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HEALTH AND SAFETY - GUIDANCE NOTES  
 

 

PLEASE READ CAREFULLY BEFORE OPERATION OF YOUR LATHE  
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OPERATOR SAFETY 
 
These Lathes are fast, powerful machines which can be dangerous if used under improper circumstances. 
Read the following Health and Safety Guidance Notes and observe before and during the use of the 
machine. 
 
 
HEALTH AND SAFETY AT WORK ACT 1974 (U.K. ONLY) 
In accordance with the requirements of tile Health and Safety at Work etc. Act 1974 this manual contains 
the necessary information to ensure that the machine tool can be operated properly and with safety. It is 
assumed that the operator has been properly trained, has the requisite skill and is authorised to operate 
the machine, or, if undergoing training, is under the close supervision of a skilled and authorised person. 
 
Attention is drawn to the importance of compliance with the various statutory regulations which may be 
applicable, such as "The Protection of Eyes Regulations", It is further stressed that good housekeeping, 
common sense and the maintenance of good established work shop practice is essential. 
 
Adequate information is also provided to enable the machine to be properly Serviced and 
maintained by persons with the necessary skills and authority. 
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ON MACHINES WITH VARIABLE SPEED DRIVE 
NOTE THAT THESE MACHINES ARE DESIGNED TO ALLOW FAST AND EASY 
CHANGE OF THE SPINDLE SPEED. TAKE CARE TO ENSURE THAT THE WORK 
PIECE IS SECURE AND THE MAXIMUM SAFE SPEED FOR ANY OPERATION IS NOT 
EXCEEDED. 
 
 
 
ALL MACHINES 
BECAUSE OF THE POSSIBILITY OF BODILY CONTACT AND WHIPPING, 
ESPECIALLY WHEN SMALL DIAMETERS OF MATERIAL ARE USED, BAR STOCK 
MUST NOT, UNDER ANY CIRCUMSTANCES, BE ALLOWED TO EXTEND BEYOND 
THE END OF THE HEADSTOCK SPINDLE WITHOUT THE USE OF SPECIAL 
GUARDING AND ADEQUATE SUPPORT. 
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OPERATING SAFETY PRECAUTIONS 
 
1 Keep the machine and work area neat, clean and orderly. 
 
2 Keep all guards and cover plates in place and all machine cabinet doors closed. 
 
3 Never lay anything on the working surfaces of the machine, where it may foul with rotating or 
 moving parts. 
 
4 Do not touch or reach over moving or rotating machine parts. 
 
5 ENSURE YOU KNOW HOW TO STOP THE MACHINE BEFORE STARTING IT 
 
6 Do not operate the machine in excess of its rated capacity. 
 
7 Do not wear rings, watches, ties or loose sleeved clothing. 
 
8 STOP MACHINE IMMEDIATELY ANYTHING UNEXPECTED HAPPENS. 
 
9 DO NOT interchange chucks or other spindle mounting items without checking for correct locking. 
 
10 Do not use other workholding devices without chocking for compatibility with 600UK Ltd and 
 workholding manufacturer. 
 
11 Check load capacity of revolving centres for current application. 
 
12  Isolate machine when leaving it unattended. 
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OPERATING HAZARDS 
 
When using the machine be FULLY AWARE of the following operating hazards detailed under the 
following instructions: 
 
METAL CUTTING FLUIDS 
Cancer of the skin may be produced by continuous contact with oil; particularly with straight cutting oils, 
but also with soluble oils. The following precautions should be taken: 
 
1.  Avoid unnecessary contact with oil. 

2.  Wear Protective clothing. 

3.  Use protective shields and guards. 

4.  Do not wear oil soaked or contaminated clothing 

5.  After work thoroughly wash all parts of the body that have come into contact with oils. 

6.  Avoid mixing different types of oils. 

7.  Change oils regularly. 

8.  Dispose of oils CORRECTLY. 

 
 
SAFE OPERATION OF LATHE CHUCKS 
All workholding devices must be clearly marked indicating the maximum safe RPM. This must not be 
exceeded. It must be noted that the maximum RPM marking usually assumes ideal working conditions. 
Lower maximum speeds should be used typically for the following reasons: 
 
They apply only to chucks in sound condition. 
 
