


The Pemis SL20 lathe was the direct antecedent of the first
Cowells lathe, and was produced as a kit in Norwich, England
by Mr B.R. Perris. On his death, Cowells took over the design.
and initially the only change they made was 10 put ther name
on the casting These are Mr Permis's notes on assembling his
kits.

For further historical mformation, including photos, see the
machine tool archive at lathes co.uk under both Pemis and
Cowells.
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Produced in a small works by 2 team cf

sk;l:&:d ;t:mftne:; whose enthusiasm is degt
andard accuracy and workmanship t

seen in every last detail, Ve

5

It is that the section dealing with the
use of the Lathe will aszist those who are not
Too familiar with machines, and enable them to
get the maximum advantage from it.
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VITH any project of this nature, it pays to
asproach it 2 legical manner; to this end
the sssembly has been divided into sectioms.
This method kBas been found by experience to be
the sasjest in practice.

We saggest gpening each parcel in turmn, these
are marked vith a reference mumber corresponding
to the assembly drawings in this Manual. ‘This
will help you to become familiar with the job.
Take care rot to mix the parts and screws with
other parcels, especially if you are not too
nechanically inclined. It is, of course, fairly
straightforvard to sort them out by referring to
the drawvings but there is no point in making
extra work.

All the machined arcas of the parts will be Found
to kave & coat of anti-rust fluid, this is -
easily removed with + rag moistened with paraffin
or white spirit. Do this only on the parts as
they are tc be used. The cast surfaces should be
wire-brushed to remove any sanmd on the surface,
tgi_i; gj.dn result in a2 better finish vhen they are
P ted.

Finally, we suggest preading this manuzl through -
before commencing work. This mzkes you more familiar
and will lead to 2 confident approach.
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Host pecple will already have all that is required,
but this list covers the basic essential tocls.

me - small ffl.at smooth file,
me — nedium =ize screwdriver.
ne - set of Allem keys,

Emery cloth - medium and fine grades.

One - 3" wide paint brush.
Small hammer:

A verdict indicator and an 0-1" micrometer, or

a2 vernier czlliper are extremely useful, but not
essential wmless ycu intend working to very close
limit work. The uszse of these tools is covered
in this manual.
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ASSEMBLY *A* : BED AND SADDLS,
Refer to-éxploded drawing Plate No.l.

Remeve all parts From the wrappings, clean with
paraffin or whits spirit and lay out on your work
area. The First job is the bed, Det.Mo.l.

An examination will show that the top surface is
machined with an angle on the long edges and a
central slot vhich has an undercut area forming an
inverted 'T' section.

Use the small Flat file, fitted with a wooden handle
and lightly File the shafp edges to give a small flat
or radius, ¢o not cwverds this, a glance at the sketch
fig.l. will zhow what is require3. Clean the bed to
resove the dust cansed by the file.

Next take the saddle, Det.No.2. and, using the same
file, treat in a similar Pashion, The Gib strip
Dat. No, 3, shomid zlso have the zkorp edges filed off.

Slide the saddls on to the bed slides, making sure that
it is correctly positioned with the twc counterbored
holes at the front of the bed. -

Slide the saddle up and down the bed a few times, holding
the fronts edge in contact with the angle of the bed.

Push the gib strip between the” rear angle of the bed and
the saddle, Fit the three grub screws in the threaded
'naurgiin :m‘rﬁu'ﬁua of safdle, adjust the sm;dﬁ.;;h
an.Allen key to grip the gib strip lichtly, try sl

£he saddle along the bed after smecring oil on the edges
2pdTOp of the slides,.

Aim now to adjust thke screws to give a nice Eing.iﬂng
£it Detween zz2¢dle and bed. There should be no
tightness at zry point along the bed, nor should there
be any play or loocseness.

1f the slicde is stiffer at ome aml than the other, note
gh end it is and remove the saddle and Gib strip.

Using the flat file lightly rub it zlong the front led

face of thc bed, keep tke Ffile flat with the face and

not attampt to file more off onc end than. the other, just

aim to polish tke =urfacc vithout aitering the angle, Yrap
enery cloth round the filc tc finishk tke surface.
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Do the same or the rear angled face cf the bed, wipe
clean and re-fit saddle and git strip, adjust and test
as bofore, if the tightness gn 5till apparent, move the
saddle awey From this spot, rub the file on the tight
area on the rear angle of bed only. Koop the Pile £lat
and work gently, any tightness will ba caused by a
difference ¢f half a thousandth of an inch or so, wipe
clean and 3lide the saddle along to test the Pit, do
this Frequently, adjust the screows securing gib strip
each time,

Eavi t the slides working smoothly, the gib strip
shoul ve '"dimples' Formad for the tips of the screws
tc locatz in. The way to do thi:z is to remove one screw
at a time, starting witk tke centre coe, lock the two
outer ones and using 2 hand érill (mot clectric) with

a =mall twist drill whick enter:s the kole, rotate a few
times to cut 2 dimple with the tip of the drill, clean
the hole reolace the screw and do the =sme with each

of tha other holes in tum,

The assembly skould now be stripped and cleaned again,
re-fit zfter cilinc the slides,

The lead:screw, Der.Ho.4, and mut, Der. ¥o.5. are i
For the next gperation, clean both items and test that
the tkread on the leadscrew will scrov easily into the
nut. HOTE : THIS THREAD IS5 LEFTHANDED - the scrow must
be turncd anti-clockwise to scroav into thread. Remove
the nut and slida the leadscrew througk the holes in the
box at the left hand end of the bed, test that it will
enter the bearing lug at the right hand end of the bed
and revolve freely. Withdrav the leadscrew far enough
to ullow the »nut to be Fitted, check the drawing to ensure
tha mut is correctly positioned with the two threaded
holes uppermost and the groove at the front. 0il the
screv and screw the leadscrew through the nut so that
about one third of the leadscrew is projecting from the
rmat. Takc the =mall rollar, Det. ¥o. 6. and £it it on
the right hand end of the leadscrow, do not tighten the
screv yct. 51ide th= lcadscrew into the bearing 1‘5.

Positicn the saddie by sliding it along the bed until

the two counterbored holes line wp with the threaded
hcles in top face of rut. Use the two cheeschead screws
to fit the saddle to the nut but do mot tightel Pully.

;
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the knob, Det.No.7. on to the projecting emd of
m&screw. do not bother to Fit the index ring or handle
at this stage. Lock the knob to the leadscrew with the
grubscrewv, Det.No.B. ensuring that the leadscrew 1s flush
with the Face of knob. The small ccllar, Det, Ho. 6.
can now be pusked against the imner face of bearing lug
and the screw locked.

murn the knob in an anti-clockwise direction, this will
move the saddlz towards the knob. Stop vhen the mut is
about §* clear of collar.

en the cheese head screws, hol saddle and nut
f:'g;:ther. and allow the mut to find its own position.
Tighten the screws and test the saddle movement by
us the knob to turn the lesadscrew. The actiom should
ba smooth and if the method outlin=d has been usad, this
will be ths case. - |

The knmob should now be removed and can be assembled

with the index ring Det. Nc,9. Clean both items and

test that the ring fits on the plain part of kmob. The
spring ard ball, Det.¥os.15-17. should now be Fitted in
the hole drilled in the knob, insert the spring first and
slide the index ring until it just touches the side of
the spring, the ball can nov be placed on the spring, a
small blob of grease will stop it Ffalling off. Use a
Flat of wood to theha]lm:_nst_the;pring
into the hole, and slide the index ring along over it.
The spring pressure against the bzll creates sufficient
friction to hold the ring from turning on the knob uhder
working comditions, but allows it to be moved by the user
when required. advantage of this Ffeature will be
appmtm-ﬂ:esectimmusingthelathisrﬂd.

 The cast handle, Det.No.10. should be filed and polished
with emery cloth, the steel handle, Det.No.ll. can then
be screwed on the threaded hole of handle., At thi int,

5 po
Fit the knob on the leadscrew, it will not be recessary to
remove the index ring. tmtﬁascgermthehntyto
lock it to the leadscrew, tip of which should be just
below the surface of the knob., Usc the screw and washer

Det,.No.12. and fix the handle to the knob, the spring |

éowel pin, Det.Mo.l3. should now be tapped lightly into

the hole in handle, the tip should te lined up with the i

hole in the face of the knob., Tighten the screw and
drive the pin home, The collar, Det.No.6. should now
be moved up to the inner face of the bearing lug and
£fixod with the grub screw.

Praz #0. 3

Eemove .the sharp edges on the cover plate, Det.Ne.l
and fit to the bed with the chesse h=ad screws,Det.
an *"0' is stamped on the lower front face of this i
and should be visible when plate id in place.

This completes the work of Assembly 'A'. It is no
deszirabie to dismantlie the assembly 2rnd paint the c
surfaces. Ses the chapter on painting.

