the fixed jaw moved away.
Thi sat-up was tharefore quite
impracticable, The 25 mm square fixed
jaw was replaced by two separate fixed
jaws which were clamped directly 10 the
table with a through-hole fixing. These
were able to withstand the clamping
force and machining went ahead without
further problem

While | was slotting the bar for the
tool holders, A plece of 50mm square
mild steel from which | would make the
body was being cut off on the universal
band saw. How did we manageo without
these workhorses? Nowadays we
probably, now suffer as a result of the
loss of physical effort. The body was
placed in the four jaw and faced and
drilled for the central fixing slud, as seen

18



Facing the ends of the toolheolders.

in Photo 5. During this time, the saw
was making short work of cutting off the
tool holders from the already slotted bar
The six tool holders ware now ready
to be finished to length on the lathe, as
shown in Photo 6, With the holders

placed against the chuck face, a final
facing cut on all six holders was made,
using the cross slide, but without
moving the saddle or the top slide, thus
ensuring that all six parts were of the
same langth

Drilling the central
hole in the body.

Machining the half round slots

The next stage was 10 produce the half
round slots on the back of the tool holders
by drilling them in pairs. As can be seen in
Phato 7, thie was done on the drilling
machine, In retrespect, using the milling
machine with its accurately calibrated
leadscrew and more accurate construction,
would have besn marginally preferable.
This would have avoided the noed to
centre punch on the joint line, in order to
position the hole. Tha hole was started,
after centre punching, with a centre drill
and finished with an 8mm diameater drill. It
was essentiol to have sufficient height
between chuck and workpisce for the Bmm
dnll when using the gentre drill, as moving
the head after centre drilling would lose
register, It was preferable that the hole was
reasonably central to the join. As will be
realised later any error, within reasonable
limits, would be compensated for by the
machining method.

The distance of the hole from the end of
the holder is not critical, neither is the
diameter, provided that a flat is made on
the locating key, as mentioned previously.
A drilled hole can though, turn out to be
slightly larger at the stant end, for a
number of reasons, which may cause the
holder to rock a little rather than to locate
precisaly, Typically. this will happen if a
drill is not runming true, wihen it may
remove a littke more from the side of the
hole as it s retracted and retumed when
clearing the swarf in the flutes. Provided
that care is taken, this should not be a
problem, but do chack the first pair drilled

If an Brrwn reamer is available, it would
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Drilling two holders at the same time to
produce the half round slots/

be worth using, though it is by no means
essentiol. Some workers may even prefer 1o
mount the halders in pairs in the four jaw
chuck and to drill and bore the hole to size,
accepting that this will take a little longer.

The effect of the ratating drill is to
attempt to move ang holder in one
direction and the second holder in the
other. This was prevented by using the
tonlmakar’s clamp as shown in the photo,
though if the vice is well tightenad, this
need not be o problem.

The more critical dimensions

Now we come (o the more complex
proceduras. An angle plate was fixed to
the milling machine table and accurately
aligned with the table travel. The two
Tmm wide slots wera then machined as
can be seen in Photo 8. Using the same
index numbers ensured that width and
position relative te the edge ware the
same for both slots, and that depth of
slots were also the same. | would advise
that the slot be made adjacent 1o the
clamp, rather than adjacent to the angle
plate as shown in tha photograph. This
waould ensure that all machining Is dona
whilst registering on the same faces of the
body, though if, as in the case of the
prototype, the material 15 accurataly
squara, thara is no problam, Had the body
not been truly square, then a problem
would have resulted, as will become
obvious as the process is explained.

MAY 98
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A 31 DIA. CB 55 DI X 3.5 DEEP
K. THIS IS A REFERENCE DIMENSION,
INCREASE DEPTH OF FLAT UNTIL KEY
IS A CLOSE FIT IN 7 WIDE SLOT IN
800y, (1%.5{00&10 FLAT, SHOWN
DOTTED, TQ BE MADE AFTER
ASSEMHELY TO THE BODY

MATL. Bmm DIA. MILD STEEL
QUANTITY. 2 OFF.

]

ATl Y 6

Tha Locating keys (Item 6} wera now
made and the flat on the under side millad,
Having a second milling machine made it
passible to leave the angle plate on one
maching table for later operations, using a
vice on the second machine. With only one
machine available, it will be necessary to
clamp the key to the face of the angle plate
£0 a8 to complate tha machining. Tha
amount removad was increased little by
little, until the key just fitted in to the slot
in the body without sideways movement,
ensuring that the key would not move
while locating the tool holders.

The keys wara then drilled and
countarborad for the fixing screws and
usid as a template for marking out the
position of the fixing holes in the body.
The kays ware macie & little on the long

Milling the slot for the locating key.

side and fitted to project very slightly
above the top face of the body, being
finished flush after fitting. The reason for
this will be explained later.

With the keys fitted, the body was
raturned to the milling machine, exactly
as shown in Photo 8 and the flat on the
top side of each key milled.

The next stages are all crucial in
angunng that important parts on the body
and tool holder align and that the
clamping mechanism adequately clamps
all the roolholders, without any being
either loose or tight. For the first
requirament, the 1Bmm dimensions on
the body and tool holder must be held,
and for the clamping mechanism,
typically, the 7mm dimension for hole C
must he consistent on all holders.

The face of the angle plate was located
using an edge finder (wiggler) and from this,
the table wound back to give the 1Bmm
dimension between key and hole,
consistency betwoen parts being more
impartant than the precise dimension. The
table back-to-front movement was locked in
position and maintained for the remaindar
of these operations. Prior to doing this it
was essential 1o ensure that sufficient room
between chuck and workpiece was available
for the longest drill to be used in tha
saquence. If not, and the hoad had.to be
raised, the consistency required would have
bean lost, The angle plate must not be
moved eithar during the following
oparations. However, if you obsarve closely,
you will esa that the angle plate slots run left
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to right in Photos 8, 9 & 10, and top o
bottom in Phote11, showing that, in fact,
the angle plate had been remowved and
refied. This was done 10 make the
clamiping sét up in Photo11 possible, a
clear case of not planning sufficiently ahead.
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The following approach was adopted 1o
return the angle plate precisely, With the
parallels removed and the table and angle
plate thoroughly cleaned, a bar was
positioned againgt the face of the angle plate
and clamped to the table. The angle plata

was then removed and rotated to bring the
béase into the face position and, while held
against the bar, reclampad to the table, thus
returning it procisely to the same plane,
maintaining the 18mm dimension,

Body (1) hole C

Now 1o return 1o the operation shown in
Phato 9, that is the drilling of the two holes
C in the body. With two holes to be drilled, it
was essantial that, when rotated for the
second hele, the body took up the sama
position in all three axes. The angle plate
looked after one, the parallels the second,
but for the third, some form of stop was
required 10 position the body along the
length of the table. Just visibla, for this
purpose, s a thick washer placed onto the
clamp stud and secured with a nut,
Therefore, the body registered on the angle
plate, the parallels and the washer. After
drilling the first hole, the body was
positioned axactly for drilling the second,
using the same locations.

The edge finder was used 1o locate the
bottomn face of the body and the table
traverse used to establish the 16mm
dimension. A centre drill was used first,
followed by a 10mm drill. The process of
using a centre drill was employed to position
all holes in the sequence described below.

Body (1) holes B and D

The bady was next rotated in order to drill
holes B and D, again using the angle plate,
parallels and washer 1o position it. Not
having mwovad aither the table or the angle
plate, the hole was exactly in line with hole
C. The edge finder was again used to locate
the side of the bedy and the traverse used to
arrive at the Bmm dimension. After centre
drilling (Phote10), it was drilled 8mm dia.
through into the 10mm hole, and further 1o
produce a dimple in the base of the hole.
This was used 10 locate the Bmm drill for
hole D. The body was then rotated and the
soecond set of holes drilled at the same
settings. The countersink (E) was produced
on the drilling machine, as was the storage
hole (G) for the tammy bar,

Spacer (ltem 7)

The spacer was made from 2mm thick
material and fixed to the body on a
temporary basis, using thin film double
sided adhesive. It provides a parallel gap
between toolholder and body when the
toolholder is located on the key, The
thickness of the key may be reduced or
increased 10 achieve this. It is not essential
but it looks better if the parts are parallel. My
intention is eventually to fix the key using a
two part resin adhasive, but the double sided
adhesive tape worked so well that | must
admit to not having done so yet. Those who
are unhappy with the use of adhesives could
fix the spacer using countersunk screws,

Toolholders (ltem 2) hole C

The body was next clamped to the
anglae plate, as shown in Phote 11, not to
be machinad, but to sct as a carrier for the
toolholders whilst drilling hole C, | had
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intendad to use my largest toolmaker’s
clamip to fix the holder to the body, but it
turnad out 1o be too small, hence the last
minute requirement to change the angle
plate to allow the clamp bar to pass
through one of the slots.

The method worked well, though a third
hand would have been useful. To make the
process easier, double sided adhesive tape
was used between the body and the
packing piece and between the packing
piece and the rear clamp bar, This held

MAY 'S8

Drilling the body (i)

them in places, leaving two hands free to
position and clamp the toolholder itself
With the toolholder locating off the key
and not having moved the table or the
angle plate, alignment of the holes in the
body and in the toolholder was assured
Drilling was again achleved, first using a
centre drill and then a 10mm diametar
drill. By this method, the distance
between hole € in the holder and hale B
in the body will be maintainad, aven if
the depth of the half round slots varies
from one holder to anothar.

Very litthe commant is needed regarding
the remainder of the work on the
toolholder, other than to say that, having
marked out and drilled the four holes for
the tool bit elamping screws in ona halder,
It was then used as a drilling jig for the
remainder. This avoided the need to mark
out the holes on all six holders.

Clamp assembly (Item 3)

This assembly was mainly a simple
turming and dnlling exercise. Operating
piece (ltem 31) was turmed, but the holes
not drilled at this stage. Clamp piece (Item
32) was turned, completa with chamfers
and through hole, followed by adding the
flat and drilling hole A, It was necessary to
ensure that the hole was central across the
diameter for, if offset, it would not align
with the hole C in the toolholder when
assembled to the apearating piece. It was
then assembled on 1o the operating piece
and the two lightly riveted together. This

Using the body to
carry the toolholder for
drilling tha clamping
hole, Note that the
operations in Photos 8
to 11 have been carried
out without moving
the table in the back to
front direction. This
ensures that the 18mm
dimension is

~ maintained for

L all parts.

was not 1o provide long term strangth, but
to hold the parts together whilst drilling
through for fitting the Rivat {ltem 33). The
two sides (Y) were then filed flat o provide
clearance in the slots in the toolholders
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CLAMP ASSEMBLY, 3

Despite the efforts aimed at achieving
consistency, it was considered best
practice to keep cach clamp assembly for
use in the same position in the body. Ta
facilitate this, body and clamps wore
lightly centre punched with one mark for
one and two marks for the other position.
It will also be bast if the clamp assembly iz
used tha same way up, 80 the marking
should be located in 8 position which will
assist Iin achleving this,

Operating piece (tem 31) hole B

Hole B was dnilled using the body as a
drilling jig. However, the operation e not
quite as straightforward as may first be
considered, as due to the dimensions of the
clamping cam on the locking spindle {Item
4), hole B in tem 31 and hole B in tam 1 do
not align when in their clamped position.
This is Hlustrated in Sk.2. The following
procedure was therefore necessary.

Thae clamp assembly (lem 3) was
assambled with the body (Item 1) and a
teelholder {hem 2) and, while held
tagether, the dimension between the flat
on the clamp piece (lem 32) and the
body (ltem 1) measured, Due to limited
access, this was done using the shanks of
drills as gauges. Packing of a thickness
0.5mm less than the dimension arrived at
above was then placed between both
flats on the clamp piece and the body.
The parts were next clamped together,
Item 32 was checked to ensure that it was
upright, using a square on the surface
plate, as can be seen in Photo 12. When
correct, the assembly was transferred to
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the drilling machine and the hole drilled
{Photo 13]. The second clamp assembly
was then drilled while assembled in the
second position.

Locking Spindle (item 4)

Neaxt came the part that would prove
whether all my attempts at consistent
manufacture were going to pay off, this
baing the locking spindla, It was a fairly
straightforward turning operation, first
producing the Bmm dia and then the 6mm

dia, the 8mm dia being turned 21mm long.

Again it was considered worthwhile to

\ w2

Ensuring that the key is upright prior to drilling the hole B in ltem 31.

%
) 0

NOTE HOW, IN THE CLAMPED POSITION,
THE HOLE IN THE OFERATING PIECE
(31) DOES NOT ALIGN WITH THAT IN
THE BODY (1). THIS MUST BE TAKEN
ACCOUNT OF WHEN USING THE BODY
AS A DRILLING JIG FOR DRILLING

THE OPERATING PIECE. SEE TEXT.

CLAMP ASSEMBLY SKZ2.

©

allocate each spindle 1o its own position,
50 these ware also marked with one and
two centre punch marks. Before turning
the offset dinmeter, the hole for the tommy
bar was drilled,

The spindle was returnaed to the four jaw
chuck and sat to run off centre, so as to
produce the offset cam. It was adjusted 1o
produce a total indicator reading of 0.5mm
(0.25mm offset) and the 10mm long portion
turned to 7.5mm diameter, It was then
assembled with a clamping pisca and
toolholder 1o check the clamping action, If
the quoted dimensions have been achieved,
it should not yet have been adequate, The
spindle was returmed to the lathe for the
7.5mm diameater 10 be raduced a little, then
the parts re-assembled and the clamping
action re-tested. This process was repoated
until a satisfactory action resulted,

5%;111!3
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Note that, whan retuming the spindle for
furthar machining of the cam, the latter had
1o be set 1o run true, SO as 10 maintain the
olfeat dimension.

Some further comments

A short compression spring (ltom HB) is
fited behind the operating piece, so that
the clamp assembly automatically mowves
out when the clamping prassure is
released. This makes fitting another holder
much oasigr.

When turning the offset cam on the
locking spindie, check its operation with
all toalholders made, making it initially
carrect for that holder which permits the
cam the greatest rotation. | would advise
that, even having found the holder which
allows the clamping spindle the most
travel, you initially &rr on the side of
caution. You can always take a little more
off later, if in the light of experience it is
considered worthwhile. For very small
adjustments, the operating face of the
cam can be lowered a little by the use of
4 fine file, as there is no nead for it to be
truly circular

Having arranged things so that the
focking spindle will carrectly lock the
loosest holdar, it any of the other
holders do not allow the locking spindle
to rotate sufficiently, a very small
amount can be taken off that face which
conlacts tha spacer (Item 7). This will
allow the holdor to rest a little closer to
the body, and will permit the locking

Drilling hole B in Item 31,
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NOTES.

1. FIRST TURN 6mm DIAMETER x 9mm LONG AND

8mm DIAMETER 21mm LONG. OFFSET IN FOUR JAW
CHUCK BY 0.25mm (0.5mm TOTAL INDICATOR READING)
AND TURN THE OFFSET DIAMETER. THE 6.5mm DIAMETER
QUOTED IS FOR REFERENCE PURPOSES ONLY. INITIALLY
TURN TO 7.5 mm DIAMETER, REDUCING IT IN STAGES
UNTIL A SATISFACTORY CLAMPING ACTION IS ACHIEVED.

2. ON FINAL ASSEMBLY, REDUCE THE 9mm LENGTH UNTIL
THE M5 CSK SCREW, WHEN TIGHT, PERMITS THE SPINDLE
TO ROTATE WITHOUT EXCESSIVE END PLAY,
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LOCKING SPINDLE. 4

MATERIAL. 12 DIA MILD STEEL
QUANTITY. 2 OFF.

spindie to rotate a little further. If, on
the other hand, you remove too much
from the cam, thus allowing the spindle
to rotate a little to far, the spacer can be
mada a little thicker 10 compensate.

It would b less than honest of me to
give tha impression that the six that |
made all worked perfectly. Five did, bul the
sixth allowed the cam 10 rotate what |
considered 1o be just too far, although
clamping was still adequate. | chose to
make this one oparate in the same manner
8s tha other five, This could have baen
achieved by adding a shim to the holder,
using adhesive, in the area of the spacer,
but | chose 1o mill sway the haif round slot
and to replace it with a smaller piece of
metal incorporating anothar half round
slot. The thickness of this piece was
gradually reduced until the clamping
action was identical to that of the othar
five. The additional piece was then fixed in
placae using adhesive, and machining it
flush with the faces of the toolholder made
the addition virtually undetectable. In
retrospect, | realise that | was unduly fussy,
and it would have worked adequately as
originally made. It serves to indicate that
there are ways of avoiding the scrapping
of a rogue tonl halder,

The clamping action with the 0.26mm
offset has proved to be very easy, requiring
little torgue to lock the toolholder. Making
the offset greater, say 0.3mm or maybe
aven 0.35mm, would require greater
operating torque, but the system would be
more tolerant of manufacturing variations.
The locking spindle is a quick and easy part
1o make and uses very little maternial,
Readers making the toolhalder system may
like to experiment ta find the best degres
of cam offset,
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When fitting the locking spindle, the
length of the 6mm dia. end was gradually
reduced until the spindle rotated froely, but
without end play when the countersunk
screw was fully tight.

| did mot atternpt to case harden the
operating piece and locking spindle, as the
amount of use the system will get in my
workshop is not likely to be that great.
Readers who do a lot of turning, with
frequent tool changes, could case harden the
two pans if so desired,

A small plug of copper was placed under
the grub scraw M3 1o prevent it damaging
screw H2. It is necessary only to make the
screvw H2 stiHf to turn and does not need to
be fully locked. For this reason i s only
necessary to adjust screw H3 infrequently,

For any reader not familiar with this type
of tool holder, it is easy 10 assume that the
position an the body that ks at nght angles to
the lathe axis is for tha more usual tools, and
that the parallel position is for boring tools.
However, it can be used rather like a four
way ool post, but with only two tools fitted.
Becausa of this, any tool holder, complete
with 1001, can be used in aither position, and
for this reason, as mentionod earlier, both
keys (tem €) have 10 be the same height,
because the helght adjuster washer (item 5)
rests on the keys and not on the body itsalf.