If a chuck has sustained damage, high speeds may be dangerous. This applies particularly to chucks with 
grey cast iron bodies wherein fractures may occur. 
 
The gripping power required for any given application is not known in advance. 
 
The strength of the component being gripped, the area of the grip, the balance of the workpiece etc. will all 
have a major effect on the safe maximum RPM that can be used. 
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There is the possibility of the work piece becoming insecurely gripped due to the influence; of centrifugal 
force under certain conditions. The factors involved include: 
 
(a)  Too high a speed for a particular application. 

(b)  Weight and type of gripping jaws if non-standard. 

(c)  Radius at which gripping jaws are operating. 

(d)  Condition of chuck· inadequate lubrication. 

(e)  State of balance. 

(f)  The gripping force applied to the work piece in the static condition. 

(g)  Magnitude of the cutting forces involved. 

(h)  Whether the work piece is gripping externally or internally. 

 
Careful attention must be paid to those factors. As they vary with each particular application, a 
manufacturer cannot provide specific figures for general use, the !actors involved being outside his 
control. 
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GENERAL PRINCIPLES CONCERNING OPEFIATOR SAFETY FOR ALL TURNING MACHINES 
 
1  Do not grip a component with grease or oil on it. 
 
 Grip all components firmly. 
 
 Do not attempt to hold components that are too awkward or too difficult to hold. 
 
 Do not hold components that are too heavy for the machine. 
 
 Know how to hold components properly when lifting. 
 
2 Be  sure to clean oil or grease from hand tools, lovers and handles. 
 
 Be sure there is enough texture on the surface of the hand tool or lever handle for proper safe 
 hand contact. 
 
3 Grip hand tools and lever handles firmly. 
 
 Always choose the proper hand tool and appropriate grip position on the lover handle. 
 
 Do not use hand tools or lever handles in an awkward position. 
 
 Do not apply excessive force. 
 
4 Always use the recommended gripping position to grasp hand tools and lever handles. 
 
5 Do not allow turning or hand tools to be caught in the chuck or other holding device. 
 
6 Do not use broken, chipped or defective tools. 
 
7 Be sure work piece cannot move in chuck or other holding device. 
 
8 Beware of irregular shaped work pieces. 
 
9 Beware of large burrs on work pieces. 
 
10 Always select the correct tool for the job. 
 
11 Do not run the machine unattended. 
 
12 Do not use tools without handles. 
 
13 Always support the work piece as necessary using chucks, steadies and centres. 
 
14 Correctly locate tool in socket heads and screw slot. 
 
15 Beware of obstructions that prevent complete tightening of screws - ensure screw is tiqht. 
 
17 Do not rush work. 
 

17  Never substitute the wrong size tools if the correct sized tool is not available or cannot be located 
 in the shop 
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18 Do not move guards while lathe is under power. 
 
19  Do not place hand or body in path of moving objects. 
 
 Beware of moving lathe parts that can fall. 
 
 Be aware of whore you are moving your hand or body in relationship to the lathe. 
 
 Beware of holding a tool or other parts inserted in or attached to the chuck or work piece. 
 
 Be aware of hands or other parts of the body that may be in a position to be hit by a chuck or  
 work piece. 
 
20 Beware of accidentally moving levers, clutches (whore applicable) or turning the power on. 
 
21 Know the function of each and every control. 
 
22  Never place hand on chuck or work piece to stop rotation of the spindle. 
 
23 On machine with clutch drive make sure clutch is completely disengaged on stopping, and kept 
 properly adjusted. 
 
24  Make sure power has been turned off when lathe is unused for some time. 
 
25  Allow chuck to stop before operating it. 
 
26  Always check chuck area for chuck keys and loose items. 
 
27  Never start spindle with chuck key in the chuck. 
 
28 Do not allow distractions to interfere with lathe operations. 
 
 Do not operate lathe whilst talking. 
 
