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THE CENTRE LATHE

The lathe should be accessible and preferably positioned in a machine bay.
It should be bolted to the floor and all belts, pulleys and.gears should
be guarded and protected, from access, when the machine is running by
switches.

At all times when a lathe is being used the user should be protected from
injury by a chuck guard. Personal eye protectors shuld be worn as a
protection against eye injury. If the lathe is not fi1led with a coolant
pump care should be taken when the coolant is applied with a brush.

Accidents can occur when swarf is being removed from turned work, and it

js advisable to have a simple hock available for this purpose; this should
only be used when the machinery is stationary. Special care should be taken
when heavy attachments such as chucks, are changed and in many instances the
teacher will wish to change them himself. The teacher should check that all
attachments are properly secured before the machine is switched on. Material
which is fed through the hollow mandrel of the headstock should be adequately
guarded at the free end, and an excessive length of metal overhanging the
Tathe should be avoided. If a lathe has a hollow mandrel in which a pupils
finger might be damaged, it is wise to plug the open end of the mandrel with
a rubber bung when it is otherwise exposed. Correct dutting speeds and feeds
are essential for safety and efficiency, and teachers should ensure that the
principles of these are included in their courses.

Tools and accessories must be positioned so that the operator does not have
to lean over the machine to obtain them.

Only one pupil should be allowed to operate a machine at a time; if another
pupil is allowed to help or observe he should stand clear of the controls, in
a safe position, and should not distract the operator's attention.

As with other machines with rotating parts, there is a danger of entanglement,
long hair should be tied back or a safety cap worm and all loose clothing must
be secured.

Tools hould be sharp and firmly secured and the workpiece must be as well
supported as possible. Spanners and chuck keys must be removed before the
machine is switched on. Moving parts of the machine should never be stopped
by hand friction.
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Main Parts
The Bed

This is the foundation of the lathe and is made from cast iron. The top
surfaces of the bed known as the 'ways' are accurately machined and are
often hardened. ;

The Headstock

This is fixed to the lathe bed. It has a central hollow spindle to accomodate
long bars in the chuck and the inner end of the bore is machined to a standard
Morse taper to receive the live centre and other accessories as required.

The hollow spindle facilitates the election of the live centre with a length
of rod passed through the bore. The spindle nows is threaded so that chucks
face-plates and catch-plates can be screwed on against a shoulder and over 2
plain portion which aligns the components.

The Tailstock

The tailstock can be moved to any position along the bed. The spindle is
bored to take a morse taper centre. It is used to support the free end of
the work axtis used in the drilling and reaming of work held in the chuck or
on the face-plate. The tailstock can be offset for turning long tapers.

The Carriage or Saddle

This forms the base of the unit which supports the cutting tool and it can
be traversed along the whole length of the bed by hand control or by power
feed. It can be clamped at any point along the bed.

The Cross Siide

The cross slide is mounted on the carriage and moves at right angles to the
bed.

The Top or Compound Slide

This is mounted on top of the cross slide and can be pivoted and locked in
at any angle for use in turning short tapers.

The Apron

To the front of the carriage is fixed the apron which extends well down over
the front of the bed and here are found the controls for hand or power-
feeding when surfacing, sliding or screw-cutting. Hand traversing of the
carriage is by rack and pinion, the hand wheel turning the pinion and the
rack being fitted under the overhang of the bed-way.

The Lead-Screw

The lead-screw, which transmits feed motion for screw-cutting, extends the
whole length of the bed, passing behind the apron.
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The feed shaft extends along thelength of the bed and is employed in
operating the carriage or the cross-slide for automatic turning.

METHODS OF HOLDING WORK

The 3-Jaw Self-Centring Chuck

These chucks are provided with inside and outside jaws. The sets of jaws
are numbered 1,2,3, and so is the body of the chuck. It is most important
that each jaw goes into its proper place i.e. number 1 in slot number 1 and
so on.

These chucks will quickly grip round or hexagonal work in a central position
but once the work has been taken out, it can never be replaced with complete
accuracy.

The Four Jaw Independent Chuck

Each jaw canbe moved independently and is reversible. It is capable of
firmly holding square, round or irregular shapes in either a concentric
or an eccentric position, and the work may be set up as accurately as
required. Round work can be set up to run quite true with the aid of a @
Dial Test Indicator.

Turning Between Centre

Work turned between centres may be taken out and either the ends reversed
or replaced as before, with reasonable accuracy. Before this can be done
each end of the work must be properly centre drilled. The work is driven
by a catch-plate on which there is a pin which turns the carrier. The
centre in the headstock spindle revolves with the work and is called the
"live' centre it is usually unhardened so that it cna be lightly turned

to ensure absolute concentricity. The tailstock centre is called the
'dead' because it remains stationary. It is always hardened and should be
kept lubricated to prevent overheating.

The Face-plate

This is a plate screwed onto the spindle nose and may have radial slots or
various holes on its machined face. Work which is difficult or impossible
to hold by any other means can be securely bolted directly or indirectly
to the face-plate.

TURNING OPERATIONS

Facing or Surfacing

when the tool moves perpendicular to the axis of rotation of the work and
produces a flat surface it is termed surfacing or facing. The work must
be set as near to the chuck as possible and the tool to centre-height.
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When the tool moves parallel to the axis of rotation of the work a
cylindrical surface is produced.

Taper Turning

The top slide is used for most short taper. The slide is set to the
required angle (half the included angle of the taper) and the hand wheel
on the top-slide turned to feed the tool.

A very short taper such as a chamfer can be produced with a form tool or
the straight edge of a knife tool.

Long tapers can be produced with the work held between centres and the
tailstock off-sat.

Drilling

This is done with the drill held in the tailstock chuck. Start by facing
off and then use a centr drill. For large drills, pilot holes will reduce
the feed pressure required. Where the hole is deep, the drill should be
withdrawn to clear the swarf at intervals, there being a tendency to
clogging with horizontal drilling. Flooding with coolant will also assist
with swarf removal.

Knurling

This can be either straight or diamond and is a pattern which is impressed
into work to form a hand-grip. The knurling tool is held in the toolpost
and with the lathe at a slow speed it si fed into the work at the right-
hand end until the pattern is clearly impressed by the wheels. The tool

is traversed slowly (with plenty of o0il if the job is of steel) to the
other end and with out disengaging the wheels, is returned to the starting
point when more cut is put on and the traversing repeated if the impression
is not deep enough.
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Cutting speeds are expressed in terms of metre per minute. These speeds
are governed by two factors: 1 - the hardness of the metal being cut,

2 - the type of tool being used. To convert the speeds given in the
table below into lathe spindle speeds (rev/min) the following formula is
used: :

rev/min = speed in m/min x 1000
IT x work dia in mm

Example: Cutting speed 60 m/min diameter of bar 30 mm

rev/min = 60 x 1000 = 60000
T x 30 I3 x 30

Spindle speed 637 rev/min approximately.

CUTTING SPEEDS FOR TURNING (High Speed Steel Tools)

Metal Cutting speed
m/min

Mild steel 24- 30

Tool steel 12- 18

Cast jron 18- 24

Hard brass 45-120

Soft brass 60

Copper 60

Aluminium 300

COOLANTS

Metal Coolant
Mild steel soluble 0il
High carbon steel soluble oil
Aluminium paraffin
Brass ~ dry

Cast iron dry






























































































































































































































