It is not necessary or dosirable to strip the kmob
assombly, leave the index ring and handlsz in place .
removc by loosening the grubscrev im khob and thke s
in the end of leadscrew; this allows the krob to
removed in oma piece. The leadscrew collar, Det.Ne
will, of coursc, kave to be removed bafore the lead:
can be unzevewed from the nut,

The saddle; Det.Ko.2. silEI, be required. for the next
assembly and it iz easier to work on this now while
the paint dries on the beod.

ASSEMBLY 'B* : CRCSS SLIDE

Refer to exploded drawing Platc No,2

The cross—tlide, Det.No.l6 should have the sharp edg
removed with the small Flat file, paying particular’
attention to the cdges of tkhe zngled s1iding surface
on the undersida.

The Gib strip, Det.No.15 should have the sharp edges
removed with the Ffile,

Téke the saddle, Det.No.2, from the Assembly 'A' and
after cleaning, assemble the cross slide to the sadd
vee =lides, the gib strip should be slid into posditi
and the socket grub screws tightemed lightly.

NOTE: Bcrews should only be tighteced when the gib
15 In contact with the vec slide of the saddle — mow
tvo slides to adjust each screw in turn. IF this i
done a2nd a screw is tightencd on an unsupported area
gib strip, this will cause it to bend.

Encure that the gib strip is flush with the ond of tl
croas slide which kas two threaded holes. Dimple t)
gib strip, using the same method cutlined in Assembl)
Take apart and clean, Fe-zssemble with a smear of «
;33: slides and gib strip, Adjust to give a nice sl3
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The END PLATE, Det.No.3. should now kave any sharp cdges
removad, the fesdscrow Det.Ho.l13 is next =screwed into th
threaded hole in the front face of the saddle until the
shoulder of the raised collar is almost tomching the Pac
of the saddle.

Using the two choese loadscrews, Det.No.4 Fit the end
plate to the front face of cross slide which ha= two
threaded koles for this purpose, do not tighten hard.
Push the two slides togetker wntil the plain ond of

the feedscrow enturs the hole in the end plate. Tighter
the two screws now,

Test tkat the feedscrew ic= frec to turnm.

Assesble the knok and index ring with spring and ball

as dong in Asscwbly 'A' and Pit on the plain end of
feedscrow prﬂtruﬂing from cnd plate, the handle Det,No.9
can now be assembled and Ffitted, using the spring dowel
and cheeschoad screw wvith washer,

To adjust the feedscrew movement, loosen ths grub scxow
in the knob, lightly tighten the cheeschead screw,

do »ot lock hard, tightan tho grubacrew in the knob

and test For Freoedom of movament by rotating the handle.
IF it is stiff to turm, repeat the operation until the
movesment is Firm but not tight. If you can achieve 2
setting which results in being able to turn the knob
between thumb and finger and see 2 movencnt of two
divisions on the index ring before it starts to actually
move the slide Porwards, this will be just about right.

Eemove the slide assembly from the saddle by winding
the handle until the Ffeedscrew is disongaged, the slide
can them be pulled off.

Return the saddle to ~ssombly 'A' and put the cross—
slide together with screws and angled pins, Det.Nos. 1
and 2 back into a plastic bag for the moment.

ASSEMBLY 'C' : TORSLIDE

Refor to exploded drawing Plate Eoc.J] L

The work or this wnir is =0 siwilar to the provious
assembly that it will be ezsy to follov the procedurc
cutlined,  Only a few points nesd be explained.
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The ¢ircular base, Det.No.7 should be assembled with
the thr=aded end of feedscrew hole facing the endplate
it will be seen “that the angled slide appears to
cffset from the centre of the circular base - this is =
that when the gib strip is fitted, the upper slide is
central on the base.

The Tooclpost stud, Det.No.3 should be screwed into the
threaded hole in the top of the slide.

Remove the sharp edges from the toolpost block, Det.lo.
dnd fFit the screws Det.¥o.l9. Fitr on to the stu.d and
lock, using nut and washer Det.Fos.l and 2,
Place in a plastic bag untili needed later.

ASSEMBLY 'D' : HEADSTOCK

Refer to exploded Drawing Plate No.4

It will bo necessary to do this in two stages.

The First stage consists of removing sharp edges and
surface roughness from the cast surfaces from the
body Det.No.l and alsp Face plate Det.No.lO. After
this has béen done, wash in white spirit and paint
the unmachinead m:l-‘ar::es as detauod in the n:hapter on

pa.intin&;

Lnaw this ﬁssutlyrm,nah.ﬂsnre’that 1 the
items are in a plastic bag - except, of . , tho
body and fanepla‘;a. which wili- have to be t. for the
paipt to dry. - :

AT THIE POINT return to the bed Assembly 'ﬁ

paint should be nicely dry. - Re-assemble follming
the methods used in the instructions p ly given.
As this will be the final assembly of those components
it is worthwhile using 'Loctite’ om certain screws,
nzmely, the gib adjustment grub screws and the screw
Det.Bo.12 securing the handic. This wiil provent
them from working loose and altering the ;_d;]ustunnt
of the slides,.

Fit the Cross-slide Assembly '3' to the saddic again,
using 'Loctite' on the gib adjustment screws and screw
securing handle. Adjust to give a nice smooth
moyoment to the =zlide but avoid any slackness or play
in the argled slides,
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Fit the Topslide Assembly '"C' by imserting tho spigot

of the base into the hole of cross-slide, the angled
pins and screws Det.Nos. 1 and 2 (on Assembly 'E' drawin
can now be used to lock the Topslide assembly 'C' to
Cross—-slide assembly 'B'., Insert the angled pins in th
koles at the side of cross-slide - ensure that the angle
will mate into the led groove of topslide base, push
in with a small = iver or shank of allen key and
try just 1lifting the topslide to ensure the angles are
in cortact. Fit the allen grubscrews and lightly
tighten, it should now be po=sible to rotate the Topslids
and, by tightening the grub screvs Det.¥o.l. the topslide
may be locked at any angular setting relative to the
Cross—slida that may be required., How this i= of beneF:
will be apparent in later chapters on using the machine,

We have now reached a stage where assemblies 'A', "B
and 'C' are complote.

Raturn to Asscabiy 'D', the heaéstock body vhich was
painted sarlisr should by now be dry and can be Fitted
toc the Bed. The correct way round is as shown in
the exploded drawing. Use the two allem cap scrows
Det.No.ll and, aftor locating tke tenon oc the wnder-
side of headstock in the groove cof the bed, screw the
cap scrows Fully home and tighten.,

Clean the bores znd Spindie Det.Ko.&é, pulley Det.Na.§

ard collar Det.No.3, hold the pulley between the bearings
and slide the spindle through the front boaring and
pulley,; Ffit the cocllar, bekind the pulley and push the
Bpindi; fully homez.

Press tke Flange on spindle against the face of the
bearing, and tighten the grub screw in the pulley whilst
holding it against the irmmer face of the front bearing.

Test that tke spindle revolves frecly without tightmess,
adjust by repeating the cperatiom until this is achieved.
The screw in tho collar Det.No.3 can now be tightemed
when collar is in place against the gear Fitted to
pulley. The two screws Det.lid.12 should now be inserted
in the holes abowe thc split in bearings. Strew down
but do not tightenm hard, adjust the front onc amtil a
slight drag iz felt when spindle is turned and just

ease back. Do thke same with the recar bearing.

Leave this assesbly now, placing the faceplate and centre
in a plastie bag till _x:equimd.
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AESEMBLY "=' : TAYLSTOCE
Ecfer to drawing Plate No.5

As recoived, the body will be attached to the base,
sgparate the two parts by loosening the screws, Det,]
in the side of the tailstock bedy; the base will the
come away from the body, Usc the file to romove
sharp edges and surface roughnoss on cast aread.
Clean beth items.

Inscrt tho sycbolt Det.Mo.E into the hole in the bas:
Fit tha basc to the body but do not tighten tke
screws Dot.Ho.3 yet.

Insert the cam leover Det.No.5 into the side of tailst
body and twiddle the eycbolt to align the hole with
the cam laver, a spot of greasce on the cam lever spir
is needed bafora finally pushing completely through 1
body.

The clamp put Det.No.ll should now be screwed on the
projecting thread of tkc aye bolt. The small boss ¢
the mat faces away from tke tailstock base.

Assemble the wnit to the lathe bed by tliding the key
of the base into the central slot of the bed, the nut
will locate in the undorcut groove, by screwing the n
further-on the thread of off, as the case may be, it

will bo found that: the czm lever cam be made to lo-:i

or unlock the tailsteck body to the bed. The screws
Det.Fo.3 can now be adjustec to bring the sides of th
body lovel with the base and can be tightened to hold
the two items together. Do this when the cam lever

iz in the locked position hut nct nxcassiuﬂy 50 a5 W
need a little movement,

Tura now ta the othor items and sclect Details 17, 18
13, 20, and 21,

Teke the Foedscrcow Det.No.l7 ond slide the bush Det.N
up tc the zkouldér, the knob Det.No.l19 is next pusho
on up- to the bush and held in place with grub screw
Dgt.Ho.20, Fit the screw Det.lio.2l into ths thread
end of Peodscrew, -

The Peedserow shpuld be screwed into the thread of the
tailstock berrel Det.No.5.
HOTE: This is ¢ left hand thread and is turncd anti-
clockwi=e to nEPogt thi=s gperation,
: &
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Make sure that ro sharp odge or burrs are present along
the groove in the barrel. Remove with file if there are.