Making further toolholders

I mentioned at the beginning of the article,
it is preferable to make as many tootholders
as will be required in one go. After
expeariencing the major banefits of this typa
of holder, some builders may decide that

© i

A
*IJ' z © [
A M5 CB TOP 10 ALLOW HEAD OF

SCREW TO SEAT FULLY

12mm DIA. MILD STEEL
1 PER TOOL HOLDER

HEIGHT ADJUSTER WASHER 5

MATL.
QUANTITY.

further holders are desirable. The following
procedure should make this possible,

The only crucial aspect is the precise
positioning of the hole C relative to the half
round slot and the face that sits on the
spacer {ltern 7). All other operations can
proceed as proviously described,

Mount the body, upside down, on the
milling machine table using a single
fixing through the central hole.
Surprisingly, there is no nesd 10
accurately align it in any way. It will be
nocessary 1o ramova the two clamping
mechanisms, Now turn a plug of mild
steel 1o be a close shake-free fit in hole C
of an existing holder. Make it long
enough 1o project from the holder by say
20mm. Using a toolmaker’s or other
clamp. clamp this existing holder to the
body with the key engaged in the half
round slot. Using a dial test indicator,
align the milling machine spindle with tha
projecting portion of tha plug by
adjusting the table using both leadscrews,
until the indicator reads the same all the
way round the plug. The machine spindie
is now perfectly in line with hole C in the
existing holder. New holders can now be

clamped to the body and hole C drilled as
before. This will replicate the dimensions
of the initial holders and should therefare
fit correctly.

Final comment

The finished result was beyond my
axpectations and very gratifying. | wish that |
had made a record of the time taken 10 make
the system, but did not. Even so0, | worked on
the project for five, maybe six days, spending
just a few hours each day, and am sure that
this was much less than if | had attempted to
use dovetails and 1ee slots as the locating
and clamping mathod, Readars wath the
benefit of this anticle should do even better.

Postscript

Having made the holders and written the
article, | read with intérest in Mode!
Engineer, No. 4039, reference to a design for
a quick change toolholder published in that
magazine during December 1970. This also
employed half round keys a3 the method of
locating the holder, albeit two per holder. Not
possassing Model Engineer for that period,
but having in the past had access to earller
wsues, | wondered if just possibly, | had been
influenced by the anticle.

Now, having looked up the article, | am
confidant that | had not gaan it befors, and
that we have both come up with the same
idea, not that uncommon a situation. The
design did still require tee slots for clamping
the holders, €0 that proposed in this i
article is stll the quicker to produce, E

FOR SALE

® Garage type bearing rermoval press, lever
action, bench fitting with four position stotted
rotating table. £49,

Ted, 01442 264625 (Hemel Hempstead)

® Two castings for long cross-slide for Myford
‘™' Type Iathe. Usaable for other machines as
well, £30 each,

Andrew Curl, 15 Boxted Close, Luton.
Bads, LU4 9HN Tel. 01582 490818 after
T.00pm

@ Single and 3 phase FHP motors, Motor
stanters with NVR (240 volt), ideal for lathes
etc. £15 sach. Myford lathe accessories:-
vertical slides, face plates, driving plate (£15)
aind othér bits and places. Lots of taps and
dies and othar hand teols (Having a clear owt),
Phone for further detsils, any time.

Tel, 01723 3625637 (Scarborough)
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WANTED

® Loan of or copy of the drawings or
magazines covering LBSC's Miss Hasty.
Described in English Mechanics Issues Nos.
4393 & 494 of 3rd and 10th Apnl 1936,

Doug Cooper, 25 Meadoway, Hartweil,
Aylesbury, Bucks HP17 BQJ Tel. 01296 748579

@ Large toolmaker’s chest, cak or beech,
raasonable condition. Sensible price pad,

Andrew Curl, 156 Boxted Close, Luton. Beds.
LU4 9HN Tel, 01582 490818 sfter 7.00pm

® Article on Zyto lathe headstock bearing
adjustment, published in M.E, Vol. 125
starting on page 768, Photocopy or original
would be much appreciated.

Tony Jeffree, 11a Poplar Grove, Sale,
Chashire M33 3AX

@ Back numbere of MEW. lesues 1 1o 3 and 6
0 9, Good price paid.

Tal. Huben Elffers on 01727 866104
(St Alhang)

® Accessories for Clarkson Mk. Il tool &
cunter grinder, especially drillpoint and top
relieving apparatus.

@ Can eventually swap for Harrison 11
vertical {swivelling) support with
indexing apparatus; lever operated
Burnerd collet chuck for EC collets for
older type Colchester Student {round
head) (not camlock).

Johan E. Berserik, Archipel 23 - 09, NL-
8224 GR Lelystad, The Nethetlands

@ Early MEW.s. Autumn 1890, AprilMay
1981, JunelJuly 1991, AugusySeptember
1991. good price paad for any of the above.

Tel. Darek on 01243 B83082 (Bognor Regis)
Daytime, Monday to Saturday.

@ Maintenancainstruction manual for Tom
Sanior milling machina, Can copy or will re-
imburse cost of copying, Any infarmation
would be much appreciated.

Tel, Pater Stallard on 01708 341216 (Essex)

@ Bullkding instructions for 3 5/16in. screw
cutting centre lathe designed by J. A. Murrell,
Nexus Plang Service reference MM203,

D. Lammbert, 33 Holma Lacy Road, Hereford
HR2 6DD Tel 01432 354960

@ | am trying to find a source of half round
mild steal, approximately 3/4in, across the
fiat. | can find no supplier in tha London area,
and would be quite praparad 10 venture
funther afield.

Mike Lamber, 2 Ashfield Road, London W3
70 Tel. 0187 743 7243
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NEAT PUSH FIT IN BORE OF SPINDLE

The completed depth stop, this one was made for a Myford Super 7 but there is no reason why the design shauld not bs made applicable to any
other lathe with a hollow mandrel

A Lathe Spindle
Depth Stop

ome time ago, | was working on a
Snmuﬂ:l which required a large
quantity of small diameter silver steel

rods, which all had to be machined to &
specific length. The rods were to be used
for a catwalk round an engine, hence the
large quantity involved. It was necessary
to it both ends of the rods iNto retaining
bars suitably drilled with blind holes in
arder to hold them in place, so there was a
need for accuracy of length. This called for
some form of a device that could beé used
on the lathe as a depth stop.

| gave the mattar some thought and
came up with a simple solution—an
adjustable depth stop that could be fitted
down the inside of tha lathe spindle, My
only ragquirament was that it had 1o be
simple—easy 1o it and 10 adjust. The
device as it turned out workod extremaly
well, 50 much so0 that | have subsequantly
used it on several occasions for other jobs

| use & Myfard Supaer 7 1atha, 8o | have
dimansiongd the parts accordingly, but
there is no reason why the principle of the

MAY '08

Simple accessories are often
the most useful. Raymond
McMahon of Co. Antrim,
Northern Ireland used ‘O’ rings
to help retain this lathe depth
stop in position

design could not be usaed 1o suit other
machines, with suitably altered
dimensions. The design relies on the 'O
rings to hold it in place. Needless 10 say,
tha grooves in the support collar and the
end piece have to be carefully machined;
100 slack and the device will not stay put,
too tight and it will not go into position
without forcing it. | would recommend that
you groove a piece of scrap material and
fit an "0’ ring in order 10 chack it againsgt
your spindle, just in case there is a shght
diffarence in the diameter of the spindle

bore. It goes without saying (even though |
have just said it) that you must elean out
any loose cuttings or swarl that may have
found their way down tha spindie of the
iathe bafore fitting the 1est piece in place.
Remember to do this always when using
the device; we don't want it to get stuck
down the inside of the spindla!

The support collar 15 positioned so
that, when it is in place, it is behind the
Morse taper, This gives support to the
rod and stops it whipping around the
inside of the spindle. It also keeps it
contral, The reason for the reduced end
diameter is $0 that the rod can go pan
way up the inside of the chuck jaws, 50
facilitating the machining of amall
diameters and short lengths should it be
necessary to do so.

The material used lor construction of
the dapth stop was |ust whatever came
to hand, For my example, | used a
length of silver steel for the red and
light allay for the end piece and a
suppor collar
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A HOME MAD

=-J AW
CHUCK

FOR THE LATH

Alan Jeeves happened to become the proud owner of a large
steel blank, so he decided to turn it into a useful 4-jaw chuck

jaw chuck, Until this project was

undertaken, the largest one | had
owned for years was a 110mm diameter
example, which came in useful for the
odd square or rectangular piece requinng
turning or boring in the lathe. Large and
swkwardly shaped work could always be
meunted on to a face plate, and such
occasional jobs as model traction engine
crankshafts or front axles could be dealt
with between centres. This 110mm chuck
was initially for use on a 3'/2in. lathe, but

Idnn'! really waork that much with & 4-

28

il can &lso be attached to the spindle
nose of my larger San, lathe, upan which
machine it looks completely lost

| have often considered the possibility of
obtaining a larger diameter 4-jaw chuck. |
could sea the advantage of mounting my
100mm 3- jaw chuck exactly true within a
4-jaw, for turning extramaly acourate small
work, but a new one would really be wo
expensive for the extent of use 1o which it
would be put , The preferable option
would be a second hand chuck, but such a
chuck never seemed to turm up

The chuck body, fully machined.

The chuck body seen from behind,
showing backplate recess.

Some time ago, a fabricator friend
brought me a large pece of steel in
connaction with a job which he was doing
at his work, This 200mm diameter x §5mm
long blank was 1o be accurately bored and
kaywayed in my workshop, and was also
to have a concave radius machined into
the outside diameter, which was to be
concentric with the bore. The aim was 10
make a female die for use on a hydraulic
swaging machine, This powerful machine
could already produce long straight
lengths of half round hollow section and a
second famale die (or roller) would permit
the saction to be made into rings or
segments of rings, there then being three
forming rollers instead of the original two.

Time passed by, but the details of the
the did not armive, and eventually my
fabricator friend left the company which, in
turn, left me holding the 200mm x 85mm
blank of steel, As he had no further use for
the matenal himself and the swaging die
project had been completely abandoned. |
was allowed to keep the steel billet.

First thoughts

It was now becoming feasible for ma to
consicder manufactunng a 4-jaw chuck for
mysalf, one which | could readily adapt to
hald much larger work than the actual
diameter of the new chuck body. As this was
to be o turming/milling project hath & lathe
and a milling machine would be required,
and after carefu! deliberation, | concluded

Model Engineers’ Workshop



that my mill/drill would be able to tackie the
job. It would involve removing material to
créate the four slots in the body and making
the jaws 1o fit. In addition, some large
diamater hole drilling would be called for,
and | consider that the millidirill is just the
machine for drilling large holes whan
raguired to do so in tha home workshop.

The design

| would maka my new chuck as large as
possibia by barely cleaning up the (black)
bar stock which was to form the body,
resulting in a finished diamater of 198mm or
so. One advantage of making the
conventional pattern of £-jaw chuck s that
the jaws move independantly of each othar,
thus eliminating the need for the spiral scroll
which would be required for a salf centring
chuck, This makes life a little easier.

On most larger sizes (over about 80mm)
of 4-jow chuck, the jaws ara furnished with
a half nut type of thread which engages
with a captive screw, which thus provides
the drive, This screw cannot move relative
to the body, so as it is rotated by the chuck
key, only the jaw is propellad inwards or
outwards, However, on smaller chucks a
different arrangement is usual, There are
no threads eut into the jaw, but instead
there is a fork which locates in a groove
machined into the driving screw
Consequently, in order for the jaw to
maove, it is necessary for the screw o
maove with it. It is a simple idea, perhaps
not quite as efficient as the captive scrow
prnciple, but it will never the less serve
the amateur engineer well enough.

Turning the body

This very large piece of metal has to be
machined to form the chuck body (Iltem 1),
this being the main compaonent. My Sin.
lathe 1s equipped with a screwed spindle
nose which is threaded 1in. dia. x 8 TPI
{Tin, BSF). | had considered screwing the
body directly with this nose thread, as is
dona on soma chucks for popular Isthas
such as the Myford 7 Series, However,
second thoughts turned me against this
idea, for if, in the future, this lathe is
replaced by another model, the spindle
nose attachment thread may be different,
making the chuck no longer usable. The
backplate method of mounting was
therefore the praferrad mathod,

In order to get the job under way, the
body material had to be ‘chucked' in the
lathe and, as | did not have a chuck which
was large enough to get hold of the blank on
the outside, the centre was marked
accurately and a 30mm diameter hole drilled
through it, using the mill’drill. This now
allowed the component piece to be put up in
the 3- jaw chuck, taking a bore grip. It was
nat tha bast of holde on such a large piece of
material, $0 extreme care was lakan whilst it
was held in this way. Even so, one face could
be machined true and a suitable recess
provided for the backplate. A matching
backplate already existed, as | have one or
wo spares put by for just such a situation,
and the chuck body was made to ba a good
fit on one of them,

The body was next removed from the
lathe 1o have the backplate mounting screw
haoles dnlled and tapped on tha milldrill.

When the backplate was actually screwecd
sacurely to the part machined bocly, the
whole thing could be mounted directly on 1o
the spindle nosa of the lathe on which it was
1o be used and the remainder of the turning
work carried out with this set-up. The outside
diameter was cleaned up, removing the
minimum amount of metal possible, and the
opposite (front) surface faced true. The bady
was also finish bored to produce the
required diamatar of the cantre hole.

At this stage, anyone making such a
chuck may consider that it is worth putting a
fow light radial groaves into the front face,
an enhancement which later assists greatly
in the sefting up of work, by allowing one
‘sight” the job true to one of these simple
visual aids, leaving only a minimal amount
of truing to do with the DTI. | machired in six
circles at 10mm inmervals and stamped them
‘A 1o F {starting from the oulside) as an
additional featura (see Photo 4). A amal|
chamfer was machined on 1o the outer
corners and the front of the bore to complete
the tuming of the chuck body,

Heavy drilling & tapping

Tha faur holes which had to be drilled
and tapped 10 accommaodate the jaw
adjustment screws are quite large, | have
used M30 for this thread, which meant
drilling a tapping hole of 26,5 mm
diamater. | chose M30 because | had a tap
of that size to hand, although any similar
thread such as 1'/8in. BSW would have
done just as wall, Whataver thread is
chosan, it will be obvious that one full turn
of tha chuck key will move the chuck jaw
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RIGHT. Chuck face showing radial setting rings.
BELOW: Jaw sfm and tapped hole. the additional T" slot is also shown.
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by a distance equal to that
of the thread pitch. In my

case, this is 3.5mm.
Adjustmeant scraws ft:u!uriny
a 1'/8in. BSW thread (7 TP1)
would move the jaw by 3.63mm
per tum.

It is simple enough 1o mark out
fowr equi-spaced holes on the
outside diameter of the chuck body
and 10 set it up on the mill/dnll table,

| el =
5 My | 13} Tzo it
| ) ] ready for drilling. In any avent, these four

ITEM 2 noles do not nead to be axactly equi-
STANDARD JAWS, 4 OFF, STEEL spaced. Half a millimetre either way will
6= 10_' g2 not matter a great deal. | found it 1o be a
| - | good idea, 1o tap the holes while the job
@ wag still in tha milling maching, uging a
lathe centre 1o guide the tap, thus keeping
the thread square with the hole.

When the holes had been tapped, a
good sized chamfar had 1o be formaed, in
order to remove the first thread or so, This
makes a nice smooth start to the threaded
area, leaving no sharp edges which could
cut the hand, should one get too close,

Milling the jaw slots

These jaw slots have to be machined
from the front of the body and they do
actually break into the wpped holes,

' interrupting the continuity of the thread
The 'ﬂf'f on spiral. They are not merely plain slots, bat
the jaw. are provided with tenons which retain the
jaws and effectively guide them in and out
of the body.

Jaw adjusting screw.

ABOVE Adjusting screw fitted to a jaw.:
BELOW, Jaw and screw started in body.

Standard jaws reversed,
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they start ta grip the work. On a factory
muade d-paw chuck, the jaws would be case
hardened, but for amateur workshop use,
they should give good service even if left
soft. After all, soft jaws for the 3-jaw chuck
are usually found to be very serviceable

The jaws are made in ‘step’ form and
are reversible in their slots, thus enabling
them to be used to take an outside grip.
The drive from the adjusting screw 1s
transmitted by a fork which is carefully
positioned on the back of the jaw in order
10 allow the jaw to be reversed. To achieve
this, the adjusting screw must be
completely removed from its tapped hole .
Although all of the machining required 1o
make the jaws is milling, when they are
completed and can be set up in the chuck
in the reversed position, they can be lightly
skimmed with a boring tool to give a
slightly radiused gripping area, which
helps when taking an outside grip.

Extended Jaws

Extended jaws (Iterm 3) may be made as
required, these being able to hold a much
larger workpiece than do the standard
jaws, | made a et for my chuck, for the

Each slot was cut in three
separate stages [Fig.1), The ©
first stage was to mill a pilot
slot with an end mill of a
diameter equal to the distance CUT

batwsen tha tenons. Tha ool
socond stage was to remove
the metal between the thread
_and the tenon wsing a T'-slot
cutter, and the third and final STAGE 1

stagn was to remove the metal
between the chuck face and the
Lenon, again using an end mill,
Great care must be taken to
ensure that this jaw siot is
exactly in the centre of the
tapped hole for the adjusting
ROIENY.