29 Beware of lathe dangers when attending to other aspects of lathe operation. e.g. whilst operating 
 tailstock. 
 
30 Beware of loose clothing near the rotating parts of the lathe. 
 
31 Beware of loose hair near the rotating parts of the lathe. 
 
32 Beware of performing another operation while in close proximity to rotating parts on the lathe. 
 

33  Always attend to filing and deburring operations. 
 
 Always pay attention to file or deburring tools close to the chuck. 
 
 Files and deburring tools may catch on chuck. 
 
34  Beware of clutch (where applicable) position when jogging the spindle to different positions for 
 gauging . 
 
35 Beware of hands hosting on clutch levers. 
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36  Be sure lathe is in neutral position when placing gauges on components gripped in the chuck. 
 
37 Be sure motor (on machines with clutches) is not running when using gauges on the machine. 
 
38 Always wear protection before operating the lathe. 
 
 Always wear the correct protection before operating the lathe. 
 
 Never remove protection for even a short time when operating the lathe. 
 
 Wear protective devices correctly. 
 
 Know the correct way to wear protective devices. 
 
39  Beware of material flying from the lathes. 
 
40  Keep protective guards at the point of operation. 
 
 Know how to set or attach protective guards properly. 
 
 Never use the wrong protective guard. 
 
 Know how to select the proper guards. 
 
41 a. When the chuck and work piece are in motion never reach over, under or around a work  
  piece to make an adjustment 
 
 b. Never reach over, under or around a work piece to retrieve anything. 
 
 c. Beware of where you leave your tools during set up. 
 
 d. Never reach over, under or around work piece to move hand tool/lathe to another position. 
 
 e. Never reach over, under or around the work piece to tighten a lathe part. 
 
 f. Never reach over, under or around work piece to remove swarf. 
 
42  Know the proper procedure for applying loads. 
 
 Never apply force from an awkward position. 
 
43  Never mount a work piece too large for the lathe. 
 
44 Never mount a work piece too large for the operator to handle. 
 
45 Use the equipment necessary for handling work pieces. 
 
46 Never apply undue force on the accessory or control lever. 
 
47 Secure all work pieces. 
 
48  Secure all jaws, nuts, bolts and locks. 
 
49 Always use the correct equipment 
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50 Never take cuts beyond machine's capability. 
 
51 Never use excessive force in polishing, filling and deburring. 
 
52 Always use the proper hand tool to remove swarf 
 
 Never· hurry to remove swarf. 
 
 Beware of swarf wrapped around the chuck or work piece. 
 
53 Never change gears by moving them with your hands. 
 
54 Beware of tools/lathe parts falling on controls. 
  



15 
 

OPERATING SAFETY                                                                                                                     .          
 
CHUCKS AND CHUCK GUARDS 
Tile lathe is supplied with a fully interlocked chuck guard which is suitable for use with the standard chucks 
normally supplied with the machine. 
 
The chuck guard must be in the fully dosed position before the spindle is permitted to run. 
 
For safe operating practices always ensure that chuck jaws do not extend beyond the outside diameter of 
the chuck (as interference with chuck guards may occur) 
 
Maximum chuck diameters for this machine are: 
3 jaw chucks - 250mm diameter 
4 jaw chucks - 315mm diameter 
 
DO NOT run chucks at speeds in excess of those marked on the chuck itself. 
 
DO NOT mount chucks larger than those noted above, as this may result in damage 
to the machine. 
 
DO NOT run a chuck with nothing gripped in tile jaws. 
 
The company has no liability for any damage/injury caused by the above conditions 
being ignored. 
 
 
FACEPLATES 
In the event of a faceplate being used on the machine the normal chuck guard must be removed from its 
mounting and if deemed necessary by the user alternative safe guarding facilities provided which are 
appropriate to the particular situation.  
 
This can only be determined on a case by case basis when using faceplates and is therefore the 
responsibility of the user. 
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Accidents at Metalworking Lathes using Emery Cloth 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Hazards 
A high proportion of all accidents at 
metalworking lathes involve the use of emery 
cloth and result in injuries such as broken and, 
occasionally, amputated fingers. 
Emerty cloth is used to deburr, polish or size 
a wide range of cylindrical, tapered and threaded 
metal components while they are rotating in 
lathes. 
 