Insert tho assembly into the tailstock body from the rear
end and onmsure the dimple in the bush Pet.No.1B is in
line with the screw hole of body, Fit screw Det.No.l5

and tighton to hold the bush.

The barrel should row be turned unti the slot is in

line with tke =crow kole at the fromt of tailstock

body, Fit the screw Cet.Ho.15, this screw Bes & plain
unthreaded ond which acts as a key to prevent the

barrel rotating. It does not ncod to be locked hard,
acrew in until it contacts the base of groove and retract
half a turn.

Adjust the movement of the kmob to turn frecly without
binding or tight spots and, by rotating the knob it
will be found that the barrel will travel forvards or
backsards depending on which way the inchb i= turned.

The clamp screw Det.Mo.2 can nov bo fitted to the split
bass of the bady.

This completes Asscobly "E'. So this can be stripped
down and painted after washing in white spirit.

Re-assemble when the paint is dry and use 'loctite’ on
scraws Det.Nos.15 and 21 and the clamp mut, Fit the
centre in the taper of barrel and check, by retracting
the barrel, that the centre is pushed out.

Whilst the paint is drying on the tailstock, the next
assenmbly can be Fitted. ;

ASSEMBLY 'F' : COUNTERSHAFT
Rofer to cxploded drawing Plate Fo.6

Tzke the columm Det.Fo.3 in hand first a2rd remove sharp
edges with a =mall File. Test that the bearing with
bronse bushee Fitied Det.Mc.5 will onter the hole at the
top =nd of columm.

Tae screw and clamp bush Det.¥os,.8 and §, and the hola
halfway down the column, are provided fer the backgear
attachment, this is covered in dctail in a separate
section and can be ignored at thi< point.

fie No. A
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Pie vha eplumn %0 ko wosy of hondstsak esaseing whave ' This plastic beltirg is of a special type and once the

it will be found that a wverticzl groove is machined to tension is applied initially it will not stretch 1y.
receive the column., Twvo thrcoded koles will be seen, undu
and the screws Det.¥o.l0 are used to sccure the two parts - Ecturz to the tailstock assembly and fit the centre
togetker. in the headstock spindie,
Fit the three step vee pulley, Det.No.ll to the Slidc the tailstock wp to the headstock and ext
spindle Det,Mo.5, allow the spindle to just rotrude barrcl se that the two centres are almost :mﬁ.the
so that the full chamfor is visible, enter spindls elign the tailstock body sidoways by adjusting the
from the largest side of tze pulley. Lock with the screvs Det. ¥o.3 in the zides. When it looks as if the
grubscrey Det.Bo.7. centres ore Ik lime, lock the scrous, The final

] sdjusteent of this will be done loter to a grester
§1ide the spindle into the bearing Det.No.5, and fit into degree of accuracy, this is dealt with in the sectien
column, check that the pulley grooves are in line with doaling with the use of the lathe.
the grooves of the pulley on the headstock spindle. }
Adjust by moving the bearing ir columm until satisfied The standard lathe is row complote.
and lock bearing with screw Det.Hc.4.

. If you have purchased the backgearirg attackment

The large pulley cen now be fitted to the spindle. nnd/or sutotraverse attzcimcont, you can now tackle
Fix so that there is no side movement but the spindle thesc. If not, you can go straight on to tha sectien
should be Frec to spin sasily. on setting uwp tho latha for use,
The bronmeze bushes fitted to the bearing are porous,
oil - : g types, it is best tc scak the bearing in
2 tin of oil ovarnight, This will then absord
sufPicient ofil to last for a long time. .

SufFicient bolt is supplied in the Form of a circular
section plastic late;gnl with & hole rumning through
the centre. Thread under the pulley on the headstock
and over the on the countcershaft, get the
lengtk by pullimg it intoc the centre groove of cach
pulley and marking, cut the belt #* less than this

so that tension iz applied when the joint is Ffitted.
The Pustener supplicd is pushed into one end of the
belt, using thin nose plicrs to hold the Fastener,
threcd the belt round the pulleys and Fix by pushing
the belt onto the projecting Fastercr.

If the beit is toc slack, then cut another 3% ofF the
length until a satisfactory drive is obtained.

Once the length has been estzblished, the belt can

be butt welded together, dispensing with the fastaner -
if desired. A hot knife blade (ar old ome!) is used.

Press both ends of belt simultoneously on the kmife and

when the cnd: are scPt, slide knife avay press ends

together, hold until set, trim off thc VFlash" with a

razor blade or scissors,
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DRIVING THE LATHE

Having completed the assembly of your machine, you
will need to Fit it to a bench or, if you want a
portable unit, to a baseboard,

The area required wvill depond on the phys1ca1 size
of the electric motor availablo, The sketch shows
the layout if using a baseboard. = .. "o,

If you use the special plastic belt we supply there
iz no need to allow for moving the motor and this
can be Fixed using bolts and muts or woodscrews.

The Lathe should be fixed with small bolts and nuts.

If plastic faced w of about 3" ~ #" thick is
used - and often s is available as cfFcuts from
D.I.¥. and Handymsn Stores, it will be found ecasier
to clean as the oil will not penetrate the surface.

Fit rubber Feet 2t the corners of the umderside of
the base, this will prevent scratching the surface
of the table it is rested or in use. -

Weere motors are bought from us we will supply a

diagram so that it can be wired to give forward -
aff — and reverse. If you already have a motor

we wilil be pleased to advise om wiring. -

SPEEDS

— e —

The best :;:igge speed range will be obtained if
the count t Spindle is rumning at 750-800
revolutions minute. The Speed range will
then be as chart shows.

If your motor speed is 1450 r.p.m. the pulley size
will need tc be 2" diameter. IF you buy one of
our motors tho belt and pulley will be supplied.
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FITTING THE BACKGEARING ATTACHMENT.

Refar to d.h‘:qg Plate Ho. 7.

Ciear all gears by washing i» vwhite spiric, paraffim
or kerossnc. Eemove the countershaft column bodily.
The ccocentric bearing is fitted tc the countershaft
in the large hole provided, the screw and clamp should
be looscned sufficiently to allow this., Fit the
s;Jimi-lE bet.No.l to the EEEI' Det. io,2 this i'j tho
larger of the two gears with small holes in the centre.
Hote from ths dr s that the flat Fface of the gear
iz against the eccentric bearing. The small gear is
now Pitted toc the other end of the spindle and locked
in position, test for free rototion without end play.

The large gear Det.Fo.£ is mow pushed ontc the tail of
the headstock spindle and the circular nut, Det.No.5

is serewed on the thread, which will be wvisible in

front of the gear. Screw up finger tight and lock

the gear with the grubscrew Det.No.6, test that headstock
spindlie is Ffree to revolve without stiffness; after
getting this satisfactory, remove the circular nut,

treat with 'Loctite' and replace.

The countershaft can now be refitted, locsen the grud
screv in the headstock pullsy and engage the gcars by
moving the cccentric by the lever towards the front
of the machine, if the scrcw Det.lNo.B in commtershaft
iz tightemed ﬁghtly the clamp will stiffen up the
movemant and help get the best setting of the gears.
Aim to get the gears rurning sweetly togethar without
tightness and lock the screv to clamp ecceatric.

The action of the gear reduction will now be clearly
seen, iFf the pulley on the headstock is rotated it will
not turn tho spindle directiy as we have loosenad the
screv vhich locked the two togetkor, but the geer Fived
tc the pulley will drive the large gear on thz eccentric
spindlc, but bBecause oF the differ-nce in sizc of gears,
the spced will be reduced. The large pulley is solidly
zonnocted by the eccentric spindlie to the small gear
vhich' is meshed with the large gear on the tail of the
spiedle, so we again get a further reduction in speed.
fhe large gear is Fixed to the spindle and thus,
although hezdstock pulley revolves at say 100

WI lutions per minute, the spindlc reveolves at only

5 P oflls
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!nmmm the glaring ;ﬂl‘. get csesor desve o cho |

SE £, We BusST loosen the clamy screw =and teke the AUTCHA VERSE ATTACIET

gears out of engagement by moving the lever to tke ATTOYATIC TRAVERSC ATTACHENT

rear, relock the clamp screw. Refer to drewirgs Plate Mos. & and 3,

g’;hmmﬁ ﬁﬁtﬁﬂlﬂﬁﬂ now be Eemove the cover plate from the fromt of the bed,
tened. SPINGLS 1= BOw onCe Fit ‘the bearing bracket, Det.Ko.26 on drawing, to the

m ghfm tn:ypgii?. theDEni“iJs “f.ﬂ:ﬂﬁds end of the bed using the screws, Det.Noc.27. Do not
o - tained ing pulleys with gears tighten fully. S1lip the clutch bobbin, Cet.N0.23 on
and -’J:Fitz 1§:g:g§:§ﬂ ¥1ll be found in the section to the end of the leadscrew projecting inside the box
2 > under the headstock. Insert the lsadscrew extension

shaft Det,No.13 into the bearing bracket and into the
clutch bobbin. Align the skaft by tapping the

bearing bracket until the bebbin slides easily alnng
both shaft and leadscrew. Tighten screws, Det.No.27.
Withdraw the shaPt From the bobbin and fit the

retaining collar Det.No.25, push the shaft al to
engage in the bobbin and mntil the raised shoulder :
contacts the outer Face of bearing bracket; the collar
is now pushed against the inner face of bearing bracket
and locked with the grubscrew. The shaft should be frea
to turn without tightness. The two screws Det.No.l4
are located in the threaded heles in leadserew and
extension shaft, these are specially prepared aflen

cap screws and should be screwed Ffully in the holes.