The chuck body was simply
clamped fiat to the table of the
mill/cleill andd the work carried
out by conventional vertical
milling, All the shorp edges
must be removed after milling,
an operation which completes
tha chuck body unless the siots
are to be numbered. The
advantage of numbering each
jow slot is that satting the work
correctly is mada so much
casiot if it 15 passibla to idantity
an individual jaw, For example,
if several pieces of the same
size of square bar have to be

Fld. 1. JAW ELOTE

[~ REMOVE PILOT SLOT

1 CHUCK

18 & g

i | o

120

b
3

sat up in sequence, once the:
first has been set accurately,
then the remainder should be able 1o be
chucked by releasing and re-tightening two
adjacent jaws only, the same two being be
used each the time, This can save a
considerable amount of time,

The standard jaws

Tha four jaws (ltem 2) wera guite simply
made from stack bright bar, and were a
nice sliding fit in the previously machined
slots. The tenons prevent the jaws from
moving outwards from the body when

MAY 98

DRILL & TAP
M0 x 3.5

DETAIL OF JAW SLOT
IN BODY

n
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RECESS 13

SRR

It will be s@en in the various
illustrations of this chuck, that four
additional slots have been
machined into the front face of the
body. These are T-slots which are
compatible with the T -nuts
supplied with my milling clamp set.
Thair purposa is to provide
additional means of securing large
jobs should this become necessary,
Thay also serve to lighten the g
chuck slightly. |°]

oxpress purpose of swinging a 480mm dia.
madel traction engine hind wheel, in order
to be able to bore the hub accurately, A
4B0mm wheel in & 200mm chuck! Again,
these jaws are machined from stock bright
bar, but cannot be reversed as can the
standard jaws, Thay can, however, be
radiusad in the same way as were the
shornaor jaws

Adjusting screws

Four jaw-adjusting screws (ltem 4) were
made from mild steel, screw cut on the
lathe to fit the tapped holes in the chuck
body, Thay should not ba a slack fit, but on
the other hand, they must not e 100 tight,
otherwise the jows will be difficult to
adjust. Sensitivity will also ba lost whan
truing waork if the screws are not easy 1o
turn. A groove machined into the screw,
positioned asymmetrically along the
length, accommodates the fork on the jaw,
thus causing the jaw to move as the screw
Is turned,

The adjusting screw is turned in the
conventional manner, by means of a
square drive chuck key. The socket
required to receive the square had to be
cut by extending a pilot hole drilled into
the head of the screw. This was done
using an end mill of such a diameter which
would create an acceptable radius in each
of the four corners of the socket, the
square end of the chuck key being
radiused (by filing) to suit. Consideration
should be given to the length of chuck key
required if extended chuck jaws are to be
used (Fig. 2}.

Using the chuck

When completed this chuck is used in
the same way as is & canventional 4-jaw
chuck, the only possible difference being
the use of the extonded jaws. They will be
found to be very usaful for jobs such as
baring cantre holes in large plates or
flanges, especially so when the lathe is
aquipped with a gap in tha bed, as is my
machine,

MAY ‘98

380mm dia. wheel being bored true. An extended jaw is visible between the two
uppermost spokes,

o CHUCK KEY

L~ ITEM 4, ADJUSTING SCREW

FiG. 2. CMUCK KEY




DRAWING 1, ORIGINAL ARRANGEMENT WITH COIL @
WOUND HORIZONTALLY
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DRG. 2. REVISED LAYOUT, COIL WOUND VERTICALLY,
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surfaca, My later findings would suggest basically the same pattern, with one
that | did the right thing, as the magnetic exception, which | must reproduce hore:-
strangth can bae lost if a magnet is
removed from its ‘keeper’ “Buck & Ryan's Lathes & Light
| then contacted Eclipse who were most Machinery Dept.”
helplul, although the information that |
gained fram them did not help with the “Lathes can only be supplied
Fol Fr project. Indead, it virtually cancelled it, the for war work."”
lowin I . main reason being that the method of
th QE:;.P ;ugge;honl. e building wp a permanent magnet of this “Buck & Ryan Ltd. 310 Euston Read.
e ||'or, eter mnson type requires the magnet to be enargised London. NW.1."
researcw «'he cmsh-ucﬁon of on complation of the build, using a
. Capacitor Discharge Magnetiser, This Short and to the point!
netic chucks. He has come  cquipment is very expensive, costing in
2 : H excess of £2000.
vp with this desugn -fOI‘ ? useful The other problem is that the cost of Difficult times
magnetic V' block. pieces of magnetic material of the size
required {approximately 15 x 10 x 75mm], However, taking those times into
was of the order of £3.25p. each, based on account, it must have been extremely
the purchase of 100 pieces. difficult to carry out any modelling work.
This project was first proposed by the I was still thinking it over some time Indeed, | can remember (just) my father
Editor, but in a somewhat different later, when a colleague lent me some building a model of a Spitfire and covering
farmat. His suggestion was for a bound volumes of Made! Engineer, dating it with silk fram an old petticoat of my
permanent magnet chuck of some type, from June 19242 to December 1946, While mother's. Needless to say, balsa was not
and towards this end | started 1o acquire a looking through these, | came across an obtainable, the madel was too heavy and
cartain amount of information article entitled A Magnetic V Block by a Mr. it crashed on its first flight. The model
I have In my workshap a surface grindaer K. Armytage, dated 31 May 1945 engineers of thase days are cartainly 1o be
and an "Eclipse’ magnetic chuck, but | was Incidentally, it is interesting to read articles congratulated on their tenacity and also an
reluctant to strip this down. | also have a and the accompanying advartisernanits their ‘make do and mand’ philosophy.
smaller chuck, so this was partially from this pariod, It would seam that there Mr. Armytage’s article describes the
strippod. that is the base was removed i5 wery little now in the world, unless itis winding of a coll (using secand-hand wire
from the 1op, leaving the magnet still very high tech, As for the adverts, it would from a door bell) which is sized to drop
attached to the underside of the top seam that our modern ones still follow over a standard Maoora & Wright V" Block.
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BAASS SANDWICH PLATE

DRG. 3. DETAILS OF “V* BLOCK HALVES
AND DRASS SANDWICH PLATE

DRILL & TAP urw—"l o
FOR PGT GLAND

It is then tested on AC and fails, and 1s
then connectad to 8 volts DC, which is
found to give a good strength of attraction
The Moore & Wright 'V” block used was
approximataly 112 x 11/2 x 2in. in size.

My first attempt

| decided to revamp the 'V block and to
make it a self-contained unit which would
work off a 12v DC supply, either from a car
battery or a battery charger. These are the
power sources mast modellers are likely to
have on hand. The very low voltage waould
be safe, oven with the coolant splashing
around unsealed colls,

Photo 1 shows my first attempt at
making this V' block, which | am sorry to say
was a resounding fallure. | still do not know
why. as the only difference between Mr.
Armytage’s and my own was that my coil
was enclosead, while his was open, Both coils
waore wound horizontally, and | would guess,
use a similar amount of wire. Mine was
powerad at 12v DC, and uses approximataly
0.5 amperes, but thera is no grip to the table
and none to 8 round bar in the V. There is,
however, excellent attraction on the ends
and the sides. Can anyorne tell us why my
1997 varsion will not work while the 19458
version did?

Mot all my time was wasted as, during
machining, | cul grooves around the top and
bottom to accommadate clamps, so | can
still usa the V" block in a standard manner,
As | did not anticipate fallure, | photographed
all the stages of manufacture as they were
carried out. As the principles of tha basic
machining are similar for both types, | have
used these photos where appropriate.

After this fallure | did not want another, so
want to tha local Library to seek more
information, it would seam that what | was
trying to do was to build a 'Horseshoe
Electro Magnet' or a horse shoe shape, with
a coil wound round the centre. This meant
that the coil had to be wound, not
horizontally, but in a vertical plape (see
Drawings 1 & 2).

If a letter ‘H' wera 1o be cut from steel
or iron, and the coil wound around the
‘cross bar', then a pair of back 10 back
magnets would be made. I it is then
looked &t from & plan view, then the ends,
if extendod past the coll would also
become the poles of the horse shoe
magnets, and create an attraction on the
énds as well as the top and bottam.

| hawe & permanent magnst V' block,
which | find most useful, not only on the
surface grinder, but also on the drill, and for
‘small’ milling jobs. It not only holds on the
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top and battam V's, but also on the ends,
and can therefore be mounted on end, with
the 'V's vertical, Material can then be held for
work to be carried out on the ends.

The MK. Il version

Armed with the new information, |
produced a new design (Drawing 3 and
Photo 2). My original unit was made from
mild steal. This is acceptable, but does
retain magnéetisam, which builds up
progressively as it is used, It can, however,
be demagnetised. The best solution is to
make the unit from a soft cast iron, which
will not retain the force.

The block is made from two parts, split
on tha centra line vertically, and uses a
brass sandwich plate to isolate the two
halves on all the faces with the exception
of the centre core, which has steel to steel
[or cast iron to cast iron) contact. In this
way the ‘horseshoa’ configuration is
maintained (Photo 3).

Whather wsing steel or cast iron, | would
recommeand that the blocks are first cleanad
up, leaving sufficient to finksh off later. The
inner face of the first block is then machined,
leaving the cantral core protruding by
3.3mm (or tha thicknass of the brass 1o be
usad), The sandwich plate is now scrowed
into place using B BA brass countersunk
screws. The inner should be small and the
outer large. The 1op and bottom, however,
should be to size. it is then finished 10 sizo
dunng the machining of the coll recess and
the outside of the block.

Lastly, a fina cut is thon taken over the
whole surface, so that the outer rim and the
inner core are in the same plane and, when
baled up tight to its mate, nothing will
distort,

The second half is now machined, but
the core upstand and the brass
divider are not

The two halves of the
block, showing the brass

divider in position.

Setting up the angle vice.

required. The mating surface should,
however, be given a fine machined finish,

All this machining work must be carned
out very accurately, as the two halves,
when put together, must line up and fit to
allow the coil bobbin to enter. To this end,
line up on one face and one end, bul do
remember to work from the ‘right’ end of
ona half and the 'left’ end of the other

| would recommend that the holes for
the bolts (4.2mm tapping size) and dowels
(4.8mm) be marked out and drilled
through the brass, into the steel and right
through, reaming the dowel holes 10mm
deep. The two halves are then put
together. using the original setting-out
faces for alignment, and the holes drilled
through, using the first half as a jiQ. The
halves are then split, the appropnate holes
tapped M5, the counterboras machined
and the reaming completed on the second
half. The dowel holes need not be drilled
through on this half.

Make two dowals from silver stael, Smm
dia. % 20mm long. These may be hardened
If preferrad,

Assemble the two halves on the dowels,
and if the fit is good, then no moverneant will
ba apparent. Tha parts can then ba bolted
1ogether using stainless steel or brass bolts,
which will prevent magnetic transfor.

Tha milling machine vice now requires
1o be sot up at 45 deg, (Photo 4), and |
carned this out using the Mill/Drill Centring
Device shown in MEW. No, 47, It is set on
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42.5 03 Drill and tap the hole for the cable

o - T 30 30 164 gland, The only gland | had available was

36 .20 g e 'i" PR ot equipped with a PG.7 thread. for which |
10 ] | : did not have the carrect tap, but | found

1 " .I -J T that a j_r‘?irs, UNF proved satisfactory, using

a 11.5mm drill,

|} v T - ' The coil assembly

-— We now come to the ‘electrical’ part. My
first thoughts were to machine the bobbin
. : on which the coil is 1o be wound cul of a
o (! s Tk £ 5 golid piece of plastic, but this seemed to
-1\ be s waste of expensive material and time.
G | therefore decided to build the bobbin
1439 ORILL 4.2mm, TAP M6 from ‘Plasti-Card’, which is available from
E, s “‘ - e model shops and can be obtained in
Prprasss —~—t DRILL 7.8mm, REAM Bmm various thicknesses in A4 size shonts.
= LOCTITE 8min ROD togethar with & salvent to aid fabrication, |
chose 0.040in, or Tmm thick sheet.
Foae d The prablem now arosa of how to build
-3 Pobad it and how to hold it during the winding of
DRG. 4, WINDING JIG the coil,
- - MATERIAL MILD STEEL It became obvious that a jig of some
type was required, and as it would only
10.6 = - - 10.6 © be used once, a wooden one seemed
appropriate. However, it had to be

accurate, strong and smooth, as the
bobbin had 10 ba ramoved after the coil
@ : 03 45,5 was wound, During the winding, ths wire
would exert a pressure on to the bobbin
10.5 and would tighten the bobbin on to the
L jig. | therefore decided 1o make the jig out
| of steel, and as | eventuaily had to make
|T— I\ ; o L two babbins, it turned out to be the

I

| —— 31.6 correct decision
‘/\l
s —ap S W MR

1 J l ' Drawing 4 & Phota 7 show the jig. It
1 might appear to be a little complicated, bul
| was in fact quick 1o make and works well.
| After making the three components, they
\ were covered with brown plastic parcel
DRG. 5. COIL BOBBIN -10. 5R tape to give a smooth, slippery finish, and
MATERIAL 1mm THICK PLASTICARD ; finally after a trial assembly of the loose
COIL TO BE WOUND USING

1mm DIA. ENAMELLED COPPER WIRE
(APPROX. 50g REQUIRED)

L2
|

o
-
—
— |
-

the workpiece and alignad using a dial
gauge, This can also be accomplished
using a sine bar or a standard angle block.

Machining of the outside surfaces can
now be completed, using the sames two
faces as datum surfaces. Spend some time
on getting this set-up spot on, as this is a
piece of tooling and is used for machining
other components, Any errors will be
carried through.

A fine finish can be transformed using
Wat & Dry to give a smooth mant finish,
which will not show up the scratches and
ruby marks which will inevitably appear if
thee block Is used in the warkshop, and not
just kept for exhibition purposes. Of course
il & surface grindar is available, then this
should be used, as this will certainly give a
maora accurata finish (Photo 5).

Grooves can be machined in the sides
of the block if it is thought that it may be
requirad to use it with clamping davices
on soma occasions (see Photo 6).

The two halves could be hardened, as
long as a surface grinder is available for
final finighing, but this is not really
necessary for our type of use, or possible
it uging cast iron, | would not recommend
it as may only introduce othar
complications.
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layer of electrical tape at each end, so
!ll.l[ 1] |(![.J|I)UEI the and mw & and th

should If.r: Iuﬂ on the jig for ._ll_mul two hours
for the solvent 10 do it's job.

Ona word of warning! Don't over
bend at the folds, as the material is very
likely 1o break,

Winding the coil

My lathe has a vanable spaed motar
drive and | can therefore run it very slowly
and in raverse, This is an advant

with ra

bobbin (Photo 9). This makes it far easier
to control the winding becau 5 this

LEFT: The completed bobbin. ABOVE: The jig for the bobbin.

BELOW. Winding the coil. The bobbin is mounted on the fig
and the lathe is being run slowly in reverse

g lrrlldhl
ry, tm n the
| e & Lrun ed cone, v
: tar parts to form the parallel sides
1If bobbin is shown in Drawing 5 &
Photo 8 To make 1 ¢

ar |'F|_||!"r and it
#nd parts and cha
or radius as drawn
[mrl and mimil ifr
) re. Fit all tc

|mr t!t .! the punction of lflu cantre section




much harder to wind in |."h'f'.‘?‘; than a
circular coil. There is nothing to help guide
the wire for a large percentage of the
revoluhon ‘.‘u’ul.lirlu_'; was stow. | found that

for six layaers, but thas

there was just room
made for some ;‘ll“l('lli'l',' in hitting the
bobbin

After winding the codl, some protection
1% requuired to prevent damage dunng
subsequent handiing and when inserting
the babbin into the block halves (Photo

10). For this | used standard electrical

tape. Apply two layers after making-off the
ends of the coll to the input cable
o complete the assembly, the gland and

the

the babbin are now fitted in to |‘;!- 8,
inpur esbils fod through the gland, then tha
two halves bolted together, After tightening

the gland, all 1% ready for testing

Testing

If you have a battery charger equipped
with an ammeter, this will give an
indication of current requiremants, and
therefore power consumgtion, but first
would ba best to check that thera 18 no
earth short and that the coil is not broken
or disconnacted from the input cable

Place the "V’ block on 2 flat sieel
surface, conneact to the bantery charger and
turm on. If all is correct, the battery charger
ghould hum and show a current reading It
should not be possible to pull the block off
of the steel surface.

Photo 11 shows the set-up | used to
finally check the grip exerted by the V'
block. It consists of a 20mm bright steel
round bar, with a spring balance
positioned approcamately 85mm from the
and of tha block. This gives & tearing
ion, as 8 direct pull would be

considerably higher and perhaps not easily
measured. The force required for
separation was 16 Kg., but this value does
s2em 10 -‘Ilt':pvr‘.l".h on 1.11-'_' type of base to

ch the block is anchored

The current measured at the time was
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The coil, wrappe| with pmlect:'ve-‘rape, is
fitted into the recess

The test set-up.

4.5 A, which most modern battery
chargers will hancdle

By using the set-up shown on the bench
drill, more control is available due to the
mechamcal .ﬂivurlfm_.;n, and as there 15 A
pood base to which the magnet can adhera
there is less likelihood of an accident

| hope that this tool will be of help in the
shop. it has been another intéresting ;\-rr-il"q
and | think that vou may also find it s0.

Suppliers

Sinca the original was constructed
arrangements have been made 1o have cast
iron bar of an appropriate section made
available by College Enginearing Supply.

College Engineering Supply, 2 Sandy
Lane, Codsall, Wolverhamptan, WVE 1EJ
Tel Fax. 01902 842284

Suitable wira is available from Magtor
Limited, West End, Westinghouse Road
Tratford Park. Manchester, M17 10U,

Tel. 0161 872 4657. Fax: 0161 872 4659 @
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THE FIRST NAME
IN MACHINE TOOLS

THE LAST WORD
IN RELIABILITY

These are good reasons why REXON are the
largest producer of bench and pillar drills in
the world.

Since its inception many years ago, the name
REXON has long been synonymous with
quality. From drill presses to small milling

machines. REXON's dedication 1o exceptional

quality and service is endent in all the

machine tools we produce and export to

more than 70 countries around the world.

1
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-
-

Write or phone now for our complete catalogue Ref: ME
Name:
Address:

Rexon UK Ltd

1 'l'l!l ﬂlmmn. Barbut Hall Industrial Estate
Mangham Road, Rotherham, S61 4RJ

Tel: 01709 361158 Fax: 01709 821966
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FIG. 1.

(2)  GENERAL ARRANGEMENT

]_ _—PLATE 8

g

f L

. DRIVEN FROM
WIPER MOTOR

1: A general view of the self-act
attachment. Z: The dog clutch can be seen
clearly in this view. The wire to the
forward/reverse switch must be clear of
the rotating parts and securely clipped.

In common with many
milling machine owners,
Stan Wade of Guiseley
found hand feeding the
table a bit of a chore, so
devised a drive employing
a surplus car windscreen
wiper motor. In our next

issue, he will describe an
auto stop system.

A SELF ACT FOR THE

MILLING

MACHINE

©

KEYWAY 1" x 1/8" x 1/4" DEEP

\ 0.37" DIA.
-\ LENGTH TO SUIT MACHINE ol
R e L)
: — T
THIS LENGTH TO BE _|_ 0.74"
ITEM 1 "AS EXPLAINED IN THE i
EXTENSION SHAFT TEXT 0.50" DIA.