Most accidents happen when each end of a strip 
of emery cloth is hold in separate hands and 
passed around the back of the component being 
linished. If the cloth is wrapped around the fingers 
and/or becomes snagged on the component 
while it is tightly gripped, then a serious injury is 
the likely result 
 
Precautions 
Emery cloth should NEVER be used at CNC 
lathes. Employers should assess the need to use 
emery cloth on components rotating in a lathe. 
 

Such operations may not be necessary if : 
 

 (a)  The finish being sought is only cosmetic. 
 For such finishes the component may be 
 held in one hand and polished by emery 
 cloth hold in the other. Alternatively a 
 linishinq belt or machine may be used; 
 

(b) A sizing operation can be successfully 
 performed either by turning or by further 
 operations in a dedicated polishing, 
 linishing or grinding machine. 

Danger: Even with long strips of cloth there is a danger of trapping. 

Danger : Emery cloth should never be held 
loose in the hand. 
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If the required tolerance is only achievable by the 
use of emery cloth against rotating components, 
then the emery cloth should be applied using 
either: 
 
(a)  a backing board of good quality wood; 
 
 or 
 
(b)  a tool post onto which the emery cloth 
 may be placed; 
 
 or 
 
(c) a 'nutcracker' consisting of two backing 
 boards which are lined with emery cloth 
 and joined at end and shaped so that they 
 may encompass the surface to be 
 linished; 
 
 or 
 
(d) hand-held, abrasive-impregnated 
 wire brushes. 
 
Where none of the above methods is 
reasonably practicable and it is necessary 
to use emery cloth for polishing the outside 
diameters of components, the emery 
cloth should be used in long strips with one 
end passed beneath the component. 
 
Force should be applied by pulling both 
ends of the cloth upwards, never allowing 
the cloth to go slack or to wrap around 
either the operator's finger or the components. 
 
For polishing the ends of components, only 
very short lengths or pads of cloth should 
be used which are incapable of causing 
entanglements. 
 
Gloves should never be worn when polishing 
is being carried out. 

 

 

 

 

 

(a)  Sticks used in this way must be strong 
 and of good material. 

(b)  The use of a toolpost completely 
 removes all risk of injury to the hands. 
 

(c)  Using the 'nutcracker' method -  
 a much better way of polishing. 
 

From the United Kingdom, health & safety executive Engineering Information Sheet No.2 
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Centres 
Height  195mm (7.7") 
Distance between  650mm (25") 
   1250mm (50") 
  
Swing 
Over Bed   400mm (15.7") 
Over cross-slide   246mm (9.7") 
In gap   585mm (23") 
Width in front of faceplate 165mm (6.5") 
 
 
Spindle 
Bored to pass  54mm (2.125") 
Nose type   D1-6" Camlock 
Morse taper in bush No.4 M.T. 
 
 
Spindle Speeds 
Selected in three ranges of:  15 - 275 
(rev/min)   45 - 795 
   125 - 2500 
 
Motor (main)  7.5kW (10 HP) 
 
 
Bed 
Width of ways   318mm (12.5") 
Type of ways   Vee and flat 
 
 
Top Slide 
Width   100mm (4.0") 
Travel   130mm (5.1") 
Tool  section               25 x 25mm (1.0" x 1.0") 
 
 
Cross Slide 
Width  180mm (7.0") 
Length   850mm (33.5") 
Travel   250mm (9.8") 
 
 
Tailstock 
Barrel diameter (nominal)  73mm (2.8") 
Travel   140mm (5.5") 
Morse taper   No.4  M.T. 
Set over   ±10mm (0.4") 
 
 
 
 
 
 
 
 
 
 

Leadscrew 
Diameter 32mm (1.25") 
Thread 6mm pitch or 4 TPI 
 

Threads 
Metric pitches 0.2 - 14mm 
Imperial T.P.I. 2 - 56 TPI 
Module pitches 0.2 - 3.5 module 
Diametral pitches 8 - 56 dp 
 