The bobbin should be slid along and will mmu with
both screws at its extreme right hand position. Test
that the bobbin meves cach way without excessive
tightﬂ&!-'u .

- Det. Fe.21, the slide bar can now be tried in position.
It will be sean that x pin fitred through this bar,
@Mﬂ%piﬁshmﬂ.hmtﬁtumnmﬂthezé
it ig the larger that emgages groove the =i
of bobbin. Fitthgsude-barm-thabadlocinﬂngitiu
the grooves pachined ir the ¢nds of the box. The pin
should engage in the groove of bobbin, there skould be a
clzarance betwveen the end of the pin and the imner
diameter of the groeove of bobbin - about 1/64th of an
inch, File tke end of thke pir if this is too long.

The a?aratir? knob, Det.Wc.16, should now be fitted fo the
front Face of the bed cover plate, using the screw and
soring washer gmnded. The spring washer is slipped

or the screw, insert sgrew into kvob and fix to cover
piate, tighten screv until kncb cam be moved, but with
the spring causing a small amount of frictionm.
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vosieion the sior in knob so thar it is ai the tep
and Fix coverplate to bed meking sure that the pin

of slide bar engages the groove of bebbin ané tke =lot
in mocb.

Test the action by the knob to the left, this
should disengage the bobbin From the scrow fitted to
loadscrow, Tarn the leadscrev handle and see that
the extension shaft does noct revolve.

Turn the Imob tc tke right and at che samc time

revalve the leadscrew to bring the pin in line wich

the slot in bobbin, the krob will then push thea bobbin
along and cngage both screws, Det.No.l4, this effectively
connocts leadscrew with extension shaft and can be
crecked by turning the leadscrow kandle. The extension
shaft will be seen to revolve alsc. E

& ¥eoy must now be Fitted to the extension shaft, a
length of steel is supplied for this purpose, cut a
picce to the same length as the keyway or groove in
the extension shaft. nmvethasharpedgesandém
in keyway. The , Det,Ho,11l, should now be tried on
the extension ¢ it may be found that the key will
need easing with a file on the top or sides to allow
the gear to fit firwly, but not so tight that = hammer
reads to be used.

Test that the collar, Dot.Wo,5, will fit on the projecting
end next to the gear. Now remove thesc items,

Take the slotted com, Det.Ne.l5, =md fit on the projecting
bos=s of ths bearing bracket. The capscrev. Det.Ko.23,
should 27low the amm 1o be locked in any position.

Re-fit the gear with key and collar, push the gear
fully home niuinst the shoulder of the shaft and lock
the collar with grubscrew,

Insert one scrow, Dot.Fo.2B, from The rear face of slotted
are and siip the shouvidered bush, Det.No.7 over the screw
with the shoulder against the arm. The doubls gear
Det.¥o.8 (which is the larger of the two double gears)
should be Fitted ol the bush with the small gear Facing
the arm, the washer znd nut bet.Nos, 5 and 6§ are screwved
on the thread projecting.

PAGE NO.15 'g&

2114s the assembly down the slet 3¢ that tha smell
gear engages with the g=ar on extensioz shaft, a

small amount of backlash or movement is reoded. Test
that the gsars rovolve together casily, the clutch
shoulé be disengaced whee doing this.

Tke remairing double gear can now be fitted, asscmble

the busk, Det.No.7A, irnto the gear, the flange of bush
againat the larger gear Fface. Locate on slotted arm

and slide the lzrger gear behind the other double gear
Det.Ho.8, Fit the screw, Det.%¥o.2B8, through the slot
intc the bush, using screw and washer, Det.Nos. 5 and 6.
Lock this gear tc the slotted amm, the small gear of this
assembly to be engaged in the large gear, Dot.No.8.

Test for frec movement of the gears.

This now leaves the small gear to be Fittec to the
keadstock spindle. Use the remaining piece of stecl

to make a key to Pit the keyway or grocve machined in
headstock spindle. The gear, Det.Ng.2 is now tricd on
the spindle, adjust tke ey until the gear can be pushed
on by hand, reduced boss of the gear fits against
the shoulder of spindle. The krmarled mob, Det.No.3;
i5 serewed on the projecting thread to lock the gear

to the spindle.

Move the slotted arm up to engage thce teeth of the gear
just fitted, with the large gear of Det,No.4. again
adjust the backlash. Tock tho slotted arm in this
position with scrow, Det. No.Z29.

The slotted trip bar, Det.Noc.30, caa now bs fitted to tho
; in the leadscrew mut, using the screw and washer
to lock it im place. Sat the bar to project to the
lefPt hand end of mat,

The action of the Autotraversc assembly is as Focllows -
as the headstock spindle revolves, the gear on the tail
ond drives tke otker gears, transmitting = rotary
movement to the oxtension skaft - 'he spesd is greatly
reducced by the gears fitted. If, =5 the gear train is
ir motion, the kncb Det.Fo.1l6 is turmod to the right,
the bobbix will move to angagce the screw Det.Ko.l1l4

in leadscrew. At this point, the Icadscrew will also
hﬁ d:-i':'en. causing the saddle and slides to move towards
the left,
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435 The saddle travels along the bed, the trip bar will
eventually meot the Protruding end of sisde biar and
push it aleng, thus disengaging tha bobbin and
disconnecting the drive to leadscrew which will then
cease to tura,

The advantages are Mary, and are describag in the
section dealing with lathe use,

IT is advantagecus to paint greoaze gn all moving
parts, including thosze inside the box,

PAGE No,17

HMATNTENANCE
i

To get tke best results From your Lathe, it
iz necessary to look after it,

Always clean the 2lides after use as dust and swarf
Can cause wear to the varking surfaces.

IF the Lathe is in use daily then cil al1 moving
Parts daily, Otherwize, 0il bafore using,

It is 2z good idea to cover the lathe when not inm use
= a4 Fitted cover iz easily made from heavy gauge
polythene sheet, or even 3 thick quality Plastig
bag.

USING THE LATHE

The follewing notes bave bewsn prepared in the hope
that they will prove of value and erzbile vou to
get the best rasylts from the lLathe and, by
Froperly caring for it, ensuring the longest,
trouble-freg working 1ife.

Although it is Poseible to look in reference works
and find eptimum Speeds and fesds for any given
material and diameter, with tcel sShapes For mawimum
metzl removal, I would firmly advise against this,
The recommendations, whilot being necessary where
mass production is concerned, are of no benefit

to the small Latha user, =

The tool shapes shown haye been Peund, by actual
Lise, to be the best for MOST purposes,

Where spesds are concorned, start with the 2lowest
Speeds and work up. It will soon be apparont
when the best speed fop any particular job has been
reached ag the metal will be removed Cleanly and
2a5ily without mndue nojge,
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once past this point, 1t will ke obvious as the tocl may
overheat, the swarf will no longer slide cleanly past tke
tool and the noisz level will rise, "chatter® may start

(this sounds like teeth chattering only much louder). The
surface of the work will lock vory uneven, When this happor
reduce the speed. As a generel guide, the larger the
diameter the slower the speed. Cast iron should be worked
on slow speeds, preferably with a tool Lipped with carbide.
Do not use any cuttirg Fluid,

Stecl, mild and Freccutting.

Use a sharp tocl and =pply cutting Fluid with a small brush
to get the best Finish.

Brass and Bronzes,

Very sharp togls with very littie or no top réke to tool.
Do not use cutting Fluid. It is adviszble teo use safety
glasses or fit a Perspex Shield over tcolpest, as the swarf
From this material deces Fly about and is very sharp and hut
when it leaves thke tool.

Personally, I wear safety glasses whatover meterizl T am
turning - having hot swarf in the eyes is no jﬂk&!j

Aluminium and Dural,

Pleaty of toprake to the tool. This material is best
machined at speeds higher than steel but lower than brasas.
IF too high speeds are used the material will build up on
theé tool and lock as if it is welded on. It helps to use
either paraffin or white spirit {Xerossm= or Turpentine) -
2pply with brush.

Alloy steels and special proprietory materials are best
machined on a trial and error basis using the shapes showm
for stecl as a starting point. Experiunce comes with

practice and oftex by tryirg variow:= skapes and argles
on tocols the job can be completed satisfactorily.