Ihuw been using a Sharp vertical miller
for a number of years, and it has geven
every satisfaction, but | have always put
up with the hand feed rather than enjoyed
it. Another of my interests is attending
steam rallies and, browsing round the
stalls, | saw a brand new Delco windscreen
wiper motor, just the thing for a sell act
The price was very reasonable, so it was
promplly purchased, then pul n the “jobs
to do' box and forgottean about
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A vigit about s year later to a fellow club
member's workshop revived memories, as
he had a similar set-up to the one | had
envisaged for my machine. Back home, a
visit 1o my chief suppher (the scrap box)
revealed most of the necessary matenials,
so on with the job, (Editors’ note. If
comamplating undertaking this work and
uging & windscreen wiper motor,
remember thal you will need one where
the output is rotary. not part of an arc ,as

was the case with some of the older
motors which may still be found).

No drowings were made, as | wanted to
use available metal and parts as found as
much as possible, but a sketch was mado
10 obtain some vital measurements, the
main one baing far the leadscrew
axtension (See Fig. 1, the General
Arrangement Drawing),

Drawings have been made since the
modification was made, but sizes are for
the Sharp machine, 30 would have to be
adjusted for other makes, and imported
maching tools,

Leadscrew extension (ltem 1)

As | did not want 1o dismantie the table
muore than necessary, the first part to make
was the leadscrew extenslon, as once this
was fitted, all could be reassembled and
the machine used 10 make other pans,
This extenzion would have to have a
kayway millad in it to sccommodate the
sliding deg clutch, and this had to be done
before any dismantling could take place.

| measured the distance from the free
end of the leadscrew to the end of the
table; to this was added 11/16in. (the
length of the spacers, Item 7) plus 2/8in
(the plate thicknags plus tha baaring flange
and 1/16min, clearance) plus 3/4in, to allow
fitting to the leadscrew. The result of this
fixed the starn of the keyway, which was
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7.00"

1/4" HOLES
TOFIT TABLE —

|
I
i
|
|

2. PLATE B, MATERIAL STEEL

cemhamxeo/ T #!

,P‘ FROM OTHER
' PLATE
TWO OFF 1/8" DIA.
FOR LEVER SUPPORT
3. PLATE C, MATERIAL STEEL

~ 3/8" DIA. \

cut Tin, long by 1/8in. wide by 11&in, deep.

This part was made over-length, as the
finished length could be found later, on
final assembly.

The table was then dismantled and the
leadscrew turmed down ot the end, to fit
the extension. Both were then drilled for a
roll pin.

I 'was now able to screw the leadscrew
into the nut and then to fit the extension,
with the roll pin,

The plates (tems 2 and 3)

These ware mada from two pleces of
salvaged steel plate, These already
Incorporated a number of holes, and |
managed 1o make use of soma of thase,
a0 this fixed some of the measuremaents.
Although | used steel, any other plate of
a similar size would be acceptable. It is
not even necessary for it to be of the
same thickness. Whatever is available
could be adapted.

My plates are n-:q the same size and
shape, gm being 2'72in, wide and the
other 23/4in, Both are 1/din, thick, the
narrow ana (Plate B) being ltem 2.

The fixing hole centres in ltem 2 ware
made the same as those in the leadscrew
suppoert and, as | wanted the top surface to
finish flat, the holes wara raised 1/16in. to
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allow for a cover plate ta be fitted. They
were set back about an inch from the end
of the plate, as this was to be cut off later.
The hola positions ware then transferred
to the end of the table (not forgetting to
allow 1n{ the 1/16in.) and drilled and
tapped '/4 in, BSE A point to watch when
carrying out this operation is to make sure
that the holes in the table do not run into
the tee slots. In my case there was not a
lot of room.

The plate was now screwed to the table,
raaty for marking the position of the
leadscrew extension. This position is the
mast critical in the whaole set-up, and was
done as follows:-

The lsadscrew support was fastened in
place and the table laid on its back on the
surface plate. This, in my case, is the top
of the bench, which is a kitchen worktop.
Being Farmica coverad., it is flatter than
anything else available to me.

The hole position in the leadscrew
support was carefully measured and
transfarred to tha plate, and the centre
marked. The bast way 1o do this, | found,
was by using a scribing block, setting the
pointer first to the top of the hole then
marking the plate, and then doing the
sama with the bottam. By turning the table
a quarter of a turn, on 1o & pair of parallels
under the table frent, | was able to do the
same again, and thus finished up with a

square marked on the plate from which it
was easy to find the centre and make a
centre punch mark.

On ramoving the plats, | was 3bis to
reassemble the table, so enabling me to
use the machine by hand again, as there
was more milling to do before | could
enjoy the benafits of power feed.

I next ciamped both plates together and
drilled a pilot hole through them, The
holes for the leadscrow bushas were bored
using the lathe, and all other
maasuramants were taken from these, The
bushes were a pair | have had for a long
time, just waiting l%r such an oqponun'i'rv.
They were bronze, </4in. dia. x "/2in. bore
x 122in. long, with & flange at one end.

Tha othar plate (Plate C), Item 3, was
now marked with a centre line running
through the bearing hale, parallel to the
top edge.

The next requiremant was a pair of
gearwheels, | used Myford change wheels,
a 20 tooth driving a 45 tooth, as | had these
spare. Tha 45 tooth was the largest that
would go in the room available. The centres
were measured and the distance marked
from the bush centra towards the rear, on
the line on ltem 3, then cantre punched.
This mark was used to mark out the holes
for fixing the windscrean wipaer motor and
was also the centra for the motor shaft,
These holes are, of course, dependent upon
the type of motor to be used.

The Delco mator has threa scraews,
located in a circle round the output shaft,
so tha holes for these were marked on the
plate and drilled to fit the bolts. The shaft
hole was bored out large enough to enable
the 20 tooth gear 1o pass through, thus
anabling the motor to be removed if ever it
becomes necessary.

The “/8in. holes are for holding both
plates together, but with the 2in. x 1in, dia,
spacers (Item 7) in batwaan, 5o the next
job was to transfer the position of these to
fterm 2 and to drill and tap them to take the
bolis. | used some which were “/8in, BSF x
3in. lun?.

Two '/8in. holes were drilled for the
actuating lever plvot support (Item 11),
These can be opened out later to suit the
screws used to fasten the support.

As the plates needed to be of no
particular length, they wore marked out
long enough to allow for the spacers and
then cut with a slitting gaw in tha milling
machire.

Motor shaft extension (Item 4)

As the motor shaft was short and had a
516 UNF thread, an extension had to be
made to fit the /8in. bors of the gear
wheal, This was made as per drawing,
screwed on as tightly as possible, then
both were drilled and reamed to accept 8

/Bin. tapar pin, This was cut off flush at the
small end and 1R§ln. left protruding at the
other, so that it would fit the keyway in the
gear wheal, | tried to get as tight a fit as |
could, so that the gear had to be pressed
on (I also put Loctite on the shaft for luckl).

45 Tooth wheel and driving
assembly (item 5) i

The dog was ngadefmmapiacaof
1122in. dia. steel, 3/8in. thick, The first
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3. The Deico windscreen wiper molor fits neatly on the end of the
unit. The white coiled cable is part of the auto stop system, which will
be described in our next issue.

DRILL THROUGH ©
BOTH 1/8" AND TAPER

REAMER FOR PIN T

TO SUIT
~— DRIVER SHAFT —

T

_ie]
s/a*DIA. | - — - —-—- -
|

l

— —

wall

6. SLIDING DOG, MATERIAL STEEL

| L~ 1/2" BORE

4. DRIVE SHAFT EXTENSION

operation was to face off one side and bore
out YBin, to match the Myford wheel, These
items would be fastened 1ogether later, with
an Oilite bush Tined to both. The other side
was faced off to give a thickness of 12in.

The next operation was to mill out the
glols for the dog, these being 1,2in. wide x 1

f8in, long and °/8in. deep. | found it best
to clamp the disk down an the milling =
table and to take all measurements from i
the centre hole, using a Vidin. slot drill for
the machining.

The gear wheel as supplied has only a
small face machinad in the cantre, the rest
bang as cast, s0 | found it best to mount it in
thie three jaw and to relieve the centre until it
faced up to 1'/2in. dia. to take the dog.

The next operation was to mount both
on a Qilite bush and then drill and tap for
scraws to fasten them together. | used 4 x
4BA countersunk.

12"

—e -

3rav

1724

5. GEAR WHEEL & DRIVING DOG ASSEMBLY, MATERIAL STEEL

45 TOOTH
GEAR

CLUTCH
DOG
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Sliding dog (ltem 6)

Another piece of 11/2in, dia. steal was
chucked in the three jaw, faced off and
bored 1/2in. diameter. The groove was

hen cut with a parting tool, Viin, wide x
{16in, deep, before the piece was parted
off 11/16in. long.

The naxt job was lo re-chuck and lace
the ather end, to finish Tin, overall, then to
cut a recess in the centre lin. dia x =/8in.
deep. The dog teeth now neaded milling,
and | did it as foll i

A short length of '/2in. dia. bar was put
through the hole, then the plece elamped
vartically in the milling vice with the bar
resting on the top of the vice jaws. A 3in.
end mill was lowered until it just touched
the top of the bar, and a cut taken right
seross the and of the metal to the full
diameter of the culler, On turning the
blank over and rasting it on the jaws as
before, it will be seen that the cut portion
holds the plece in a position ready to be
cut in a similar manner, thus completing
the dogs.

All that is left to do is to cut the keyway.
| marked the position and then drilled a
1/8in. hole before filing the slot '/8in. wide
x '/8in. deep, with square cornars, 10 take
the key in the leadscrew axtansion,

Spacers (tems 7 and 8)

Spacers are basically of two types, the
larger of which fit between the two plates.
One of these has a cut-out for the large
gearwheel, which also maintains the gear
in its position on the shaft, The smaller
anes fit on the end of the table and hold
the assembly in the correct position.
Because the table tee slots come right to
the end of the table, a gap has to be left
batwean the table and and tha unit o
aliow toe nuts to be inserted in the slots.

Assembly

Assembly is fairly straightforward, but |
found that thera wara one or Iwo points to
walch. As mentioned above, it was
necessary to ensure that the spacers did
not block the tee slots and that the clutch
dogs went homa in both rotational
positions. If thay do not, then a bit of
caraful fitting will be required,

Actuating lever assembly

When | was sure that all was
operating satisfactorily, | started on the
actuating lever {ltem 9) and ite support.
The latter (Hom 11) was made from a
langth of Tin. bar. a slot being milled in it
for the lever and a cross hole drilled for
the pin. The tap fixing hole was drilled
and tapped with a suitable thread,
leaving the lower hole 1o be marked on
assembly.

The lever that | used was one that |
had in stock, and which only needed
drilling for the bronze peg (Item 10). The
position for this was measured from the
job, its distance from tha pivot hala
being the same at that between the
cantra af the support and the centre of
the leadscrow extension,
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SPACERS, ONE OFF WITH CUTOUT (7a),
ONE OFF WITHOUT (7b) —

/
S CUTOUT TO CLEAR WHEEL |

N [

(r)-}- |1mom {-—-—--

; E— . a8 DA
2~
© |
7. SPACERS, 1/4%
MATERIAL STEEL CLEAR—. | ... s
On assembly, the position
of the lowar support hole can
he ascertained, then marked, "
drilled and tapped to suil, 1.07" bl
8. SPACER, 2 OFF, MATERIAL STEEL

Power supply

For a power supply, | have used a 10
amp bottery charger, which also provides
12 volt power 1o the rest of the workshop
for extension lights, small drills etc,

For power outlets/pick-up, | use 5 amp
three pin plugs and sockets—the old
fashioned type with round pins. With this
mathod, there is no chance of making a
mistake and plugging low voliage
aquipmant into the mains,

Speed control

The speed control that | have used is
one that is described in page 69 of
Elsetric motors in the home workshop, by
Jim Cox, (Published by Nexus Special
Interests, ISBN 1-85486-133.6, Workshop
Practice Series book Na 24) which gives
very satisfactory results. The unit is

mounted in a box, on the wall, out of the
way of stray cultings. The speed can be
controlled with ease. | mounted the
forward/ravarse awiteh on the front panel
of the drive unit, above the actuating
lever. This switch is a two pole, double
throw, cantre off type. as this makes sure
that the drive cannot be reversed without
first being stopped; doing so is not good
for the electronics.

Top panel

This is just @ cover over the top of the
unit, and can be made of whatever is
avallable. It may be fastened on with screws
or spring clips.

The whole job was worthwhile and did
not 1ake long to do, once | got down to it
Milling s now more of a pleasure, I
and a much better finish is obtainable. !!
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DRG, 1. SPEAR POINT DRILL @)

“==% UNIDIRECTIONAL ROTATION

==—> BIDIRECTIONAL ROTATION

DRG. 2.
SPADE DRILL

©

DRG. 3.
GROOVED SPADE DRILL

©

DRILLS AND DRILL

SHARPENING

Much has been written about the various methods of sha

rpening drills. Philip Amos reviews the types

of drill available and some of the possible methods of sharpening. Instead of attempfing to describe
these in detail, he gives us an extensive bibliography for further reference.

Background

This article relates only to metal cutting
drills, and excludes those intended for
masonry or glass and the wide variety
intended only for woodwork

Historical

Almost since time immemorial, drills of
the spearpoint type shown in Drawing 1
have been used 1o make holes in matals
Their action was rubbing, and it was not
an elficient mechanism to achleve the
result requirad, With the industrial
revolution, spade point drills (Drawing
2) avolved, and although these still had a
rubbing action, the holes produced by
each drill were more uniform in size. By
grooving the edges as shown in Drawing
3, the action changed from rubbing to
cutting, with greatly improved efficiency
Howewer, these drills tended 1o wander in
deep holes. Drawing 4 shows the next
development, which was designed to
offset this problem by having a cylindrical
edge section for guidance

Then, in the mid 18th century came the
straight flute cylindrical type to improve
this aspect. Its end was shaped with two
backed off conical surfaces, but it still had
mainly a rubbing action (see Drawing 5).

Finally, the twist drill (Drawing 6 was
developed from the straight flute type.
This had two advantages—firstly the
helical grooves produced positive rake on

dd

*“To Quorn or not to Quorn,
that is the question.”

the cutting edges and secandly, the
halical grooves fed the chips back up the
hole out of the way

Straight flute drills are not shown in
Holtzapplels book of 1846 (Refarance 1),
but the ‘Morse twist drill® is illustrated in
Spon's book of 1885 (Refarence 2).

The geometry of the shaping and
sharpening of twist drills was addressed
in tha seaminal paper by L. A, Van Royen
in Model Enginaar in 1913 (Reference 15).
In hig paper he illustrates a grinding
attachment made by the Washburn shops
of Warcestar Polytechnic in Worcaster,
Mass. USA. (See Drawing 7)

Based on this approach, drill
sharpening attachments {raported in M.E.)
were designed by Polts in the late 1930s
and Duplex (lan Bradley & Dr. Norman
Hallows), first in 1951 and then in 1963/4.
The latter design is still available
{Reference 13)

In more recant times, the Van Royen
approach has been reworked with some
amendment by Frank Fallows, and a
redesign produced in 1991 {(Reference 14)

Four facet grinding, although known
sunce about 1905, has only become
popular since World War Il Both it and six
facet grinding are commonly used for
drills employed in the manufacture of
glactromie pnnted circuit boards.

Toal and cutter grinders such as the
Quorn, the Kennet and the Stent lend
themselves to sharpening dnlls by this
method,

Present day drill types
{some of these are shown in Photo 1)

(i} Spade Drills

These may be forged from a single prece
of steel, but more usually comprise a blade
of tool steel attached to a mild stes! shank,
as shown in Drawing 8. These drills are
used for 1 - Gin, plus diameter holes.

The grooves along the cutting edges can
be readily effected by the use of an end
milling cutter, with the work held at an
appropriate angle. The stiffer the shank the
better, bul its diameter must shill allow chips
to pass by, About </3 of thae drill blade
diameter might be appropriate

Commercial ehapes available {e.g,
Waukeshal are shown in Drawing 9.
They are frequently used in turret/capstan
lathe operations to produce holes larger
than 28 mm, Usually they do not revolve,
and operate horizontally. In special
purposa machines, they are often in
inverted pogitions, 2o that the chipe drop
outl under gravity,

If chip breaking grooves are made in the
cutting faces, they must be at different radii
from the drill axiz on opposite faces,
otharwisa there would be no cutting action
at a particular radius if both grooves wara al
that radius,

Model Engineers’ Workshop
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IMPROVED SPADE DRILL
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DRG. 6.

TWIST DRILL

From bottom to top - Slocombe centre
drill; reduced shank drill: Morse shank drill;
pilot point drill: long series drill; jobber’s
drill; panel crill.

The power required to drive spade
drills into steel is considerable. Worked
examples in Reference 9 show that a
2in, chia. drill requires about 4 kW, As
the power varies with the square of the
drill diameter, a Tin. diameter driil
would need about 1 kW, These power
consumption figures are for making the
full diameter hole in one pass; lower
power requiraments would apply for
progressively opening outl holes.

In 1953, at the Westinghouse
Manufacturing Laboratory in Pittsburgh
USA, | witnassed a demonstration of an
?xpatimenml procedure in which a

{2in. dia. spade bit of conventional
shape, with grooved edges and chip
breaking grooves across the faces, was
rotated at 20000 rpm by a router, and
d!igfan by an air eylinder through a bar
of '/2in. thick copper. This action was
virtually instantaneous and rather like a
punching operation. It left a clean hole
and the bit remained quite cold after
the action.

MAY ‘a8

DRG. 7.
VAN ROYEN DEVICE

(ii} Straight Flute Drills

These continued in use until about
World War |, particularly for driliing brass
and soft metals. In effect, these drills have
zero rake on the cutting edges. but have
relief clearance ground on the end. In soft
materials such as brass, tools with positive
rake tend to dig in, so straight flute drills
have some advantage for use with these
materials. | have a (very) few left over from
my father's tool kit. They do not seem to
appear in any catalogues nowadays (See
Photo 2).