 
Feeds 
Metric (R10 Series) 0.036 - 1.2mm/rev 
Imperial (R10 Series) 0.0014 - 0.048 in/rev 
Cross feeds  =  Approximately half longitudinal values 
 
 
Overall Height 
Floor to Spindle centre 1050mm (41.2") 
 
 
Overall Length 
650mm (25") m/c 1900mm (74.8") 
1250mm (50") m/c 2500mm (98.4") 
 
 
Overall Width 1100mm (43.3") 
 
 
Overall Height 1300mm (51.2") 
 
 
Weight 
650mm (25") m/c 1400kg (3080lb) 
1250mm (50") m/c  1500kg (3300lb) 
 
For other dimensions see foundation plan 
 
 
Coolant Pump Unit  
Flow                            25 Litre/min @ 2 Metre Head 
 
 
Headstock Lubrication Pump 
Type                               lnterlube 3 Phase 27662-131 



19 
 

MACHINE SPECIFICATION                                                                                                            .          
 
NOISE LEVEL 
The maximum noise level at the operators position (Fig.1) is within 80 dB(A) and the maximum mean 
noise level is within 80 dB(A). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    fig.1 
 
 
NOTE: 
The operators position is position 1 and the mean is taken from the readings at all 6 positions. 
 
The conditions of measurement are with the spindle running at top speed, with a standard chuck fitted, 
with no food engagement. 
 
These measurements me in accordance with BS4813: 1972 
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Identify and store all lifting tackle in a dry location, 
protected from damage for future use. 
 

MACHINE WEIGHT 
The approximate weight of the machine is: 
 

650mm (25") between centres 1400 Kg (3080 lb) 
1250mm (50") between centres 1500Kg (3300 lb) 
 

Always ensure capacity of equipment is 
adequate before attempting lift. 
 
 
PREPARATION AND SAFETY CHECKS 
 

1.  Remove all items of loose equipment 
 including swart tray. 
 

2.  Clamp tailstock securely at the tailend of 
 the bed. 
 

3.  Clamp saddle to bed. 
 

4.  Ensure eyebolts, shackle pins and securing 
 screws of lilting equipment are correctly 
 tightened. 
 

5.  Only use the correct equipment supplied. 
 

6.  DO NOT SLING AROUND BED. 
 Leadscrew and splineshaft may be bent 
 or damaged. 
 
 
 
 
LIFTING 
 

A)  Long Bed Machines. 
 1250mm (50in) between centres. 
 

1.  Position sling complete with protective 
 sleeve into cutaway at the bottom of the 
 first angled web nearest to the headstock. 
 (Fig.1A) 
 To ensure better balance the sling should 
 be away from the front of the machine. 
 

2.  Carefully lift the lathe clear of ground and if 
 necessary reposition the saddle to achieve 
 better balance before lifting further. 
 
B)  Short Bed Machines. · 
 650mm (25in) between centres. 
 

1 .  With rod P removed insert the lifting tackle 
 into the swart removal port nearest to the 
 headstock from the underside of the bed. 
 Ensure that the round section locates 
 securely into the two cast recesses on the 
 inside of the bed (Fig.1 B). 
  

 To prevent lifting tackle dropping, refit rod P 
 and secure using the spring clips provided. 
 
 
 
 
   

2. Fit shackle 
 

3.  Carefully lift the lathe clear of ground and if 
 necessary reposition the saddle to achieve 
 balance before lifting further. 
 

fig. 1A 
          

FRONT  

Protective Sleeve 
not shown 

 

Cast Recess  

fig. 1B 
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1.  Never overload the equipment. 
 
2.  Never use damaged slings. 
 
3.  Position the sling correctly.  
 The sling must not be placed round sharp 
 edges, do not let it slide over corners or 
 along edges. 
 