Tools.

Tool=s are best fround to si-.a.;.n ﬂ'm high speed steel
toolbit blanks. Thess arc cbtainable at most good tool
merchants and arc available in various lengths. They are
ground Flat on all four sides, The sizes suitable for
'I':hi.s"l mal.}:h:.ne are either " sguars or 3/16" squarc.(6 mm
or 4 mm
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The carbids eipped tocl, mentioned as beadng t'hu bese »

3 : : : - o
€ast irom, can be supplied by us, 3" square shahk tipped
toolz are used and available in two or three shapes, IF
you get these they will do all thes work you may want to do.

The biggest drawback to using tdi tools is the

- it is possible to grind them us & green gri i
vheel specially made for this purpose, but itm
2 diamond lap to Pinish the edrs properly. In spite of’
this, the need for re- will not arise often and

it is sometimes possible to approack 2 local ineerin
works and get is done in their toc.rcem, . 3

Another material for mzking tools which is somewhat
neglected these days is Silver stael - this is aveilable
énquare é:é?nim and £1 3:1? o o
2 at precisicn und stock which i
termed “Cauge Plata®, f T i

This is supplied in a soft or awnealed conditiom and
xsiﬁed to the shapes required and can be hardemed mﬂg

Although it has limitationms it is very useful and is

especially good for working brass as a2 much keener adge .'.'.-

::gﬂba given To 2 tool than is possible witk hich speed

Screwcutting Tools,

These are single point tools and require nding to the
angle of the thiead to be cut, as mﬁipﬂmms ande
Metric threads have an inclpded angle of 60" and English
threads have an angle of 55°, Tt Pays Ao have ohe

tocl for eack rather than re-shaping a single tool.

B.A. (British Association) threads have an angle of 473°
but thesecmt#esmtmthﬂu:ﬁinemmm
-0dd pitches of this mg;ie and are best cut with Button
dies using a Tailstock disholder to get a true thread.
HOTE that screwcutting tools are not usually given toprake

as this alters the shape of the ancle INTERNAL
are cut using a boring bar with the end

thread angle, ¥ : g =
Bor Bars,

Memusadvhmhnlaamdtnbemd:inadanﬂshapﬁ
-are given suitable for various jobs., The dizgram shows
;Ma;hg;aranm 15;_: under the cutting edge to prevent
; . 2 consi 1

g 40 Thistml. derably morz than th_ﬁ_ clearance
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- Sorkholding.

_ then change the tool for 2 sharp one to finish - this has

-

re are various methods of holding work to be machined,
'mmms't is that of drilling a centre hole at each
end pf the work - in the case of a Bar, and attaching a
er or dog to the end near&ist the headstock. This
dog is driven by 2 pin in the Paceplate.

Although simple, there are points to watch., If the
headstock centre is not absolutely true them it will mot
be possible te turm an accurate workpiece and this is the -
reason that all headstock or live centres are left in 2
soft condition, so that the point may be turned true whilst
in position, This is not difficult and is explained in

thgter_tnﬂt&;[lﬂt"m-

A Purther point to wvatch is that thé tailstock centre
is kept lubricated and is adjusted working, as
due to beat czusing edpansion of the wo wﬁem'
this cdould, if not dome, lead to burning out the .
céntre of the tailstock amd mnpgi;ym workpiece.

A revolving centre incorporating Ball races to take the
thrust is very auseful .in the % stages,

£or the most accurate work, always ish using.a
centre. In any turning oper=tion it is better to rough
turn all over, leaving zbomut 10 to 20 thou, oversize amd

two advantages. Firstly, most bar steel, brass dural,
etc., is rolleé to size rather than machined. This has
the effect of stressing the skin or surface of the bar

and, when machined away, the stresses are relieved .
causing slight distortion. It will be clear them that

if you finish the work completely to size at one end and
then turn the work roumd and machine the opposite end as
soon as the skin is remcoved with the tool, the end Fimdshed
to size will be distorted. This also spplies to Cast bar
such as irom 2 m-m&;:ditﬁhgmhgnﬁ::“th'gﬂin
already Or ground avay 1 10 - t oversize
(25 is commercizlly available ir a ra cf sizes). 'I'.hﬂh
sacond advantage is that by using “wo 18 - to roug
out and a seccnd te, Finish the work, a higher gﬂn:a Finish
is cbtained, with more accurate results, than if a single
teol kad been use '

To centre drill the end of ths work is not diFFicult and

can be done in various ways. First, roughly trim the

ends of bar with 2 file to get them rcasomzbly Fflat,

using ing fiuid - either copper sulphate sclution or

a ; .layout Piuid - or a heawvy type of Ffelt _
g pen will give quite good results.
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Numbering is wrohg - the last pla'té,'&hﬁwing
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.- PLAT® (¢, | the autotraverse, is also numbered Plate 10




'hnﬂthnmmulpnmtrﬂ square - this 1s a
dtandard accessory with the combination set. 0Oddlag

can also be used - this is a caliper with cne
ﬂlIrMIagandapolntmth!atm.bysettwn to

half the dicmwter of the work amd. then using
t:lll t~to scratch across the bar end, From four places

uﬁlluwamllhnuﬂammthecmtﬂwhi will
enough to guide you, when marking with a centrepunch.

n pmch must, of course, be wused whatever means are used
to mark the centre,

To drill the centre hole & special type of drill is
= ﬁes-mualinmimmmmdmmtw

cheap. of a short body, it is shaped to the
same nnu:l.u {Eﬂza}ﬁmiﬂ} as the Lathe gentres, with a
and much mllnr drill at the point. Two l’lutn
uaul::l.md in the ands ‘cutting edge. [EKnown as a
combination centre u, 8 a twofold purpose, it
mtlnﬂtﬂs,mmdmmrmmm.mﬂlm:m
the spaller drill
m tld.: a reservoir for d
ubrication. = The ) Slearly what is
H.ﬂt- l'iﬂ'.l- -Plate M i )

Hold the bar in 2 vice and use the drill

kmiwituﬁc_ to the axis of the
w .];H'UE_ 2 rﬁ%ﬂm t;-hgha whole object.

Tho mwmhntmﬂm&vaﬂcmmm
the Lathe centres. ‘Tighten hihtnﬂ: centre by using

Eofe
§82
g38
4

the handwheel after to the bed. Do not
over ]mt :‘m : - th:l‘.: is mur
felt

m:-{u ' Nefowe dving tRis.
Iﬁnmiushmldhpullt snti_utthipinin

tho facgplate drives against tho leg of the carrder and
not on scrov.

Tho mlmmbeﬂtm to the toolpost. As it is
a.ln;pmdifﬂnltm t the tool to the ond of the
bar when be centres, it helps if the
tool is mounted the thand side of the toolpost
rather than the 18ft as u - rotate tmlpnst to bring
the correct side to this tion,

will also be helpful to set the tnp:‘;lide at an angle
to the axis of the Lathe as this gives greater clearance

{




Hg =k E

= B!Etg bar turning teel and cnsure it is set with the
cuéﬂlgg edge on the centre haight of tke machive. Pack
wnder the tool with strips of tin to adjust this,

It is not Fossible to retain the igi i

- » e P Dr 1 :
tool, as each time it is sharpened %g wiilhiégﬁi gﬁEtne
cutting edge slightly, - P

We are row prepared to sot th i cur ¥
- ) 3 =2 i
line witk the Headstock, i i L '

Position the tool just clear of the b s
) ] C ] ar end
Eﬁct£:i$§t¢$k and %Est clear of the bar“ﬁurfgggFGrtggiggh
: ching, & loud sgueaking noise i

either you have Forgotten to oi FEERle s Lol

o oil the tailstock oo ;
have too much pressure exerted on it. " Adjust Eﬁugif GI:
is the case. ~STOP MACHINE FIRST o %

If all is well, advance t3 i
' e the tool by turning ths 55—
slide Encb until tecl ie Just scraping thegsurfaggﬂ—sft

Im more or less out of true This ds w if 4
: ! ' is why it &
E? zﬁtwgfetgool_to ggu:ﬁetggwha: before swgiéhiﬁg gﬂf
] = uching 5id = i
rotated the high side would more ﬁiaih;?kgﬁi ?E;ngiefhe

will most likely only Scrape on one side, as the bar ng-
' se
as

tool due to the shock af impact - this could also chip the

cutl'_mg ‘edge a;d m2an regrinding the tool,

work: by using, th !
Clodkuive. L= J E_lEﬂﬂﬂG?Eﬁ

Ll ARSI ST a5 S S
Having g6t the tool scraping, mowve the Baddle elear of the

%

Note the index Craduations on the cross slias aint T
s sracuations on-the-cross-slids. s
- @ fibre tip pen of pencil fo mark the 1lide ﬁﬁﬁgﬁﬂgh' B
npp§§1te the Fixed mark on the cross-slide,

. Sach division on the Xuob eqirls T Chaitandin or T dhy -
L OLF . Ol The Inob QU i
gg .g:g mm ) AL MOVEMENT. This mﬁé;ttﬂagfﬂmﬁnﬁ
B ey, e Work. will be freduced .by-double.
bar. . pactsas the fool Will take a cut all round the - -
o pas roemefore, when measured.across the work diameter
188 reduced it at. Fach point £¥ém the axi- . 2. the bar.
Take 2 cut of 5 thol(or 125 mm) by turiing the cromi
& i s@ the togl along the

AVLI10Nn They

slide knob 5 divisions: - Fraver
bar by rotating the leadscrew knob clockwise.  When you

have a. 2" length of the ban machined, return the tool to
further cuts of 5 thou.deep until the

FAGE MQ.23
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Measure the diameter of bar at each end of the part
machined, It is 1ikely that an error will show.