(i) Twist Drills

Originally known as Morse Twist
Drills, as Morse played a large part in
their davelopment, they now represent
the bulk of drills used in enginaering

15




DRG. 8.
SPADE DRILL
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DRG. 9.
COMMERCIAL SPADE DRILLS
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©

warkshops waorld-wide. When first
introducad, they weare made of high
carbon steel, bul are now almost
universally madea of high speed steel
Thay are catalogued in a wide range of

diameters, both metric (from about 0.2 -

20mm) and Imperial (from No.80 -
0.0135 - 0.75in.) with parallel shanks:
and metric (from 2 - 52mm) and
Imparial (from 1/16 -3in.) with Morse
taper shanks,

Parallel shank drills are available In
four lengths - stub, jobbers, long series

46

and extra long series, with jobbers being
the most common; the other types have
a restricted range. Stub drills are
intended for holes 2 to 4 diameters
deep; jobbers 4 to 10; long 5 1o 12 and
extra long up to 30 diametars deep.
Panel drills are double endad stub drills.

Taper shank drills are available in
standard or a mora restricted range of
exira length types.

Twist drilis are manufactured with slow
{22.5 deg.), normal (35 deg. to 40 deg.land
fast (45 deg. to 50 deg.) helix angles, but

4
TANG fli
L. priIFT
QUILL —_
\\"‘ | (]
- » I "
B iR
IL)-::I
DRG. 10. i
DRILL REMOVAL ©

supplies of drlis other than normal helix
are difficult to find

(iv] Reduced Shank Drills

These are similar to parallel shank twist
drills, but have the shank reduced in
diameter below the drill diameter, They
ore sometimes referred 1o as Blacksmith's
Drills. In general, thay are made in three
series, having "/din., %/8in. and '/2in. dia.
ahanks respactively. The two fonmer series
seem to have little fliliw in a home
workshop, but the '2in. series is most
useful. The normal listed range of
diamaters is from 17,32 - Tin, by 1/32in.
steps, and then to 11/4in. by V/18in. steps

| have, howewver, been able to obtain

he intermediate '/64in. steps from
3/64 - 39/64in., which have proved
very handy.

Most pedestal and bench drilling
machines with Morge taper gockets in
the quills are aquipped with transverse
slots to take the drill tangs and to allow
drill removal by maans of a tapered drift
(see Drawing 10). Altarnativaly, or
sometimes as well as, provision Is made
tor a drawbar, to ensure rotention of
Morse taper chuck shanks and the like,
Usually the tailstocks of modern lathes
are nol so squipped, and taper shank

Modal Enginears’ Waorkshop



DRG. 13b
PILOT POINT DRILL

__7 4 FACET GRINDING
e

]
L1}

drills or chucks must rely on friction in
the taper to resist turning under cutting
load. For drills small in diameter relative
to the Morse taper size, problems
saldom arise, but for larger drills it is a
different story. If the drill feeds itself into
the work at a faster rate than the
tailstock/chuck is fed forward, than there
is a net foree tending to pull the shank
out of the socket, and as soon as it is
loosened, the cutting load torque spins
the shank in the socket. This can produce
damage to both the shank and the
sockel; the latter is of the greatar
concern and should be corrected
immediately with a taper reamer, to
provent increasing cumulative damage.
So, while reduced diameter parallel
shank drills can be accommaodated in
the tailstock drill chuck, it may be
batter to make other arrangamants. For
example, they may be held in the
henadstock 3 or 4 jaw chucks in some
cases. Another solution is 1o make a
split sleeve holder to fit the tool post
an the topslide, as shown in Drawing
1. If this is made to accommodate
172in, diameter, then it can be used for
reduced shank drills from 12 - 1in. or
more diameter. Furthermore, it is then
possible 1o operate with power feed,
which produces more uniform holes,

{v) Slocombe Centre Drills

Such drills come in three distinct types,
as shown in Drawing 12; the normal type
a) That which produces a recess 1o guard
the centre hole against damage,
b) That which yislds a curvad profile
centre hole,
¢} The latter aids precision in light work,
but is not often used.
The normal type comes in aight standard

sizes, with body
diameters ‘B’ @
gmgmg from 1/8 -

4in.,_and pilot drill diameters 'P*
from /64 - 9/16in. The protected
type body diameters range from 5 -
19mim, with pilot drill diamaters 2 -
B6.35mm,

DRG. 13a
CORE DRILL

[ ———

{vil Core Drills

With either three or four flutes, these
are used to enlarge existing holes, ba they
previoustly drilied, flame cut or just cored
holes in a casting. The existing hole
diameter must exceed the web diameter of
the cora drill, as it has no chisel point and
cannot cut its way into a solid workpiece.
These drills have I'uqorse aper shanks and
range in size from /4 -12in. in V/32in,
steps (see Drawing 13a).

{vii) Pilot Point Drills

These are a relatively recent
introduction and are probably intended
more for DIY applications. The and has a
shon reduced diameter pilot, sharpened
four facet, and the main drill is sharpenad
“sort of four facet’ (see Drawing 13b).

{viii} Conecut Drills

As shown in Drawing 14, thasa ara of
two flute design (see also Photo 3). They
are used to open out or elongate holes in
thin materials - steel up to 2.5mm and
softer materials up to Smm thick. They
have their end formed like a normal drill,
s0 they are able to drill directly into solid
material if required. Thare aro varnous
Si2es 10 cover a range from 3 - 52mm
diamater. | have two which cover 3 - 14mm
and 8 - 30mm respectively, They are of
moderate cost.

Tha hole sides are
slightly tapered. The
DRG. 11. * DIMENSIONS SELECTED 50 THAT use of a steel washer
DRILL HOLDER DRILL AXIS HEIGHT EQUALS with desired hole
LATHE SPINDLE AXIS HEIGHT diametar placad aver
1.6 the drill gives a quick

Indication of when the

7L

25.4 f_..

drill has reached the
desired size in the work.

(ix) Step Drills

These ara made with

= WIDTH OF 4 wWAY
TOOLPOST

MATERIAL MILD STEEL
SCALE FULL SIZE

two, three or four
flutes, and are as
shown in Drawing 15,
They are imtended 1o
open out holes in fixed
diameter steps

(typically 4 to 11mm)|
They are suitable for

MAY "98

material up to about
Imm thickness (hut
some go to 5mm,
and othéers 1o 10mm)
and they are
available variously
with parallel or
Muorse taper shanks,

They come in metric
or Imparial forms -
tig 5.5 - 35.5mm,

/& - 11!2m 355.
59.5mm, 172 -
2112in,; 80 - 100mm,
24 - &in. They are

expensive.

DRG. 15,
Geometry sreprepomy  ©
(i) Spade Drills

This information has been mainly gleaned
fram References b, 6, 8, 9 and 24. Refarring
back 10 Drawing 8, it will be seen that lhe
blade is essentially a flat piece of plate, with
its point angle 120 deg. to 140 deg. The lips
are flat at a clearance angle of 8 deq. The
blade thickness T is about 0.2 times the drill
diameter ‘DY, For home workshop use, the
maximum probabla D would be B0mm and
the minimum 25mm, so the blade thickness
would range from 5 - 10mm, The outer
diameter D is circular with a land of about
0.25T in width and a following clearance of 7
deg. to 10 deg. The chip breaking grooves
are detailed. The lip grooves could be filed,
but are better made by end milling.

The holder is probably suitable for
general use, but dimension "DI” could be
increasad if deeper holes weare envisaged.

(i} Straight Flute Drills,
(ii¥) Twist Drills and
{iv) Reduced Shank Drills

The cutting ends of 1hese Llypes can be
shapad (sharpaned) in a numbar of ways
as shown in Drawing 16 (see also
Reference 27)-
al Conventional peint -
conical shape.
b) Spiral {Halical?) point,
c) Four facet point. (Six facet point similar),
d) Split (Crankshaft) paint.
e) S-form chisel point.

relieved
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f} Modified conventional point (Bradley); applied to sizes smaller than this
may also be considered as a form of web (see References 4, 5 and 7). :
thinning (this will be dealt with later in the To address the tendency of twist
article). Its production and action are drills to dig in when used on soft” I
described in detail in Reference 4. materials such as brass, narrow flats
Types (b) and (e) require special can be stoned on the cutting edges,
machinery to produce. thus yielding zero rake (see .\> i
The nominal diameter of a twist drill is Drawing 19). >\
the diameter of the lands; there is a small e A i \ 64°
clearance to the actual drill body; Also, (v) Slocombe Centre Drills A. LENGTHS
there is ground a slight taper from point to The geometry of the Slocombe drill is DRG. 17. ANGLES
ﬁz?;:' to prevent a worn drill binding in shown in Drawing 12. UNEQUAL CUTTING ANGLES ©
It is important that the lengths of the (vi) Core Drills
two cutting edges of the drill are identical, The end view of a core drill shown in
and likewise the edges must be at the Drawing 13a shows the differences
same angle to the drill axis (see Drawing between this type and a twist drill. (vii) Pilot Point Drills
17)—otherwise the drill Refer again to Drawing 13b.
will cut oversize.
The web of a normal @ DRG. 16. VARIOUS DRILL POINTS (viii) Conecut Drills
twist drill increases in 1 Refer again to Drawing 14.
thickness from point to
shank. Thus, as the (ix) Step Drills
point is progressively Refer again to Drawing 15.
sharpened, the web :
width at the point | | .
becomes greater, Commercial Drill Grinding
leading to problems of A. CONVENTIONAL B. SPIRAL (HELICAL?) Attachments

wandering at the start
and greater power
requirements during
drilling. To overcome
these problems, the
web can be thinned by

The style of drill sharpening

10° NOTCH attachment for use with bench grinding
wheels of 150 to 200mm diameter,
shown in Photo 4 was popularised by
General Hardware Manufacturing Co.

RELIEF ANGLE
PRIMARY
4-8 T SECONDARY -

o 2?0

grinding, as shown in 80- 40 of New York. It has been widely copied
Drawing 18, which by Far Eastern manufacturers; mine
displays various comes from Japan and currently is
methods. The adverse priced at SA 23.

effects are not very Its advertised attributes are
noticeable for drills C. 4 FACET D. SPLIT to sharpen drills from 3 -

below about 10mm 19mm diameter. It has three

diameter, so this web adjustments. Drill point

thinning is not usually included angle can be set for

I | 82 deg., 98 deg., 118
g deg., 136 deg. and 176

deg. It has a lip stop
which can be moved
vertically to best suit
different drill diameters,
and it has a feed screw and
locking nut to advance the drill
for grinding. It is claimed to
produce a clearance angle of 8 - 14
deg. depending on drill diameter.

In contra-distinction to the Van
Royen / Potts / Duplex / Fallows
approach, the attachment swinging
axis is vertical to the mounting
base, rather than inclined at 13
deg. towards the grinding wheel.
The drill axis is a fixed distance of
3mm behind the rotation axis.

If one follows the operating

E. S-FORM CHISEL F. MODIFIED CONVENTIONAL

DRG. 18.
WEB THINNING

A. USUAL METHOD B. UNDERCUT C. SPLIT POINT OR
CRANKSHAFT
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DRG. 19a.
SMALL DRILL SHARPENING JIG

Portable drill attachment - some internal
projection are just visible.

hment fitted to portable drill.

MAY '98

instructions, this attachment will allow
satisfactory sharpening of drills within
its diameter range.

Portable drill attachment

A number of firms market a device
which fits on to the end of a portable drill,
and which allows sharpening of a range of
smaller twist drills. Mine is of Bosch
manufacture, and is shown in Photos 5
& 6. The current price is about $A 70. It
covers a range from 3.6 - 10mm in 16
steps.

Projections inside the guide holes

correctly orient the drill in relation to the
internal cone grinding wheel, as shown
in Drawing 20 and Photo 7.
This device is most useful
on site, where no other
sharpening equipment
is usually available.

DRG. 20.
PORTABLE DRILL
ATTACHMENT

ha

S GRINDING

WHEEL ©

With practice and care, acceptable results
can be obtained, but the device should not
be expected to produce precision results.
Similar devices are marketed with self-
contained motors.

Specialised toolroom drill
sharpening machines

Although a variety of these are on offer,
their pricing —$A 300 and upwards—
means that it is difficult to justify their
acquisition for a home workshop. Three
examples are:-

a) Davex Drill Doctor

3/32 - 3/4in., 1 HP motor, with Alox, Green
Carbide and Diamond wheels. For use
with carbide, HSS, standard, masonry,
split point, cobalt and parabalic (7) twist
drills. $A 282 (1997)

b) Brierley ZB 50 Twist Drill Grinder

3 - 51mm, any drill geometry —Spiral
point, Four facet, S-point, Split point. SA
3000+ (1983).

c) Mello Spiramex ABH - 85 Drill Grinder
2.5 - 32mm. $A 4800 (1983).
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Grinding wheel for portable
attachment.

Devices for sharpening small drills
(say less than 2mm)

These usually comprise methods of
holding the drills in correct orientation
while they are moved past
oilstone/abrasive paper or cloth/dlamond
laps (sec Drawing 19a)

Drill Sharpening Methods
@) Offhand

This means the conical backing off an a
grinding wheel by free hand operation
This requires the development of
considerable skill if accurate work is to be
achioved. It was a fairly common trade skill
up until about Waorld War Il, but for most
of this century, home workshop people
have tended to use mechanical aids to get
satisfactory results, rather than using the
offhand method, References 7 and 23
contain helpful advice on offhand grinding
ta sharpan twist drills,

b) Van Royen/Potts/Duplex/ Fallows
type attachments

These devices produce excellent,
repeatable results and are well worth the
effor neadad for thair manufactura,
Possibly, the Fallows desian would be the
best choice nowadays.

Refarence 16 relates how such an
attachment can be mountad on tha Quaorn,

¢) General Hardware Type attachment
{and clones)

Thae results from these ara quite
adequate and their low cost makes them
an attractive approach to the diill
gharpening problem, Referance 21
describes homa made attachmants, having
a capacity range from 0.3 < 10mm dia.
drilts, and which may be extended 1o
larger diameters_

o} Small drill sharpening

Over the years, a number of simple
devices have been described, mostly
allawing the drll to be held in correct
orfentation to permit it to be sharpened by
moving it over a sheet of abrasive paper or
cloth. Some use allstones or diamond
pads instead. Those described by Lautard

(References 10, 11 and 12), Brawn
(References 17 and 18) and Unwin
{Reference 22} all seem suitable, with
varying degrees of cost and difficulty to
manufacture. It will be an individual’s
decision which type to select,

e) Quorn

This very useful machine can readily
praduce four facet (or six facet) points on
drills. Professor Chaddock gives instructions
on pages 110 - 115 of Reference 3. Pater
Fayle comes up with a shorter procedure on
page 282 of Reference 20. Pilot point types
could probably be dealt with similarly in this
way. A stand-alone four facet grinding jig is
described in Refarence 19,

Protessor Chaddock also deseribas the
reconditioning of centre drills on pages 116
118 of Reference 3.

| do not possess any core dnlls, but it
would sesm that they could be sharpened in
a similar fashion to that adopted for the end
facets of end milling cutters, as detailed in
Reference 25,

Spada dnll sharpeming would be rather
like grinding lathe tools, and readily effected
on the Quorn,

Conecut and stepped drills would b
sharpenad by grinding the near-radial
surfaces in the flutes in much the same way
a& described for sharpening taps in
Reference 26.

f) Portable drill attachment

With care and practice, this device will
adequately sharpen twist drills within its size
ranga. While it is useful on site, it cannot be
considered as satisfactory as (o) above

Conclusion

From all of the above, some conclusions
can be drawn:-

I} Almost all commercially available
drills are sharpenad 10 a conventional
point, To reshape one’s collection to four
facet would be an immense task, and the
resulis may not be worth the effort. Hence,
resharpening using a convantional
grinding attachment of the Van
Royen/PotisDuplexFallows pattern or the
readily available commaercial General
Hardware pattern seems 1o be the sensible
way to go for straight flute, twist and
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p.14,

23, Drills & Drilling - R. J. Loader.
M.EW. lssus 11 JunJJdul. 1992, p.14.
24, Drills From Flat Stock - P. Jones,
M.E.W. Issue 12 AugJ/Sep. 1992, p.70.
25, Sharpening End Milling Cutters - P
Amos, M.EW. lssue 44 AugJ/Sep. 1897,
p.42.

26. Sharpening Taps With The Quom -
P. Amos. MEW. Issue 46 Nav. 1997,
p.57.

27, Effective Twist Drill Grinding - K.
Jones - Machining & Production
Engineering (UK} Jan 1983.

reduced shank drille from about 1Bin. or
3mm upwards,

il) Drills smaller than this would seem to
be best dealt with by uging one of the home-
made devices such as described by
LautardBrowrnvUnwin.

iii) The Quorn can be used effectively 1o
grind four fecet or six facet points, to daal
with Siocombe cantre drifls, to sharpen core
drilks, spade drills, Conecut drills, stepped
drills and pilot point types.

v) Specialised drill sharpening machines
are probably too expensive and bulky I
to justify for home workshops. I‘J
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The blade is resting on the stop. the damper
is fully retracted. Note the repositioned spring
handle bracket.

19——gi{] fane sicar
(B BANDSAW
— CUTTER FRAME
SPRING
o
; -
|
(1),
|II9.| e
=7 BANDSAW
s
|]ﬂ TABLE
SPLITPIN— "7 | L
12 kD -'_"1‘_"’
FIG. 1. 2
GENERAL ARRANGEMENT ©

ow have put a 3in. dia. bar in your
YTui'.'lmnl.‘.:-iL' Universal Band Saw,

started @ running—and walked away
Lo carry oul some more interesting task
VWhat happens if the blade breaks with the
heawy cutting frame at this height?
Whatever the damage to the machine you
can be sure you'd hear the crash,!

These Y/2in. blades can break, so |
stand by with a hand ready to catch the
frame wntil the cut is almost complete
Ergo, potental disaster averted—and
much time spent, less than praductively.

All industrial hacksaws and bandsaws
have a damper 1o control the fall of the
cutting frame. Thus, if the blade breaks,
the assembly is lowered—at a controlled
rate—on 1o the stop

My first thought was to fit a gas strut
(as used on hatchback rear doors), but |
could not find one short enough-—and, in
any cass, the price was ridiculous,

Answer—brew your own,

Figure 1 shows the layout of the
simple unit which is permanently
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a.00"

0.875" DIA.