4.  Do not drag goods in the sling. 
 
5.  Position sling correctly to ensure easy 
 removal after use. 
 
 
 
 
 
 
 
   

6.  Use smooth-rounded hooks having an 
 inside radius of not less than 50mm. 
 
7.  Avoid placing more than one sling on the 
 same hook. 
 
8.  Keep away from alkalis and acids. 
 
9.  When lifting heavy loads with more than 
 one sling, remember that the total weight 
 may not be evenly distributed. 
 
10.  Remember that vibration during transport 
 can cause friction between sling and 
 machine - use protective sleeves 
 
 
 

TEN RULES FOR SAFE LIFTING 
 
 
 
 
 
 
   

Slings are made from 100% polyester. 
 
Each sling is clearly labelled with the safe 
working load and the safety factor is 6 : 1. 
 
All slings are coloured coded for increased 
safety. 
 
 
 
 
 
 
   

For lifting rough or sharp edged loads we 
recommend the use of protective sleeves. 
 
Webbing slings are manufactured to BS 348:2. 
 
Round slings are manufactured to National 
Board of Industrial Safety IKM 5.52.01 and to 
BS 6668:2 (1987).  
 
 

1.  All equipment should be examined by one 
 person only. 
 
2.  Lay sling on a flat surface in a well lit area. 
 
 
 
 
 
 
   

SAFETY REQUIRES PERMANENT SUPERVISION 
We recommend the following procedure 

 
 
 
 
 
   

3.  Examine both sides of the sling. 
 
4.  Slings must be examined over the whole 
 length and in the eyes. 
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CLEANING 
Before operating the machine remove the 
anticorrosion coating, from all slideways, the 
leadscrew, feed shaft and the end train gear,  
(See Fig. 2) using only white spirit or paraffin. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Do NOT use non-approved solvents i.e. Cellulose 
solvents or petrol; as they are hazardous and will 
damage the paint finish. 
Oil all bright, machined surfaces immediately after 
cleaning; use heavy oil or grease on the end-train 
gears. 
Operate the slideways lubrication pump, mounted 
on the front of the apron several times to ensure 
that the last traces of anti-corrosion coating are 
removed from under the bedway wipers and slide 
edges. 
 
INSTALLATION 
Locate the machine on a flat, level, solid foundation,  
allowing sufficient area for easy operation and for 
maintenance work to be carried out. 
 

The lathe may be used when free standing but 
for maximum performance it should be bolted 
to the foundation. 
 
FOUNDATION PLATES 
Whether the machine is to be a free standing or 
fixed installation the ten jacking bolls MUST 
BE POSITIONED on eight steel plates. 
 

The dimensions of the plates should be at least 
15mrn (5/8") in depth and of approximately 
50mm (2 ") diameter. 
 
 
 
 
 
   

FREE STANDING 
Position the lathe on the foundation and adjust 
each of the eight jacking bolts in the plinths to 
take an equal share of the load. Then level the 
machine using a precision level. 
 
FIXED INSTALLATION 
Position the lathe over eight 16mm (5/8") 
diameter bolts set into the foundation, 
corresponding to the dimensions shown on the 
foundation plan Fig. 5. 
 

Adjust each of the jacking bolts to take an equal 
share of the load, level the machine then tighten 
onto the holding down bolts. Re-chock the bed 
level. 
 
LEVELLING 
Using an engineer's precision level (typical 
sensitivity 0.05mm/m mounted on the cross-slide 
(Fig. 3) level the machine end-to-end and front-
to-back by adjusting the relevant jacking bolts. 
Align transversely as shown in Test No. G1 in 
the accuracy chart in order to eliminate "twist". 

fig. 2 

fig. 3 
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ELECTRIC SUPPLY CONNECTIONS 
 
INPUT VOLTAGES 
Three phase 220/460 volts AC± 10% (with 
transformer supplied) and 380/415 volts AC± 
10%, 50/60 Hz. 
 
Recommended Fuses:- 
200 volts supply 35 amps 
380/415/460 volts supply 25 amps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Power should be supplied from a separate fused 
isolator, the line entering the electrical cabinet 
through a cable entry connecting to the input 
terminals of the machine isolator (Fig. 4), or the 
transformer in the case of 220, 460 or 575 volt 
supplies. 
An earth lead must be used. 
To comply with 'E.MC' requirements see page 24, 
showing routing for incoming cable. 
 