If the bar is smaller at the tailstock end, then adjust
the tailstock body by loosening the grubscrew in the near
side gnd tighten the grubscrew in the rear. This will
move the body (and the end of bar) away from the tool.
This should be done in stages, moving the bedy a mimute
amount, taking further cuts alomg the bar, re-checking
and repeating until "both ends of turmed area are identical.
This will have the result that the tailstock is absolutely
in line with headstock amd wseful practice will have been

gained,

If the diameter at tailstock end of bar is larger, the
body neads moving nearer to the tool.

The bar can now be used for Further practice as follows.

Assume, For the purpose oF thissexercize, that yow are
going to make z Spindle with a diameter of 9/16"over
the centre and with both ends reduced to a diametér of
3/8" for a length of 13", ; ;

It will be necessary-to measiire the distance on the work &
that it is required to reduce, this can be done with a
6" rule and a pencil at this stage, The mark will show
up when the work is revolving - mark to leave the length
about 1/32% under what is required finally. Most
experienced tuppers weuld, no doubt, hold a rule just
clear of the woilk whilst actually turning it, but I am
assuming no previcus knowledge and there is quite enough
to watch witheut adding further to it, 1f you are a
novice. In any ea&fe, the final length will be Paced,
using the graduatigms on the leadscrew knob.

Change to a $ide gutting tool, setting to centre heigkt.
-Pogition clear of the bar end, vou will have previcusly
marksd the length to be turned, as described earlier,
using a rule and pencil.

Take a cut of 5 thou,(or .125 mm) by turning the Knob
_through five diyiai$ns in a clockwisz direct =,

Traverse the 5addle ‘along the work by using the leadscrev
¥nob until the pencil mark is reached, Ering the tool
back to the starting point amd switch off machine,

" Gheck again that the bar is not sloppy on the centres

and measure the length to see if it is just under the
Final measurement regquired.
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8tart the machine again and take Further cutse until tha
area belng turncd is running true. It is advisable to
check the fit of bar on centres after avery two or three
cutsg, when it will be found that adjustment may be needed.
This is due to the surfaces ¢f contres and centreholes’
bedding together. They will scon settle dowm, howevar.

Ha trued the surface, use a micrometer to measurce
the diameter. Make 2 note of the figure and toke away
From this’the sige Finally requived. Asswio oS an
example that the figure obtained is .605" dia. The
size we want it to be is 3/8" dia, plus 10 thou. which
is .375" plus .010, or .385", take this From the First
Pigure - )

.605

+ 385

-220

This is'the total amount to be removed but as we saw
earlier, we must divide this by tyo in order to get the
amount to bz removed by tha actual reading on the Encb
Graduations. 8¢ the Figure will be ,110" or 110
divisions, as the Inob has 40 divisions it will be scen
that two I-‘fu.u turns of tho Inob and a Purther 30 divisions
are required to bring the bar to sige.

By this time you will have bocome more used to the
machine and gL take deeper cuts with the tool,

Do not juat rely on the dial being abgnlutely accurata
for this amount, however, but when kalfway h mako
another measuremcnt of t‘m work and bofore taking the
Final cut test for size again. The roascon that it will
not be 100% accurate is at wear of the tool edge will
take place, and it hns becn ¥rown Por o mis-colcularion
to odcurl

WVhen this end of the bar iz machined, reversc the bar
in the Lathe and fit the carrier to the end yon have
ust machined. Us¢ a2 small pieco of soft mo. ~ - either
rass, copper or aluminium - under the screw point to
avoid moking a nasty scar in the surface. -

The procedure is now to ropeat the operations on the
second ond of the bar that vou have done on tho Fivrat,

Having donc this the tocl cen be renovod from toolpost
and £ newly sharpeged one Fitted.

FAGE HN.26

. in a continuous manrter, 4

The workpiece can now be fi.ni;ixed to size, give a smootl
even feed to the tool by rotating the leadscrew handwheel

Use cutting Ffluid applied a small paintbrush to give
the best finish to the WHQE, 'l‘thuact length gim
the end of the bar to the shoulder can ba easily
detarmined by using the graduations o leadscrew hand-
vheel. This gives 20 «(or 1 mm) traverse to the
saddle for each revolution of the whael. It is not
difficult to work cut how many turns are needed to give
a precisc length,

Having finished to size all over, remove sharp edges with
a tool set to 455nppmnut|1y or use a tool with a :
cutting edge ground to this angle. ]

The extrcme ends of the Spindle can be bast faced by
using & narrow knife tool with the front ground to an
angle greater than the centre angle. Even with this
tool it is not pessible to machine the end completely
but will leave a ring of metal around the centre hole.
To overcome this} a special of centre ia best
used, This is one in which the point is gr away
at one side until jubt over half the diameter is left.
This 15 set in tailstock-wifh the flat Facing the tool
5 clogr to the GERest ol Suds s Boowm ae & Fhakt
o The . 5 18 as & "
cmtnf - seé Sketch, Pig.No.2, '

Al-gtmgh I have taken some :Ipaca to describe this basic
operation, you will find that it will take far less time
to actually perform than it took me to write out.

There are many easier ways to dpproach the job just
described but all of these need more equ - t i:s the
way of chucks, steadies, etc. I have tried to show
that it 15 possible to turn cut good work with the
basic equipment and it is the best voy of gaining
éxpariance. .

Using a Four Jaw Chuck,

This is a most useful accessory and the most versatile
type of chuck, It is possible to hold irregular shapod
a¥ticles, such as Castings and square bar, as well as
give absolute accuracy in holding rourd work.

It takes practice to use it te best advantage, but once
you get the kang of. adjusting tke jaws it takes very
little timé to set a job in 1irt.
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It helps if an indicater is available. Thara are mexy
of these on the market, but I would recommend that one
of the lov cost type such as the Verdiet Junior be
obtained - they are very robust and of a size casily
managed on the Lathe.

The method of setting is toc open each jaw in turn until
rho work will cnter. Now tighten cach jaw - equally.
Rotntc the chuck by hand. ° Any major error in truth
will be very obvicus and ccn be corz=cted by loosening
the jaw on the low side as near as can be cstimated by
half the error. Tho opposite jaw is then tightened

to take up the slack. Notc, it may be nocess to
slightly lcosen the other jaws to emable the wgiEﬁiﬂcc

to move, After this has been done, rotate the cnuck

and chock again. If the work runs moro truly, you can
now Pit the inigator to the toclpost waing a bar to
hald it in a convenient position. Set the stylus of |
the indicator to a peint whero the hand registors a mid
position on the scalc. Mow by turning the chuck until
one of the jaws is directly in line with the stylus, note
tho reading on the didl, without altering the position

of the indicater turn the chuck until tho jaw opposite
the one just checked is ir line with the stylus. The
dial will indicate the orror. This can be rectified by
lopsening ome jaw, the low reading one, wnd tightening
the hi o ing cne, the rcading should then be the samo
on both jaw peaitiens, turn your attention to the other
Jaws and repoat the process until the wvork mums truly
and shows no percoptible meovement on the indicater.

It is & very quick operation after a few uttempts. The
Jaws can be reversed to hold largor objuctis, or just onc
or two can bc reversed and the others left. When, for
instance, rectangular aobjects need toc be held. Te

reverse the jows, withdraw completoly and remcve the screw

_ from its reccessed tongue seating on thc jaw. Turn the
Jaw over and replace the scraw, rafit in body,

Always kecp the threads in the chuck body clean a&s swarf
can got mmbodded in tho roots proventing correct Fitting
to Spindla nosc. 150, clcan the register diameter and
face of both chuck and fpindle before fitting. Any
swarf here could causc tho chuck “o run out of true.

e it is nocessary to either turm a boss or boro a
hole offset from th: middle of a casting cr bleck, the
mathod is to moasure the position of required centre ond
us2 a certrc punch to mark. Seot in chuck as near as
can b2 seen by eye thcn usc & contre Pinder and by using
indicator on*this the work cer be sot to run truly.
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Cetails For making this wseful accessosy ads givon
glsewhere,

The aw S5glf Centory Chuck .