~ -~ SCREW CUT
7 0.790" x 32TPI
e (TO FIT ITEM B)

band saw does not allow one to

concenirate on another job. Shelley Curtis | (5  /
modified his machine by adding a
damper strut and can recommend it for
the added peace of mind it brings.

attached to the band saw table, but can
be slipped off it top pivot (the ona
attachad 10 a bracket on the cutting
framel, so that the saw can be operated in
the vertical position. Figure 2 provides
deatails of the piston assembly, so
arranged to allow the cutter frame to be
lifted without difficulty. but 1o provide a
damping action on the descent

Item 1 - Barrel

This is drawn brass tube, 7/8in. OD,

4in, ID, Bin. long. To hold this in the
chuck accurately, make a bush from any
bar end of about 1.125in. diameter. Dl
and bore out using the brass tube as a
gauge. Mark so that it can be replaced in
the chuck in the same position, remove
and slit lengthways. Slip it over the tube
and replace in the chuck. Face off the and,

Antficipating the crash resulting from the
failure of the blade of an unattended

6BA SCREW
FIG. 2. PISTON ASSEMBLY DETAIL @

revarse it in the bush, face off and screw
cut internally 32 TP, as per drawing. (You
may prefer to make ltem 8 first and use it
as a thread gauge). Unless you have a
large lathe, you will need 1o use a fixed
steady for these operations,

Item 2 - Piston rod

A straghtforward job, bul ensure that

you have an accurate shouldar on the
3/16in, BSF end

Item 3 - Piston

Face off and rough t\im 1o about 0.1in,
pvier size. Drill and tap #/168in. BSF x
3/8in deep. Part off 10 dimension plus
allowance for [acm(_: o, Reverse in
chuck, face off, mark the positions of the

1



3/16" BSF 1/4" BSF
et SO S 8.31" |
= Y st o [
: 61 a
: — - |
0.19" 0.25" DIA. 0.25"
ITEM 2, PISTON ROD, MATERIAL BMS, 1 OFF @

four 2,.00mm holes at 0.550in. PCD, then
drill themn, using your preferred method.

Next—as in ltem 1 (unless your 3-jaw
15 really accurate) make a bush drilled
and reamed 1/4in. Incidentally, if you
find that internal stressas of drawn bar
cause these bushes to close after
slittimg, just heat to cherry red and allow
1o cool,

Screw the piston blank firmly on to the
piston rod, slip on the bush and place in
the ¢chuck. Ctsrl'ln-". |iri||_ usIng a {151

Support with a revolving centre and
finish turn to 0.748in. Using a screw
cutting tool—angle not critical—cut the

Cuttihg oil

retaining
grooves In
the piston.

ol retaiming grooves to a depth of
0.020in. Finally, drill and tap the piston
and GBA

Item 4 - Non-return valve

The material for this must be oil
resistant —usa nitrile rubbar

The most efficient way of making
thig is 10 use the Washer & Goaskel
Cutter, described in our sister
magazine, Model Enginear in August
1995 (You haven't made one?
Then you'll have to use scissors!)

Damper disconnected. with cutter frame
vertical. The repositioned spring handle
bracket and spacers can be seen in this view.

Items 5 & 6 - Spacer and washer

Simple wirning jobs, so no special
Instructions requirec

Item 7 - End stop

Again, a straightforward turning

exercise, Start by facing off //8in. dia.

;_-‘,“ ass bar and drilling snd tapping tha

{16in. BSF hole—while there's plenty to

hold i the chuck. Cut off to length—plus a
few thou, Chuck carefully, face off, wrn
down to 0.748in. for '/din_, ansuring sn
accurate shoulder, and bore out the recess,

Item 8 - Piston rod guide

Chuck a prece of !/Bin. brass bar, Turn
down to 0.790in. for V/4in. Delll and ream
114in. 10 a depth of about 3/4in, Cut a run-
out groove 1.'“3ill. wide x 0.020in. desp
and screw cut 32 TPL

Part off to dimension and mill spanner
fiats as per drawing

Item 9 - Lower pivot pin lug

Turn down 1/2in. BMS to 5/16in. dia. for
114in. Thread °16in. BSF and part off at
Tin. Make a fixture from 1'/2in. of %/din
square BODMS (or similar from the scrap
box). Square up one end and dnill and tap
2116in, BSF.

Scraw the pan-finished componeant in
firmly and mount vertically in the milling
vice. Mill away the surplus to provide lug.
Next, place horizontally i the vice and drill
the 9.00mm hole

Model Engineers’ Workshop



1 ,— 3/16" BSF x 3/8" DP. 4 HOLES 2.00mm
_— ON 0.55" PCD
* . e
6BA <
x 3/16" DP 2
S
-
P
1y S
= '
l
LY
\ 4 OIL GROOVES x 0,020" DP.
(USE SCREW CUTTING TOOL)
ITEM 3, PISTON, MATERIAL BMS, 1 OFF
3/16" DIA. 2.80mm
| |
| - - - - B ~ Y ane oia.
x| I, 4
' Q| | | ‘
z |
@ S —-J |- 0.045"
| S|
e 2] 3 ITEM S, SPACER,
MATERIAL BMS, 1 OFF
1.00mm
ITEM 4, NON RETURN VALVE, 2.80mm

MATERIAL OIL RESISTANT RUBBER (NITRILE),

1 OFF 4
: O T | 5/16" DIA. B
~ "
i

! |=— 0.040 .
' "
\ Ogrr-hix ITEM 6, WASHER, — Milling the lower pivot pin lug. The
\ RECESS 7/16" pDta. | WATERIAL BMS, 1 OFF (&) holding fixture makes it possible to grip
6/16" BSF | x 1/8" DP, — the component in the vice.
x5/16"DP. |
N \ ."'I'.
-
“— 0.748" DIA.
|-t 0.25"
Y The

ITEM 7, END STOP, <
MATERIAL BRASS, 1 OFF ©

REAM 1/4" DIA.

0.750" A/F

ITEM 8, PISTON ROD GUIDE,
MATERIAL BRASS, 1 OFF
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ITEM 9, LOWER PIVOT PIN LUG,
MATERIAL BMS, 1 OFF

0.5" DIA.

5/16" BSF
0.63"

_E ;

1/8" x 45
-2

= 8.00mm DIA.

Omm DIA.

ITEM 11, BUSH,
MATERIAL RUBBER, 1 OFF

©

1.256"

1/4" DIA.
‘ |
. e e
]

=

r

1.580mm DIA. T

0.25" DIA.
052" AF
0.62" DIA. |

0.06"

0.5" DIA.

0.09" » - = L_ 0.16" ITEM 10, LOWER PIVOT PIN,
ITEM 12, WASHER, 0.93% —o| |a— 3 MATERIAL BMS, 1 OFF
MATERIAL BMS, 1 OFF © ©
tem 10 - Lower pivot pin
[ o0.87" ol
Turn down %/8in. BMS and thread L 1/8" x 45°
5/16in. BSF for V/din, Part off to length, o
Face off a ghont piece of ¥/8in. BMS and 5 i
drill and tap 9/16in. BSF x 1/2in. deep. o
Screw the component into this fixture and 22t Pt 1 e o E = 0.37" DIA,
turn the remaining diameters. prern ITEM 13,
Use the fixture you made for ltem 8 1o y— PISTON ROD LINK,
hold this component for drilling the =~ {J4" BSF ! \\_ MATERIAL BMS,
1.50mm hole and milling the spanner flats. x5/16" DP. 0.25" —[—t—v 6.50mm DIA. 1 OFF

Item 11 - Bush

Rubber tube to dimension shown.

item 12 - Washer
Make as per drawing.

[tem 13 - Piston rod link

Made from 3/8in. BMS. Start with the
1/4in. BSF hole. Part off to length, reverse
in chuck and machine the 45deg. bevel.
Mill to the form shown and drill the
5.50mm hole.

Item 14 - Upper pivot pin
Start with the %/16in. BSF thread. Pan

off to length and, using the fixture you
have made for ltem 9. turn the remaining

b4

.25
|
|
|

o
=
1
|
0.25

diameter. Place component in the milling
fixture and produce the spanner flats,

Item 14 - Upper pivot pin bracket

Take a piece of 1in. x 5/8in. BOMS
and mill all surfaces to produce a
decent finish and the dimensions
shown,

Start h!l milling the 45deg. angle. To
mark the %/16in, hole positions, bisect
this diagonal and at 90 deg., scribe a
line to front edge. Extend that
dimeansion across the front face to
provide the centre line for the holes.

Mowunt the waorkpiece in the vice at
45 deg. with the diagonal face set on
parallels. Using an edge finder, position
the spindle 0.196in. from the edge and
zaro the cross slide dial. Maove the table
to cantre the spindle over the scribed
line and set the table stop. Using a
/16in. slat drill, mill sut until a flat
seating appears, suitable for the 9/16in.
cap screws, Note the quill downfead
dial reading, then raise spindle, move
the cross-slide 0.583in. and repeat the
gperalion. Replace slot drill with a
116in. drill and drill through.
Reposition the spindle over the first
hole and drill through. (For a quick

Model Engineers’ Workshop



change from milling to drilling which

accurs very frequently m our hobby— 1

have a Jacobs chuck mounted on &

5/8in. dismeter shank, scrowed 20 TPI

It’s less hassie than changing chucks)
Drill and tap tha 2/16in. BSF holo.

Preparing the band saw

These machinas may vary in some
details, but reference to the photographs
will show what ie required,

1. Make two 1in. spacers, drilled 5/18in.
10 reposition the spring tensioning handle
brackats, and re-site the one at the handle
end 1o Tin, from the edge of the main
casting ,

2. Drill and wap 5u16in. BSF 23/4in. from
tha and of the main casting and ‘F‘.‘Jjun
above the lower adge, File to produce o
vertical seating for ltem 10,

3. Diill and tap two 3/16in, BSF holes on
tha top adge of the cutting frame so0 that
the damper, whan fitted, will be vertical
when the blade is on its stop.

Assembly and fittin
(See Figures 1 and

Solder em 7 (End Stop) into ltem 1
(Barrel). Soft solder is all that is reaquired
Screw in ltem 9 firmiy = with some PTFE
tape to ensure an airtight joint.

Assemble the non-return valve on the
piston (see Piston assembly datall
drawing, Fig. 2). Tighten the 6BA screw
and check that the rubber non-retum
valve is free to revolve, i.e. not clamped
or distortad

Shide a short spring onto the piston
rod (This acts as a shock absorber whan
raising the blade to the full extansion of
the damper unit). Slide on the piston
rod guide {Item B). Screw on ltem 13
{Piston rod link). Smear the piston with
light oil and insert into tha barral. Squirt
in a few drops of oil and screw in the
guicde (tem B)

Fit kem 15 {Upper Bracket) with two
3/16in. BSF sockel cap screws and fit the
Upper Pivot Pin (item 14)

Fit the Lower Pivot Pin (ltem 10),
Insert the rubber bush {ltem 11) inte am
9 and push on to ltem 10. This needs to
be a firm fit, as it holds the unit
vartically, bul must be Hlexible enough to
allow the unit to be slid off the upper
pivot, thus enabling the cutting framea to
be raised to the upright position |f
required. Fit washer (Item 12) and secure
with a 1/1Gin. split pin,

Reassemble the spring tensioning
handle brackets with the 1in. spacers and
longer bolts

| have kept this simple, by relying on
the bleed of air past the piston to regulate
the cutting frame’s rate of descamt in tha
aven! of blade breakage, The non-return
valve allows for unimpeded movemant
when raising the blade.

Use thin oil - 1SO 32 or 38 hydraulic ol
Too thick an oil will prevent air bleeding
past the piston, On the other hand, if you
have made the piston with teo much
clearance, a heavier grade of oil may cure
the problem,

All that remains is to put in that 3in.
bar, start the saw-—and go and a
make yoursell a nice cup of tea.!
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Milling out the cap screw seatings on the upper bracket.

0.437"
-

0.196"

= 131"
|- D.Sq" -
5/16" BSF
[——xl
ff b %
TSN A ,!
I. . e — i
| 20"
e N 0,13
_9.25:
—e! fe—o0.13
- 0.25" DIA.
B ] t §
e S e i A
— 2 1 .
— e
ITEM 14, UPPER PIVOT PIN,
MATERIAL BMS, 1 OFF
L0075 _ . (.80
| ‘ 1/8" x 45 — 5{16" BSF

o i - X080 DR,
' |
|
|

) 2.31"
—_— .".-‘I
Skl ol 45 i
B @
N v Na 1
| lo.583" =

e \_ 2 HOLES 3/16" DIA.
0w ‘— C/BORE 5/16" DIA.

; ITEM 15, UPPER PIVOT PIN BRACKET,
MATERIAL BDMS, 1 OFF
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Please note that unless otherwise stated, Trade Counter items have not necessarily been tested. We
give news of products and services which have been brought to our attention and which we
consider may be of interest to our readers

New Multi Vice from Minicraft

This small swivelling vice features a ball joint design which allows the jaw section to be rotated through
360 deg. and locked at any angle.

Of aluminium die cast construction, the MB7 16 vice has 74mm jaws, which will open to allow a
workpiece of 80mm to be held. Thess jaws are grooved 1o assist in the holding of pipe and dowelling,
either vertically or horizontally, With the detachable soft jaws fitted, the capacity is reduced to S4mm.

The vice is fixed to the work bench with a screwed basa clamp, and may be used as a holder for
Minicraft drills when grinding, sanding or driving the MB720 Flexi Drive.

The RRP for this unit is £24,99

For fres catalogus and list of stockists, call Minicraft on 07000 646427238

Alexander Machinery spares  expressed. Comsat RS also toll us
thiat thay have a limited range of y
Some while ago, one of our spares for the Alexander
readers based in Cornwall put an Pantograph.
antry in Link Up seeking spares for Cotlets for the Master Toolmaker can be
his Alexander Master Toolmaker supplied by Deckel Grinders Lud of St. Helens,
milling machine. He now tells us Comaat ARSI, PG Technology, Mill
that his search hag bean partially Green Road, Mitcham Junction, Surrey
successful and that Comsat RS, PG CR4 4TX Tel. 0181 648 9461 (Contact
Technology are willing 10 Mr. M. Parodi)
manufacture srmall batches of such Deckel Grinders Ltd., The Bam,
items as the table feed change Pasture Lane Business Centre,
gears if sulficient interest is Rainford, St. Helens WA11 8PU
Kity 417 Fretsaw Loctite Super Glue Brushable
The Stayer Fower Tools Group Loctite have recently intraduced a much more conveniant means
has added to its range of smaller of applying their cyanoacrylate Super Glue by packing it in a
machines by introducing the container which incorporates a brush spplicator.
Kity 417 Fretsaw. A two-speed Tha anti-splll boftle contains 5y of the glue, but is filled only to
unit featuring a 100W motor, the the 50% mark to enhance safety in use, A brush is attached inside
siw is suitable for use on tha cap, making application a much more cartain process.
metals, wood and plastics. Maximum culting height is 50mm The new pack is available from all major retailers at £3.19.
and capacities are:- ferrous metals 4 to Gmm, aluminium alloys Loctite products are distributed by Henkeal Homa
10mm, softwood B0mm and plastics 20mm. Improvement & Adhesive Products, Winsford, Cheshire
Throat size is 375mm and the table dimensions are 355mm x CW7 30QY. For technical and practical advice, contact the
180mm. The table can be tilted 10 45 deg. Technical Service Department Tel. 01606 593933
Blades of 8 maximum length of 130mm can be
accommaodated, and the machine incorporates a unique non s
slip mathod of blade f -
tightaning using & ‘clock !
screw’ system, A dust E@@'T ’ T'E
extraction facility is fined. SUPER GLUE
The new Kiy 417
Fretsaw is available from
all appointed Kity stockists
at £256 RRF, including VAT.
Stayer Power Tools
Ltdh., Unit 9, Guildford
Industrial Estate,
Deaconfield, Guildford,
Surrey GUZ 5YT Tel.
01483 454502 Fax.
01483 454415
|
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IMPROVING THE
PRECISION OF A
LL/D

FIG. 1. NOTE: 5.3 & 6.7¢ TO BE ENLARGED
RACK DETAILS BY DRILLING "IN SITU' ON THE COLUMN
SEE TEXT
DRILL 6.7, C/BORE
28 < 14 (SEE DETAIL)
N 4 N : R — 230 - re
18 . ) | —30
839 \J -m-
‘.

-' fu i i \

.' i I I ,'. %
nf»ul.lw ',p_.@—,,_:_--.
/ ul;lul :I J'II |Il'| ] i 4

L CONGAVITY

AL SIZES IN MM
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FIG. 2.
RACK FIXING SCREWS

1/4" BSW BOLT
2 OFF

5/16" BSW ALLEN SCREW
1 OFF

NOTE! THE 4.dmm HEAD HEIGHT GIVEN
PERMITS AN ACCEPTABLE DEPTH FOR THE
ALLEN KEY, THE CORRESPONDING C/BORE
IN THE RACK IS ONLY 4mm,

[ or many years, we have been uging a

p Taiwanese mill/drill, the type of unit
which is very popular among model

engineers-not too bad on the

whole, but yet subject to the

saying “You get what you

pay far”,

One of the biggest
drawbacks, and not
only for us if we are
to believe what we
read, is the
impossibility of
maintaining the
satting when moving
the head up and
down. We have
managed, more or less
up until now, but a little
while ago, crisis point was
reached,

We needed to enlarge the bore of a
large handwheel and it couldn’t be handled
in the lathe. The bottam of the hole was
blind, and we needed to drill it aut with
drilis of various diameters and lengths and
then use the boring head. These and the
centring tool all seemed 1o need quite
different chucking systems and, of course,
continuous re-setting of the head positions,

MAY "898

Many
users of mill/drills
complain that the
setting of the head location
is lost if it has to be raised or
lowered in the middle of a
job. Yves Rayssiguier of
Brest, France, decided
that the problem had
to be fixed.

To crown it all, we discovarad that the
specially long draw bar needed for the

boring head would not clear the

ceiling of the workshop when
the head of the machine
was sét at the position
required for the Mlnal
b()flth Ulmmlmrl-har:k
to square one!
Adding all this re
setuing time to the
time needed to
carract the
ingvitable errors,
plus “patati and
patata” (this and
that), you will
undarstand that many
hours were lost before
we actually got round to
the main job of opening out
the bore, which was actually
completed in ten minutes,

ENOUGH! A decision was made. If in
should not be possible 10 modify the
machine 1o incorporate a maang of
precisaly nmin'lu:nnng the centre setting,
then it would be discarded and wa
would have to acquire one equipped
with an accurate elevating knee or head

This popular mill drill was modified to
incorporate a means of precisely locating the
head. It is shown here in the modified
condition. Note, on the left, the large hand
wheel which started things.



ABOVE: The rack, modified as shown in Figure 1,

BELOW. The rack is now set up for machining the front face. Note the feeler gauge used

to determine the distortion existing.

To begin with, the challenge looked
immense, underlined by the fact thar,
despite many complaints about this
problem in the past, 1o our knowledge,. no
one had set about producing a remedy.
However, wasn't it a famous Prime Minister
who said “Difficulties always appear
smaller when studied more closely”?

One of the things which makes a
machine with accurate elevating knees
or heads so expensive to buy or difficult
1o make is that they have two functions
1o deal with - hifting a heavy component
and simultanesously achieving a precise
vertical micro-feed. With our machine,
these functions would be separsted. The
pracise verlical adjustment would be
provided by the set of the quill and the
worm micro-feed, while the bulk of the
elevating movement would be by the
head rack and pinton gear. Never mind
the head waobble while it is being lifted
as lang as, at the end, when it is
tightened up, it comes back to the same
vertical plane as it was in at the start. It
is sufficient to have a true vertical
surface near the front side of the rack, on
which the corresponding front face of
the head keyway will bear, As it
happans, the surface finish of the latter
item Is not terribly iImportant because it
will afways bear along its entire length.

A couple of days of deep thinking on
the theoretical approach persuaded us
that this solution was quite feasible, so
much so that we could define the
conditions to be obsarved right at the
start

It would be possible to return the
machine to the original condition at any
ma

The machine head would not nesd to

oa

be removed {interesting, no?),

The machine would ramain in a usable
condition at all times, essential in arder to
ba able to modify the rack to the new
configuration

Now, it was time to have a go.

Figure 1 shows the new state of the
rack after machining, Dimensions (in mm)
should ba raad in relationship with a head
haight of 215 and a column length of 565
This will allow a comparison with the
different dimansions which may be
encountared on othar machines,

The use of three Whitworth bolts is dua

to the fact that this form of thread remains
unsurpassed for screwing safely Into east
iran, the material from which our calumn
is made (See Fig. 2),

Now, the first act of faith. This was to
saw through the rack, just at the
baginning of the first tooth down. A wise
precaution was to put @ Tmm shim
undarneath the rack, so as nol to damage
the column, and the end was firmly
secured with a G-clamp while the
oparation was being carried out. After
tightening the securing bolt on the head, it
was possible 10 easily remove the rack by
cranking in an anti-clockwise direction,
Incidentally, if this madification had been
incorporatad by the machine
manufacturer, dismantling the machine
would have been made a lot easier

The lower end of the rack was re-
workad to rastore the angled shape
{rounding with a hand file} and to produce
the flat for the lower screw head to bear
upon (see Fig. 1). & small saction of the
athear end was also discarded, in order to
aliow the head to be raised a llule more
and consequently 1o pravemt tha rack from
fouling the column cap, as perhaps will
become plain a |ater.

As it happens, if absolutely necessary, it
would now be feasible 1o re-fit the rack
and use it to raise or lower this head for
athar milling operations

It was now possible to compléte the
machining and drilling of the rack, to the
dimensions shown in Fig. 1 (see also
Phato 2), including machining of the
front face. If you decide to carry out this
modification, & word of warning is
appropriate here. You can almaost be
certain that your rack will be bent, due to
the stresses to which it is subjectod when
mnstalled on the machine. Using tha
milling machine table as a surface piate,
put the rack on its side and you will notice
immaediately that it will rock, Pass a fecler
gauge beneath it and you will be able te
measure the concavity, Ours was 0 15mm
oul, the concavity being on the rear face,
50 we had lo procesd as fallows: -

We had to avoid clamping from the 1op,
as all we wauld have done would be ta
tempararily remave the distortion, which

Checking the fiatness of the
underside after truing. The
A02mm home-made feeler

‘gauge is ‘dragging’ at all
Positions along the rack

Madel Engineers’ Workshop
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FIG. 3.

SAFE DRILLING DEVICE

wauld have been restored as soon as the
rack was unclamped. After setting the rear
face on the machine table, a check was
mads with the feeler gauge 1o ensura that
the upper (front) face remained convex,
then the rack was secured by side
clamping, taking care to see that it
ramained upright (Photo 3). The depth of
cut was set equal to the amount of
concavity plus 0.06mm and a surfacing cut
taken. Unfortunately, the table travel was
not adequate to be able to machine the
length of the rack in one pass, about 60 to
70mm remaining unmachined. The rack
was unclamped, shifted by the required
amount, reclamped and milling
completed, |deslly, the two machined
surfaces would be in the same plane, but
it proved impossible to reset the work
exactly vartical, so there was a very slight
difference between them. Howover, a few
strokes with a fine file soon improved
matters and moreover, this is an area
which is rarely, if aver, reached by the
machine head.

What about if the front face of the rack
had been concave? It would have been
necessary to true up the back face first,
and thean machine the front

The final operation on this part was to
check that the newly machined face was
trug, and this was carried out using a
home-made fesler gauge consisting of a
piece of 0.02mm metal foil held in an
XActo craft knife shank. The foll was
prograssively inserted batwsen the
skimmed face and the machine table at
2em Intarvals, ansuring each time that, as
it was removed, it was dragging batween
the two (Photo 4).

Fixing the rack

The first job was to thoroughly clean
the head. A round brush, moistened with
petrol did the trick, working halfway down
from the top and the othar half up from
the bottom, ag the pinion locatad in the
middle would not permit a clear passage
right through. The head was then
tightened.

The rack was positioned on the left
hand sicle, using two “C” clamps, with the
head square to the table. The lower end of
the rack was set Seim above the eolumn
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ABOVE: The rack clamped to the column
so that the screw holes can be drillad and
tapped.

BELOW: Drilling in situ. Easy and precise
work if the method described in the text is
followed,

collar, snd the profile of the face of the

rack and the shape of the column
automatically aligned the rack vertically,
sccurately enough for hole drilling
purposes (Photo 5),

Using the holes in the rack as guides,
the column was drilled tapping size,
5.3mm for the lower hole and 6.7mm for
the central one {(Photo 6). The holes in
the rack were then opened out to clear,
Zin. and Y in. respectively, this work
being carried aut in situ, but beng careful
not to dnll deeper than the thickness of
the rack, as indicated in Fig. 1 (l. e. about
8mm at the bottam and 4mm in the
middlel. If you try this, don”t rely on any
stop system fitted (o the drill, rather use a
stub drill packed up with a spacer, thus
leaving only the required length
protruding (Fig. 3).

The holes were tapped /% and Yuin
BSW, then the lower hole in the rack
further enlarged to 8mm to permit final
adjustment. Thera was no need to touch
the central hole as the rack is required to
pivot on the central screw during the
adjustment. so no clearance is needed
here. After tightening the two screws, the
head was released then gently wound
down far enough to expose the upper
hole, then reclamped. The upper hole was
treated in the same way as the lower one,
securing the reck with a “C* clamp
(Phota 7), and a screw inserted,

Fine adjustment of the rack

After moving the head up sufficiently 1o
expose the centre bolt, the latter was
released slightly to permit the rack to
pivol, then the head was re-located in the
middle of the column. A true vertical slide
was fixed 1o the mill table and a lever dial
indicator (DT1) gripped in the drill chuck,
with the spindle locked (Photo B),

During all the following operations, the
head was released and abutted against the
front face of the rack using gentle hand
prassure. Tha mill table was traversed by
maeans of the leadscrew until the pointer of
the DT1 touched the upper area of the
vertical slide, and the dial reading noted
(Photo 9). While in this position, the

The upper end of the rack secured for drilling.
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leadscrenw handwheel nng was zeroed

The table was then withcrawn to the right to
mowvea tha vertical slide out of the way while
the head was lowered 10 bring the pointer of
the DTI 1o the bottom. Returning this 1able to
its former position, as noted on the
hanciwhieel, the pointer once more made
contact with the vertical slide, but of course,
this time the reading was different.
Slackening the upper rack retaining screw o
that it no longer constrained the rack and
slightly releasing the lowar one now allowed
the rack position to be finally adjusted.

In passing, it will now ba realisad that all
the weight of the head is being taken by the
central screw, which i one reason for its
larger size,

By gently tapping the lower end of the
rack in the right direction, it was possible
1o make the OTI reading reduce by hall
the error, then the upper and lowsar
screws were re-tightened. The vertical
slide was withdrawn, tha hasd raised to
the upper position, then the table
returned to the eriginal leadscrew dial
position. The two DT readings wers now
virtually identical, If this had not been the
casw, the process would have been
repeated until they were.

When we tightenad the head and made
a last 1est, we found an arror of 0.05mm
which we chose to accept, it must be
appreciated that any error resulting from
movemaent in the rack abutment area as tha
head is tightened is muitiplied by five due
to the distance batween column axis and
quill, Consequently, this 0.05mm arror on
the quill corresponds (o a movemant of
only 0.01mm at the rack, which we
considered to be impossible to eliminate,

Prepiring fof line adjustment of thé rack.

as it 15 essential that there is some
clearanca in the keyway.

To conclude

The ability to return to the ariginal
configuration has been maintained. All
thiat 18 necessary is to remove the three
screws which retain the rack

The loss of the ability 1o swing the
hoad is not important, There Is always
anough clearance for getting when the
head has been raised to the highoest
position

Regarding the removal of the quill for
removal or adjustment of the cone

bearing, this is still possible with the head
in this location by moving the cross-shide
well forward, then pulling the quill
downward and tilting it rearward, This
was the main reason for elevating the
position of the rack, and consequently tha
head, compared to the oniginal position
In all, we spant about & week on this
modification. This was somewhat langer
than was really necossary because we
came up against the problem of aligning
the rack, and didnt find the solution
immediataly. Having sorted this out. we
think that the job could be completed in
two or three days. Why not have
a go, and gel rid of "patati and e|
patata”? T

N EXT lssu =

ng up in Issue No. 5T will be ™

1. HOBBYMAT MODIFICATIONS

E.J. (Mac) Mackenzie describes more ways in which to enhance this
popular lathe, including the addition of revized cross-slide fead

Comin

— — v

arrangamants

2. AN AIR COMPRESSOR FOR THE WORKSHOP

Campressed air can be used in a number of ways in garage and
workghop. John Noakes suggests how this facility may ha provided

3. RIGHT ANGLE DRIVE UNIT FOR A
VERTICAL MILL

Pater Rawlinson gives his vertical mill a horizontal
milling capabliity
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An Introductlon to Robotics by
Harprit Sandhu

Contrary to the thoughts on the nature of
maodel engineering discussed in the book
reviewed opposite, the hobby has always
encompassed a substantial amount of
glecincal enginennng. Indeed, when Model
Engineer magazine was first published, its
full title was The Model Engineer and
Amateur Electrician, so the mechanical and
elecincal disciplines have always been
closely allied. It is now becoming evident
that the expermaental side of model
engineering is following the industrial lead
and applying ‘mechatronics’, that is seeking
design solutiong which integrate the use of
both mechanical and electronic techniques.

Harprit Sandhu’s book introduces one of
the branches of this science, describing the
differant families of robot and the uses to
which they are put. The terminology and
operating principles are introduced, as are
the readily available items of equipment
which may be used by those wishing to
axpenmeant in this fascinating branch of the
hobby,

As a practical exercise, instructions are
given for the manufacture of a simple
walking robot, based on the uss of servo
motors normally found in model radio
control systems.

The well indexed and clearly presented
198 page soft coverad book contains a
wealth of information for those who would
like to understand some of the basics of
what is likely to become an expanding
aspect of model engineering

An Introduction to Robotics by
Harprit Sandhu. ISEN 1-85486-153-0.
Published by Nexus Special
Interests Ltd,

ODUCTION TO

ROBOTICS

A selection of recently published
books which may prove of

Pater Wright

As soon as | opened this substantial book, | experienced a
feeling of familiarity which had me delving into the more
remote comers of my bookshelves. | was not mistaken, for
Peter Wright has produced the model engineer’s version of
those exceallant publications which were in circulation when
formal craft engineering training was probably at its most
organised. Logically sequenced, well illustrated and
containing a wealth of good commaon sense, it is “a
comprehensive guide aimed at practical people with litle
axparience of working in metal wishing to embark on this
fascinating hobby". That said, there is still much to interest
the more experienced worker and parhaps sven the
professional whose experience has been confined to one

branch of the craft.

The book opens with a review of the hobby, and poses
the question “What is model engineering?”, going on to
give a brief survey of each subject area, ranging from those
which involve the manufacture of most, if not all, of the
component parts of the finished article through to those
which rely on commercially produced kits, where the
emphasis is on the use rather than the construction. It is
suggested that "mechanical enginearing in the homa
warkshop' would be a better description of the activity, but
it Is concluded that the term ‘model engineering’ is so
ingrained into the language that no-one would prefer to use

interest to readers

Model Engineering, A Foundation Course by

it. Validly thaugh, it is pointed out that the hobby
encompasses subjects such as clock making which do not
sit comfortably within the current terminology
In-depth covarage is given to the equipment, materials and processes

involved, with advice on the
setting up of a homs warkshop
and the tools and machinery
with which it may be equipped
Sound advice is given on
safaty. not only during the
machining and fabrication
phases, but also when painting
the finished model, when the
use of solvents may present
hazards which are not generally
appreciated,

Choice of project, the
availability of required
materials and the interpretation
of drawings oare covered, with &
brief mention of the matric v.
Imperial dichotomy, A
substantial chapter is dedicated
to measunng and marking-out,
then virtually all the
enginaaring techniques likely to
ba able to be undertakon are
da=cribed from the viewpoint of
the user of a home workshop,
rather than from the industrial
standpaint,

A 408 page book in soft

covers with a clear typeface and good line drawings and photographs, it will provide
sound basic advice to anyone just taking up the hobby and will be a useful refarence
work to the more experienced when they come up against that infrequently

encountered problem.

MODEL
ENGINEERING

FOUNDATION COURSE
Peter Wright

Model Engineering, a Foundation Course by Peter Wright. ISBN 1-85486-152-2. Published by Nexus Special Interests Lid.
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Building Simple Model Steam Engines - Book 2 by Tubal Cain

This little book is a follow-on 1o one published in 1980 and similarly, contained
designs for four small self-contained steam plants,

The first of the four designs included in this new book Is Kitten, a small overtype
engine, the drawings for which were first published in Engineering in Miniature in
1982, No castings are required for this simple unit, which the author has based
upon one of the cheaper examples produced many years ago by the Carrette
Company. and which ha belisves can bs made in two or thres svenings work.

Another Carretie d%utgn was the inspiration for Otto, which is a simple steam
turbine which has a 19/4in. dia. rotor running in simple baarings fixed to the top of
the boiler. Although the engine is not capable of doing useful wark by driving
anything, it clearly demonstrates the principles by which such turbines work and.
as the author states, makes quite a musical note when running. Again, the unit
may be made from stock materials, no castings being involved.

Henry is described as 'A Powerful Oscillating Steam Plant’, being based on a
dasign of Hanry Muncastar, an engineer of soma note who contributed many
articles to Madel Enginger in the early years. Some castings are required for this
unit, the source being quoted In the book, A vertical boiler sits on a base plate
which also provides the foundation for the engine, which has the erankshaft
located abrove the cylinder, Whereas the two previously described units are spirit
fired, this one is arranged for heating by a commercially available gas burner.

To complete tha quanet is Wencesias, ‘A Steam Engine of the Most Superior
Dasgign”, prompted by an illustration in a 1911 catalogue. A twin eylinder oscillating
angine, constructed frem readily available commercial castings is mounted on top
of the casing of the horizomal water tube boilar, which is heated by Meta tablets, A
belt driven counterghaft mounted in standards located on the boiler casing
alongside the engine gives the whole unit a delightful period air.

As in the first book, an introductory chapter deals with construction methods

B ] LD

SIMPLE
MODE L

NG

STEAM

ENGINES

under the title Ways and Means, but wharaas the former shows a photograph of the author with his first steam engine in about 1920,
this new book includes a contemporary photo of him at work. A life long interest in model engineering, during which this highly

regarded writer has accumulated a wealth of experience, could not be better illustrated.

Building Simple Model Steam Engines - Book 2 by Tubal Cain. ISBEN 1-85488-147-8. Published by Nexus Special Interests.

The Model Locomotive From Scratch by B. Terry Aspin (Chuck)

Coincidentally, just before receiving this book, | had come across an earlier
contribution from the same author, a series in Model Engineer entitled From Scratch -
A Sengitive Drill. This appeared like Petrol Engines From Scratch in 1955, illustrating
as with Tubal Cain, that we are fortunate in

Steam Heritage Museums and
Rally Guide 1998/99 from TEE
Publishing.

This isn't so much a book for fireside
reading, as ane for keeping in

having writers who have gained practical
experience over a long period,

The delight of any book or article from B.
Terry Aspin is that it is always prolifically
illustrated, with both superb technical
drawings and with cartoons depicting the
uscapades of the authors other self, Chuck,
The cartoon strip which appeared years ago
in M.E. can stlll raise a smile when | come
across an example, particularly the one
where Chuck machined a locomotive boller
from solid capper!

This new book expounds Chusck's theory =7 B -
that it s possible for the model engineer to T - s
carry out moest of the processes of designing = i
and constructing 8 model locamotive
himsalf, limiting purchases to raw matarials

FROM
SCRATCH

THE MODEL LOCOMOTIVE

Terry Aspin

the glove compartment of the
car. It should, though, be
perused thoroughly as saon as
received, so that at least a few
expeditions can be planned in
advance and dates of
significant events noted in the
diary.

The scope of this useful
publication is ‘Preserved
Railweays, Industrial, Transpar,
Ship, Alrcraft and Military
Museums’ as well as rallies
and events associatod with
these lopics,

In the region of B50
museums and similar

e

such as sheet metal, rod and bar, and to a
limited extent, commercially made nuts, bolts and rivers.