This is usoful for holding round and hoxagonmal material.
It is quick and easy to operate and is favoured by many
users, Its main disadvantage is that it is rarely
accurate, an error of 3 to 7 thou. is usual, even iF it
is true whan new, it deoes not remai: g0 - and the error
can vary on different diameters of workpleces. Having
said this, I shouid, porhaps, add that the larger
industrial chucks are better in this respect but the cost
is obviously much groator. This dces not detract from
the uscfulngss of this accessory as leong as the user is
aware of itz limitations. Somo chucks have jaws whick
can be reversed - in this casc when the jaws hava been
completoly removed, turn the scroll plate - that is the
ring at the rear face of the chuck, until the start of
the thread is in position to emgage the teeth cf gnv (1)
but when used in the reverse position jew number (3)
should be used in Slet (1), jaw §2} Fits slot 2 and

jaw (1) is used in slot (3). If this is not done the
jaws will not run truc.

Othor chucks arc supgéied with a soparato sot of jaws
and, in this casc, the corrcct numbers should bo used.
Agajn, it is necessary to maintain clsanliness and lightly
cil the moving parts,

The Faceplate.

This is useful Ffor cbiuctﬁ which are too avkward to hold
in the chuck or for dises which arc too large to swing
over tho bed.

Anpther use is turni quckh things as locomotive wheels =
the best method for %gasn is to 1d in a chuck, face

the back and bore the hole for axle Do this an all

thf.: ‘l’hﬂﬂl L

Then make a dummy contro tc fit the Spindie with an
extensicn suitable For the wkeel boros,  This should

ba machined to sizec after fitting in position. The
wvhoels can thon be mounted on thils spigol and small balts
used between tha spokos to clamp to Faceplate. The
wvheels, vhor Finishod in this manner, will all run trae.
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1 g and let Adaptor.

gd to hold bars of metal which are reasonably
Eg:%:::aa{: E:IB. Thoy will only hold the size of
metal that they are supplied Por.

advantages are that the metal is gripped on its entire
Eggnatar nng does not get marked. Due to this it is
possible to turn, say, an axle, using a stock diameter
and roducing one end to fit the whec). The bar is then
parted off or cut to length and can be reversed in the
collet to turn the other end.

The nose taper of adaptor needs to be trued in Lathe
to ensure accuracy.

Maintain scrapulous cleanliness at all times with ccllets.
Vipe the nose socket clean of ships and swarf befcre
inserting - the collet should be retated by hand in the
socket until the Xayway is in line with the Key then it
will ge Pully home. The nosepicce can then be screwed
in position. Do not tighten until have pushed the
bar into the collet. Always wipe the bar clean befare
using collets and ckeck that no 3 or burrs are

marr the surface. g of this nature will ruin
a collet for accurate work.

Drill Chuck.

The use of this itom is obvious. The shank tapered to
Pit the tailstock barrel and holds drills, roamers and
taps when making heles ir work held in lathe chuck.

The drill chuck will also fit the haadstock spindle
taper.
Tailstock Dieholdor,

This accessory is used to hold Buttc+w Dies of 13/16" 0.D.
They are called Button Dies bocause with the Four holes
around thoe contre, they do resomble 2 button. They are
available to cut nll BLA. EEritish Association) threads.
B.S,F. (British Standard Fine) and B.5.V. (British staniard
Whitworth). Also many othor fino threads up to $"diameter.
American National Pinc (A.N.F.) and American Maticnal
Coarse (A.%¥.C.) and number sizes are alse available in

this size of Dia.
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The die is loaded invto the recess of the dieholder
making sure it is cloan and seats to the flat Face.
The dies usually have one side that is more tapered at
the thread end ~ this is the side to Face outwards.
Use the screws in a manner that does not distort the die.
Screw home the centre screw of the threc into the split
of the die, Use hand pressure only. MNow screv home
the two outer screws to engage in the Dimples of the die.
It will be seen that if tho centre screw is tightened so
that it opens the split of the die, the thread will be
cut slightly larger than the Standard and again if the
two outer scrows are tightened more than the centre one,
the die will be closed slightly znd cut a smaller
thread than Standard, : that this adjustment is
limited. Do not ovordo this or tke ¢ie will break
opposite the split,

IF you wish to cut a throad up to a shouwlder and do not

vant an undercut position at this point, thread the
scrow with the die Pitted as above and then reverse

the die in the holder - the taper lead is much l=ss at
Ehis sida and can be compared with taper taps and plug
aAps.

The body of the dieholdor is macHined te a sliding Fit
over the Tailstock Barrel and to usc, extend the barrel
so that about J" to 1" is sticking out. Lock the
barrel with the clamp scrow,

Slide the body over the barrel with the die Fitted.

It has boen assumod that the work is tumed to the size
to be threaded. It is best to have the work a couple
of thou, small on diameter as the action of threading
will bring up the metal to size. Mote tkat if a boit
of " B.S.F.thread is being made the shank should be
made 3" minus a couple of thou. Ve do not allow any
metal for threads as is the case when threading a hole.

Chamfer tho and af the work so that the die has a good
start.

Place the lover of tho dicholder against the bed or
cross slide, onsuring that it has cnough clearance in
Front te nlicw movement of the length to be threaded.

Until you havu cnough expericnce to use a slow spesd on
the threading operations, I would strongly advisc turning
the Spindle by hand to cut the throad, Usc cither
Tallow or . tepping compcund, such as R.T.D. compound,

to asuist getting 2 clean thrend.
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It will be found quite gmsy to do afrer a 1ittle practic
and because the die is gulded by the tailsteck barrel
truo threads will be cut,

Where holes nced te be threaded, & top is used, Thase
are availsble in a wide rango of sizes and cowe in topor,
sacond and plug. For most purposcs the second tap
alone can be used. This is lighter on the pocket than
threc of each siza. Thoe plug,is, of course, esscntic)
wvhore a blind hole needs to bo threcled - (this is e
hele that does not go through the work). Vhea threading
holeos, allowance has to ba made for twice tho dopth of
thropd, but it is not necessary to work this out, as
many tables give tapping sige drills to use For any
givan thread,

Hold tha tap in the drill chuck and rotate Spindic by
hand but, in this gcasae, leavo the Tailstock Body Jree
to slide along the bed and as the tap screws into the
hole it pulls tke body with it - iF you do mot do thiu
the hole will be just milled larger with tha tap shearinc
itu own threads away. Do not screw with a comtinuous
action but give a half turm back ocecasiorzlly to veer
the chips, Holes tapped by this method will be true
a3 long as the hole lled was true. It makes a ouc.
ncater job if the first thread is romoved by countor—
sinking with a drill of a diameter equal to the scrow
diampter as a burr is always ralscd when tapping.

Dril ] in Latho,

Most pecple, even if not associated with onginecring,
xnow what a drill locks 1ika.

When used on the Lathe, it Ptql to have the short jobbew
~ lengths ns thesc are atiffor in ute and éo not teke up
tae much lmﬁ, cspocially where the distance betwoen
centros is limited.
You will find that if you hold a drail in the tailstock
chuck and feod it to work held in the Lathe chuck, that
wvhen tho drill touches the work it will wcible.  Tho
bost way tc start a kole truly is Lo use a cantra drill
First - as it is much stiffer than a twist drill. Drinl
the metal until the countorsink is rairly doi and then
chango it For the size of twist drill reguiod.

If you want a hole to be drilled te size ass a snallor
drill First and follow with tho Pinal ome rocuired.

'I'lqi! is because most drills, except whon new, have points
wvhich_axe very slightly off contre., ‘This causes rho
drill to oscillate and drill a 1avann baie fhar 4te hadu

aizo.

1f, however, you drill a sazller hole First the metal
ch the point would cut, is not there and soc the flutes
will cut ovenly.

where a hole needs to be an exact size and also smooth,

a REAMER must be used. This is a tool with a number of
f1Utes cut along the length. Two main types are available
- hand reamers, which usually have 2 square machined on

the end opposite the flutes &5 that a tap wrench can be
used to turn it through the work. This type is normally
slightly tapored for the first third of their flute length
to assist using the tool. Bacause of this, parallel

holes which are blind canmot be reamed.

The other type is cziled & mackine reamer, This type
is usuelly provided with 2 mcrse tapered shank and as
these are 21l larger than our Lathe taper they arc not
much good to ws unless the shanks arc machired parallel
S0 that we can hold inm 4 drill chuck,

Fir moat holes the hand reamers will be suitable, Use &
slow speed and Food smosthly through the work u51n§ cutting
£luid, Hote that the reamer should be withdrawn Zrequent?
to clear the meotal swarf which otherwise will build up in
the Plutes and cause a badiy finished and scored hole,

It helpn to leave the tailstock body unclamped and sldde
the body along the bed instead of using the Handwhe2l o
traverse barrel. The hole to be reamed should be about

§ thou smaller than the reamer sizo. A rozmer will not
true a hole chat is out of truc - wvhere extrema accuracy

is required the hole should be bored using 2 boring bar

ir. the toolpost befors the esming size droll is used.

The type of cross-slide Fitted to the Lathe with tee slots
inereases the usefulnoss of tho Lathe by allowing various
¢dd-shaped costings to be machinod, These can bo boited
dewn on top of the slidas or clampad against an angle plate
mounted cn tho slide. The work can then be machined by
using a boring bar between tha Lathce centres or milling
can be dune Ly using 2 cutter in the -headstock Spindle.