Although deseribing the construction of a model of a Kerr-Stewart “‘Wren’
locomotive al a scale of 72mm to the fool (almost 8 quarter full size), the book is
intended to be regarded as an indication of what can be accomplished, rather than an
instruction for building a particular model.

Chapters are devoted ta the design process and 1o the manufacture of the major
groups of componeénts, with relerence to the processes used, giving hints and tips
applicable o locomaotive building in general, alang the way. As may be expected from
the author of such successful books as Foundrywork for the Amateur and The
Backyard Foundry there is a heavy emphasis on the home production of patterns and
castings, with helpful illustrations on the construction of core boxes 1o facilitale the
inclusion of cast-in steam and exhaust passages within the cylinders.

The book contains 82 pages of very readable advice, many good drawings and
photographs and, of course, a liberal sprinkling of sketches of Chuck in action.

Tha Model Locomotive From Scratch by B. Terry Aspin. ISEN 1-85486-
1665-4. Published by Nexus Special Interosts Lid.

establishments are listed,
cross-referenced by subject and
geographical location, and the diary
section contains 1100 special events.

If you get out and about and your
interest is our industrial heritage,
this Guide s an essential reference
work.

Steam Heritage Museums &
Rally Guide, TEE Publishing, The
Fosse, Fosse Way, Radford
Semele, Leamington Spa,
Warwickshire CV31 1XN Tel.
{24hrs. Credit Card Hotline) 01926
614101 Fax. 01926 614293 amail
100544.16758compuserv,.com
Price, including postage is £3.50.
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Digital Plan Printing

Over recent months,
fundamental changes have been
taking place in the methods used
to store and print the drawings
offered by the Plans Service. We
thought that this would be a

C:Eponunity to ask

Bill Burkinshaw, Manager of this
part of the Nexus operation fo
describe the changes.

Them can be very few areas of
mcdalling that the digital revalution
has passed by, One would think that
the plans that we have used for so many
years would be immune to change, simple
lines on plain paper, printed by processes
that our grandparents would readily
recognise but it is not so, Machines wear
out and have ta be replaced, technalogies
develop and in ropid succession our Plans
Service has changed from ammaonia
dieline printing to a Hmm-dty process and
now to lasar plotting

The semi-dry dieline machines were
heavy consumers of 3 phase electricity,
neaded powerlul venhilation systams and
were unpleasantly hot o work on in the
summer months and by currant
raprographic standards, slow and short on
wvarsatility. The digital plotters that hava
roplaced them are virtually silont, will run
from a single 13 Amp socket and, being
driven by powerful computers, can

These were the sémi-dry
dielirre printers which did
yeoman service for several
| years. Peter Dunnet is seen
here fulfilling another order.

MAY 98

Until quite recently
our Plans Service
held stocks of all
mas s On
tracing film, or the
older style linen.
Thay were rolled
and each
compartmaent in
this picture shhow's
one rtem from the
Plans Service. The
= staff had to work to
. & very orderly
system to keep this
lot in place. &
misplaced plan
could be a disaster,

perform unattended and output in any size
or format that can be accommodated on
the ¥ melre wide papear roll,

Some two years ago It was apparent
that our dinline machinery was
approaching the end of its useful life and
the decision to convert 1o digital plotting
was made. Al hirst glance the transition
appears to be very simple. Take our
original drawings, scan them wusing a large
format scanner, store the scanned images
on a computar and digitally plot them as
required, It never s as simple as one
would hope, The first of many problems
was the quality of the original matenal that

From plain paper
o engineering
plar in one pass,
the printed plan
rolling out of the
machine.

l'l"f"l .:

s b TRy

wit had to wark with. The Plans Sarviea
has grown over many years from very
small beginmings when i1 was run as a
genuing sarvice withoul any real concern
for profit. The plans were printed from the
actual ink-on-linen originals as it did not
saem ol the tima that there would be a
damand for prints in 50 years tima,
Conseguently, by the time it was apparant
that these drawings were gaoing to be in
demand for a long time, many of the
originals weare in a fairly sorry state,
Copies were made but from originals that
were by no means pristine,

We therefore started to scan from poor
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ABOVE AND BELOW: Compare these two prints, the stained one is from a very ancient linen master, through the disline machine, the
ravages of many passes through the machine and years of rolled up storage show through on the drawing. When it was digitally
scanned much of the background clutter disappeared, although the finished result was originated from the same hand drawn tracing.
Incidentally the drawing is a view of a Power Hacksaw designed by the late lan Bradiey, available as WES,
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quality material and, 1o make maters
worse, a lot of the originals weare on 40
inch width material, too wide for modarn
scanners and too wide for the digital

G4

plotter. Each drawing had therefore 1o be
scannad in strips and edited digitally onto
additional sheats, Whilst the scanning was
carried out, some cleaning up of the
images was undertaken and
in many cases, the resulting
digitally plotted drawing is
clearer and cleaner than the
dioline print of a yaar ago.
Our ariginal target was
completion of the digitising
in 12 months but the editing
took longear than our
estimates and it has takan
almost 15 months to
complete the task
LEFT: The latest technology.
tha original plans have been
digitally scanned, and
recorded on floppy disc.
When a paper print is
required the information is
fed into this machine and an
excellent print is produced.
Instead of a room filled with
masters they can now all be
stored in a small cabinet.

Although the print Is now generated from
digital information, if the original was in
poar condition, the new prints will also be
less than parfect. Thay are usually better
than the dieline prints would have been
and we can at least take comfort from the
fact that they will not deteriorate from
now on, |t would be grest to think that we
could re-draw some of the older plans but
olas, even the best selling plans rarely sell
more than a couple of dozen copies a
yaar and. do not commaercially justify the
draughting costs,

Tha moet dramiatic illustration of the
changes resulting from the naw
technology is in the physical size of the
operation. Tha printing is carried out on
& machine about half the size of an
office desk connected to an ordinary PC,
all of the “originals” ara now stored on
the disk drive of the PC and can be
copied onto 20 Compact Disks. The print
room that this equipment replaced
needed a space 14 metres squara, Our
stock of envelopes and catalogues now
takes up mare space than the gt |
printing system. Q
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Metric pitches with a gearbox

From John Peters, Harrogate,
North Yorkshire

In Seribe & Line, MEW 42, John Walford
raminded us of a tabie of settings for
cutting simplified metric and BA threads
on a Myford Super 7B. These left the
ordinary quadrant in place, but used
various driver gears. not just the standard
24 tooth gear. The approximations
obtainable when o 34 tooth gear is used
were not given in the original table. It is a
curious fact that with a 34 tooth gear,
several useful pitches can be cut to an
accuracy of 0.05% (1in 2160); namely
4.00mm, 3.00mun, 2.00mm, 2.25mm,
1.80mm, 1.00mm (0BA), 0.90mm (T1BA),
0.76mm, 0.50mm, as well as 0.40mm,
0.26mm (138A), 0.20mm and some others
that are less useful. Myford Lrd. sell a 34
tooth gear at imodest cost (£7.28 in March
1998), so this may be of practical interest.
The settings required are given in the table
below.

Tungsten Carbide Tooling

From Bob Loader, Harlow, Essex

My anicle about tipped tools in issue
No. 43 has eaused soma diseussion about
the smallest gize which can be bored using
the boring bar | described. The latest
apinion, in lssue No. 48 is a linle over
17.5mm.

As the oniginal culprit, | claim the right
to the last word, or words, which are, 'a
touch aver 11.3mm’". It proves that the
theoratical answer isn't always the whola
story. | did state in the article that the
minimum diameter would be about 12Zmm
using the boring bar made 1o the
dimensions shown. | also mantioned that
the 12mm could be bored by setting a
slightly larger clearance, which would
change the rake angle to a small negative
value.

| haven't done the sums, but | recently
needed to tap an M74 x 1 thread in a disc
of a size perfect for boring out and
checking as | went. The tapping size is a
little owar 13mm. so | checked whila |
bored. Before | started | rotated the bar in
the holder to increase the clearance to
what | thought would be enough. It did
make the rake slightly negative, but when
using tipped tools I've not found it to be
that important, within reasonable limits,
especially with boring tools - and that's
how | determined my minimuam size. It
depends on the tool holder being made
accurately to the dimensions shown in
issue No. 43, with the tip securing screw
filed off flush with the bottom of the bar,

| hope that this clarifies the matter. It
shows that a litthe adjustment can often
solve o theoretical problem.

Pitch in mm, Gearbox Serting
4.00 B Lp.i.

3.00 12 tp.i.

2.25 16 Lp.i.

2.00 18 t.pui.

1.50 24 tpi.

1.00 36 Lp.i.

0.90 40 Lp.i.

0.75 48 t.p.i.

0.50 0.0139 injrov.
0.40 0.0111 injrev.
0.25 0.0089 in./rev,
0.20 0.0055 inJrev.
Water based coolants

From A E.Hewitt, Chippenham, Wilts,

coolant remains just as normal,

agant,

The latter from Andy Nichols of Chelmsford, Essex describes an all too familiar
prablem of rusting with water based coolants. This problem is most likely to be self
genaerated due largely to a misunderstanding of how a water and oil emulsion is
created and maintained Most people are aware that oil and water do not normally
mix and, on leaving to stand, will separate again. It is necessary 10 use polarised
emulsifiers 10 make the oil droplets disperse in the water phase and remain
dispersed whilst in use. The polarised droplets are negatively charged {Anionic) and
rapel one another just like magnets. (Like poles repel, unlike poles attract).

Whan rusting appaars. some of the oil droplets have lost their polarity and
recombing to be seen as oil Moating on top of the emulsion. This means that some
frae water is now in the bottom of the storage vessel, from where it will be pumped
round the machine to lay on unprotected surfaces, Result rust,

This Is newver apparent until it has happenad because the appearance of tha

To prepare a sound emulsion that will last, always pour the cancentrate into the
water, not the other way round, as this will form an invert emulsion which will
separate on standing. Mix the emulsion in a separate clean vessal with a stirring
action, then fill or 1op up the machine tank. The water requires no special treatmeant
bul in hard water areas it may be softaned by the sddition of a propristary softening

If subscribers have any questions on this or related topics | will be happy to try
and answer them through Scribe a Line, having spent the last 25 vears advising
industry on the do’s and don'ts of this complax subject.

May "98
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A cautionary tale

From Vic Smith, Tilbury, Essex

In ordar to face off some 3in. diameter
by 3in. langth hardwood blanks, | foolighly
held each in the three jaw chuck, with
some 2 1/2in. protruding. The lathe is a
Myfard Super Seven, a spindie speed of
1020 was salected and tha 1op slide was
unfortunately left at a 30 degree angle
from a previous operation, The first two
blanks were faced without prablam, but
the third jammead with frightening results|

The blank flew past my left ear and
crashed against the far wall. Having
switched off and recovered from the
shock, | was amazed to discover that tha
top slide had disappearad, It was found in
the scrap box on the floor, behind and to
the right of me. The retaining screws of
the topslide feedscraw nut warea still
sacured to the topslide base, together with
broken pieces of the nut, The remainder of
thie nut was still antached 10 the leadscrew,
which had bean dragged out as the slide
was forced away by the wedging action of
the jam. This must have narrowly missed
my right elbow. The screws had broken
through from the counterbores of the nut
casting which, although slightly distorted, |
was able to refit with washers spanning
the counterbore. Needless to say, the
chuck was replaced by a four jaw, the
topslide sel parallel to the bed and the
remaining blanks faced without further
trouble.

All this happened on a Thursday
maorning, Whan the job was finished 1
phoned Myfords and, having confirmed
availability and cost of a new nut, a
cheque was sent off that afternoon. To my
surprige and delight the new piece was
recaived first post Saturday. Ten out of ten
to Myford.

Me? 500 lines ‘Do not be so damned
stuprd in futurel’

Is it all done by magnets, or was
it too much of the hard stuff?

From Geoff Pace, Harlow, Essex

| was amazed to see, on television, &
couple of weeks ago, on a programme
called ‘Collectors Lot, a gentleman
demonstrate what | can only describe as a
lavitating top.

The top was spun by hand on top of a
square block, on top of which was placed a
sheet of glass. Whilst still in motion, the
glass was lifted gently with the top xtill
spinning, about 4 - bin. above the square
block, then the glass plate was defily slid
from under the top. The top remained
spinning freely, at that height, without
visible suppaort!

Apparently. it was a toy that was once
produced commarcially, but unfortunately



Repairs to cracked cast iron components - An alternative method

From Arthur Miller, Doncaster, South Yorkshire

The recent correspondence in Issues 48 and 49 initiated by David Pettengell’s call for help in the répair of a vintage Allis -
Chalmers tractor exhaust manifold was, together with the informative replies, very imeresting. There is however an
alternative repair method that may be applicable to this repair which does not Involve the use of heat, Sif Bronze, or any of
the very skilled welding technigues describad in detail by T. D. Walshaw, F. J. Armnold and D. T. Bartram

The cold method of repair, which has the registered title of METALOCK has been in extensive use for the repair of
cracked cast iron components in both marine and Industrial environments for over 50 years

This mathod employs nickel alloy keys (Invar) which are inserted and peenad in place across the line of fracture, through
Iig drilled and slofted holes placed at regular intervals. The size of key and spacing are detorminad by the nature of the
fracture and the metal thickness, These keys, together with interfocking ovar lapping studs inserted into blind tapped holes
spaced along the line of fracture and which load or stress the keys ensure a rigid parmanant repair

Although this is a commercial activity employing specially manufactured key matarial, the purchase of which is restricted
to registered METALOCK companies, and which also requires the use of hardened drilling jigs, | thought that the method
may be of interest to the readers of MEW

I have mo current connection with Metalock, although | managed Metalock (Yorkshire) for two years, 28 years ago
{betweaen 1968 and 197 1) but have had no connection since that date, During my time at Metalock, a number of repairs were
carried out on Vintage vehiclas as well as some spectacular repairs for industry, These included rapairing the machined bed
ways af an enormous Craven double headed lathe, which was over 60 feet long, with four ways in the bed spanning over 12
feat. It was located at the gun shop at English Steel in Sheffield (no longer existing alas), the sort of lathe where the operator
sits on a chair placed on the saddle and reads a novel whilst waiting for a cut to progress along the work piece! The lathe
was also fitted with a conveyor belt system, in a cellar under the lathe, to remove the swarf. An unfortunate accident
involved a 90 ton billet slipping, smashing the cross-slide double roller steady and finally coming to rest after also emashing
14 feet of one of the middle bed ways, The break was cleaned up, a new section of bed was cast then pre machined and
Matalocked in place, with the top bed surface a thou or so proud, allowing final hand scraping to take place after the repair.

no more. What a pity, | would have
thought that if it were disquised as
perhaps a "UFQ', children (like me at B6)
would go mad for it

How | would love to be able to make
one for my grandchildren. Ohl, what
magic - truly, Grandpa’s a genius!!

Did any other reader see this

More lathe information sought

From G. R. Niell, Fareham, Hants

| have been fascinated by the articles submitted by John Shrubsole on the
programme, or know of someaeone who restoration of the early Myford, and they have prompted me to write

did? More to the point, can anyonea offer | nead some Information on a lathe which | have re ntly purchased. A-{huugh
an explanation of how it works? I'm not working perfectly, there aré some bits missing and | tried to find details from
completely mad, and | wasn't drinking ot al experts, but to no avail, The lathe in question is very similar to John’s,
that timal having a twin flat bed, Sin. inch swing and about 24in. between centres, It has a

motor on an adjustable plate at the rear, an intermediate shaft and pulley cluster
which in turn drive the mandrel. This arrangemeant appears to be i tical 1o
John's modification, but mine was built in from new. It is equipped with back gear

So you want some little nuts?
and screw cutting change gears, all of which are present. Inside the change gear
cover side plate is a brass table plate which shows all the gear configurations for
sorew cutting.

An interesting feature is that the pulleys appear to be a form of hard black
plastic, but the only identification | can find is a brass plate which states, HALIFAX
524. | suspect, but this is only a guess, that it is about 1950 vir -

The parts that are missing are the components which go in the small box which
is located next 10 the gear change box and which straddles the
shaft. | suspect that it is for engaging or disengaging the scre
box 8 in position, but it has no levers or ‘innards’

Any information which can be supplied, or perhaps aven a photo copy o

nand book would be vary gratefully received.

From Eric Ball, Croydon, Surrey

Nothing new in that, just buy a packet
of T4BA full nuts - or make tham |
needed 40

For 14BA steel nuts first get some
14BA hexagon - 0.069 in A/F. A 1ot has
been written about the correct sizes in
this post-Whiston era. Next, look at the
tables. It is all very well for the expert to
say if it looks right it i right, but thay
probably have years of experience. For
14BA, tapping drill size 1 given as
D.82mm or No. 66 (0.0330in). A Supar
Seven will do the joby, and | used it at
maximum speed, 2105 rpm, including

W cutting drive
cutting gears. The

spirals. Clear the tiny chips frequantly have wandeéred in the haxagon, so

for parting off, taking great care. Time
was of no great importance. Ensure the
hexagon is held centrally, using a DTI
and square off the end. Check that the
tailstock 1s also central. | used three
tailstock drills, two in No. 2MT holders,
the third was a No.1MT in & 1-2 slsave.
{A fourth would have been convenient).
First cantre pop lightly, then drill down
about 0.200in. Use a sharp drill, the
swarf should come off in two equal

66

Next tap, not under power, using a taper
tap and your favourité compound, to
about 0.1560in., then repeat with a plug
tap. Finally parnt off, in my case 0.040in
Once again take it slowly -very slowly at
2105 rpm. (111 had a 254 | would havae
changed the speed). | made 40 nuis this
way, and at the start broke the end off a
No. 86 drill, but was able to sharpen it
and use it for the rest of the task, After
making half a dozen nuts, the drill may

walch very closely when drilling, and if
the drill appears to move eccentrically
cut off and make a new start with a
SqQuared up hexagon and a new cantra
pop. | ground the Eclipse HSS cutting off
blade to have a square end about
0.010in., and the left hand side ground
back about 15deq., total width 0.045in. )
didn't tima mysalf; model angineering

to me, is a relaxing pastime in the
warkshop @

Model Engineers” Workshop