Vertical Mi’i.ing Siide. i

By oddirg = third movement to the Lathe, this accessory
érables many milling jobs toc be donmo; slots, keyways,
stoam ports in model cylinders, to mentiom just a Fow,
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Again, the work can either be clamped directly cnto the
slide table or an angle plate can bc used and the work
held on this. Where a long cbject is to be machined,
such 2s coupling rod fluting operations, a long angle
plate is very useful and those are casily made using
either Bright Steel Angle Section or the more common hlack
variety which doe=s not need much work with a2 file to clean
the flat surfaces. , Holes can be drilled and tzpped in it
to suit the job.

It will be seen that as you have movement in a cruss direc
and vertical, plus a horizontal movement with the leadscre
and all these have knobs with graduations, the spacing of
holes to exact and repestable dimensions apart, the making
of identical mating parts is possible without difficulty.

The Machire Vice.

A very useFul accessery and can be used on cross slidce

ur Vertical Slide. It makes the helding of work much
easior especially Round Spindles and Square Stoel
soctions, The =1 jaw can be moved to cl the

work and after vightening the sdjusting screw, 1f the
Hexagonal scrow in the contre of jaw is locked, this will
ensure that the work is held flat against tho base. Most
machine vices suffer From the disadvertage that the moving
Jaw, vken clamped, 1iFts slightly éue to the working clear-
anco necessary for the jaw to s ».  This obviously gets
worse a8 the vice wears. fic by simplifying the deslign

we have uvercome this, Admittedly, you have to push the
loose Jaw back by hand wnen cpening the jaws, but this is
a small price to pay for having a vice which will always
clamp the work flat.

Dividing tmic.
This is desigrnod to Pit in various attitudes on the Lathe -

it cax ba clamped through the varioums holas provided, eirhu
onn the boring table or on tho vertical slide.

The Spring Losded Plunger is used to engage in the index
plate.

The work can be held in collets or lathe chucks which will
all fit the nose of the dividing uait spindle. Or &
special arbor —an be mads to take such things ag gear
whoel blanks.

Holes can be drilled on nre=determined pitch cirzele
diamaters.
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If an index plate with 24 divisions is fitted to the unit
and you want 6 holes in your work - say a cylinder cover
bolt hoias, the way to proceed is to line up the centre -
of t'e dividing unit with the centre of the lathe Spindle.
The easiest method is to have a cantre in both and adjust
the slides until the points coincide. Now, without
touching the vortical or cross-slide, withdraw using the
laadsorew knob. Removo cantres and £fit tho work to
dividing unit and & dril)l chuck to Headstock spindle.

Use 4 centre drill to start the holel true before drilling
witn bolt size.

Having decided on pitch circle diameter of the bolt holes,
move the cross-slide using the index graduation: toc o
distance exactly half the pitch circle diameter - back or
forward, whichever is most convenient. Centre drill and
thon drill toc size the first kole. As we decided on

six holes and tho index platc has 24 divisions, withdraw
the plunger and lot it Just touch the index plate so that
when you turn the work you can hear it click., Count four
clicks and engage the plunger. This is because 6 x 4 = 24
If 4 holes were requircd & clicks would be needed and so oOr.
cqr:¥- on in this mamner until all holes are drilled. With
practice in its use, you will be able to think of many jobs
you can use it for.

m. Saw Table Attachment.

Is used to cut flat and squore metal or plastic to the
size required. It will surprise how casily it is to
cut, For instance, & pioce of 3" xygg section steel and
how smooth the cut is.

To £it to the machine, firast remove the topslide, Fit the
column of the attachpent in the bora of cross-slide - it
is clamped in exbctly the same mamnor as the topslide.
Ensure that the screw in the celwmn is at the Front.
Then serew saw arbor onto 4pindle, Fit the saw onto the
arbor witk washer and screw. Now £t the table by
moving tho saddle until table pillar can be Fitted into
columa and the slot iu in line with =aw, Position the
table to the height required but in any casa make certain
that clearance oxists betweom the toble and arhor.

Jote that it is nocessary to skim the arbor true, so that
the sav does not wobble. ' .

Tha 3 Poin: Stoady
This i= used to support long slemder work whilat drillin
il F i a3t E
and turning operations are carried out. It is also ve
useful whon facing and centering work. : e

The work is held by & chuck in Spindle and supported at
its oxtreme end by the steady. It is easy then to face
with a knife tocl and centro drill the end.

To adjust the 3 support arms move the steady alo the
bed a5 close to chuck 2s possible and clamp to bed and
move the arms inward to touch the work, clamp them.
Then move steady to extreme end of work and lock to bed.
If tho arms are adjusted whilst away from the chuck it
is possible to deflect the work which can lead to
inaccuracy. 0il the arms whilst in use.

Screwcutting in the Latho.

This is not & difficult oporation, but carc and patience
afe requircd, especially weon you hava no previous
axperience.

I do rot propose to enter imto calculations for working
out the cﬁa.nqn wheels required for any particular thread.
The chart supplicd with the gears will give all the
details required for a range of pitches.

All that you need to do is to find how many threads per
inch are roquired for your particular job.

Lookmthuchangevhunlchartmﬂfinﬁthewquinﬂ

TPI in the first columa., Now by Following across the
line you will be able to select the gears necessary and
the lust column will indicate which of the set up diagrams
to use when fitting these tc the machine.

Ensure that tho gears have just a small amount of clearance
vhere the tooth are meshed together. The best procedure
to follow is to Pit the gear to the leadscrew position
then the next one above and, to cnsurc clearance, run a
cigarette paper between the gears and after tightening

the stud, rotate the gears to remove the paper. HNow

fit the twin gear and do the same betwecn these gears.

Bring the quadrant up tc mesk the idler gear and spindle
gear and lock the quadrant screv,

1P you arc cutting a Switish thread, a tool with a 55°
inclusive angle shouw'd Ye Fitted to the toolpos#. Ensure
that the axis of the point is at the right angles to the
work, othurwise the aad will have a sidewcys tilt and
will not Fit a mat. American and meotric throads have 2
60" angle.

PAGE NO.35.



A gouge can be bought quite cheaply. which has all thke
usual thread angles cut in the form of Vee notches in its
gida - this is vory wsePul, not only Pdr chacking the aﬁlﬂ
of tha tool, but alse For setting the tool in relationship
to tho waork, All you rood to do is hold on the tool with
cne of the notches on thke ;tzo:i.nt and line up the opposite
side with the work - ndjusting the toolpost to achieve

this,

The work will, of course, have been urmed to the size
roquired provious to the cbove procedurc.

Set the toul point te just scrope the diimeter of the work
and mark the graduation opposite the indewx lire with 2
felt pen or o pencil,

Pind the depth of thread required, This will be shown
in the tablea. This givos us tho amount in thousandths
cf an inch that the tocol must be advanced into the work.
However, this must be done in stages of 2-3 thou cuts

until ence is gnined and oven then it is usuwal to

Finish the last cuts with no moro than this amount. Use
tue lowest spoed available,

Before stax j the Lathe, ensure that tho tool is just
tnmrw the work and feod in two thou. Switch
an .

lus inother two thou (
: m the original setting). Take 5
cut and then raepeat until the total thread depth is

“The. nov bo chucked for #it. To do this,
move tke tallatock clesr and try the nut on the thread,
t will not fit, Bossusse Yhitworth form
should hava a roundod orest ond roct and we

our I!.ngla point togl camnot roproduse tkis, the
:_n.‘l%uytn sh tha thread tc the correct form is eithor
to finish off with a button dic, 1f it is a standard threacd
ar by mcans of a hand throad I:gl.l;i'nﬂ toul of the correct
b . per inch. tis does not apply to
Motric or American thrends vhich 29 not have a rounded

These useful tools are available for either intermal
or external threads. They are not expensive.

are made with a tang at one end to fit a filc handle
and the other ond, whichk is about §* wide, has a number
of tecth of the correct form. In uss, 2 bar of metal
is hold in the toolpost to act 2s a rest, Tke chaser
is them hold with one hand on the kandle and the other
is used to guido and steady it. IF the tool is hed
ligktly onto the thread it will troversc along, sE::u
off thu metal and corroect the form, It 2150 gives a

finish. Do not ge tee Par before checking the

i: of scrow as it is quite swprising bow quickly it
cuts.

It should be noted that many jobs, such as lense mountings,
@tc,, which have a large diameter can be cut with a fine
thread and finally fitted to each other using chasers.

It pays to moko the nut part Pirat and use this as a
gouge te Fit the external thread.

‘hen cutting intermal threads & boring bar with the
thread form on the end is used., The procedure is the
Samoc but in this case the hole should be bored to outside
diamoter of tke extdrnal thread MINUS two depths cof
:::Hn:' More care is needed whon cutting intemal

oads,

Vharevor possiblo, it holps to kave 2 recess at the end
g:dﬂt' th:f thm:.gs Thi ety

Yo or 1 5§ gives a
chance to end the thread uﬁgiy b =
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