It is not necessary to change phases to alter the 
direction of the main motor as the spindle will 
always turn in the selected direction of rotation. 
 
However the headstock lubrication pump 
MUST run in the correct direction. MARKED 
<== ON MOTOR. 
 
This may be checked by observing the direction 
of rotation of the pump (clockwise when viewed 
from above) on rundown, after the electrically 
interlocked end guard has been opened. 
 
 
 
 
 
 
 
 

If this is not the case the input phases should be 
changed. Ensure that oil then flows in the oil sight 
located close to the main spindle. 
FAILURE to do this could result in DAMAGE to 
the main spindle bearings. 
The coolant motor is left electrically 
disconnected for transportation. This must be 
re-connected into the terminals marked U3,V3 
and W3 in the electrical cabinet. 
 
PRIMARY START UP PROCEDURE 
1.  Switch Main Isolator ON. 
 The following equipment; where applicable, 
 will become LIVE. 
 Motor fan, cabinet fan, speed display, DRO, 
 Lo-Vo light and profiler. 
2.  Release Emergency Stop. 
 Drive disabled warning light (red) illuminates. 
 Headstock lubrication pump runs. 
 
LUBRICATION CHECKS 
Ensure that both the headstock lubrication 
system is filled with oil, to correct level, the 
gearbox is filled and that the apron reservoir is 
filled to the level of the sight window.  
See page 42  for relevant oil details. 
Oil compound slide and tailstock through the 
appropriate oil nipples. 
Before each working shift, operate the manual 
lubrication pump in the apron to ensure 
adequate lubrication of carriage slideways. 
Refer to Lubrication Chart in Service and 
Maintenance Section for further information. 
 
OIL CAPACITIES 
Headstock  4.5 litres (8 pints) 
Gearbox  2.6 litres (4.5 pints) 
Apron   1.2 litres (2.1 pints) 
 
HEADSTOCK SPINDLE BEARINGS 
All headstock spindles have been submitted to a 
running in procedure during assembly. It is 
however recommended that further running in is 
performed of the headstock bearings before 
any prolonged high speed rotation is undertaken. 
  
Recommended speeds and duration:- 
15% of Maximum Speed for 1 hour. 
50% of Maximum Speed for 30 Minutes. 
80% of Maximum Speed for 30 Minutes. 

fig. 4 
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ELECTRICAL CABINET 
 

NOTE: TO COMPLY WITH 'EMC' 
REQUIRMENTS THE INCOMING CABLE MUST 
BE RUN WITHIN THE METAL BAFFLE AND BE 
AS SHORT AS PRACTICAL 

INPUT TERMINALS 

INCOMING ISOLATOR 

METAL BAFFLE 

20mm CLEARANCE HOLE 
FOR INCOMING CABLE 

DRIVE UNIT 
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FOUNDATION PLAN   
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CHUCKS AND CHUCK MOUNTING 
 
When fitting chucks or faceplates, first ensure 
that the spindle nose and chuck tapers are 
clean; mount the chuck and ascertain that the 
cams lock in the correct position, When 
mounting a new chuck it may be necessary to 
reset the cam lock studs (A). 
To do this, remove the caphead locking screws 
(B) and set each stud so that the scribed ring (C) 
is flush with the rear face of the chuck and with 
the circular scallop in line with the locking screw 
hole (see inset), 
Now remount the chuck or faceplate on the 
spindle nose and tighten the six cams in turn. 
When correctly tightened the cam lock line on 
each cam should be between the two "V" marks 
on the spindle nose. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If any of the cams do not tighten fully within those 
marks, remove the chuck or faceplate and   
re-adjust the stud as indicated in the diagram. 
Once a chuck has been correctly fitted it may 
be stamped to align with the spindle reference 
mark for subsequent re-mounting in the same 
position. 
 
 
WARNING 
Only high speed chucks to be used with this 
machine. 
 
Take careful note of speed limitations when using 
face-plates. The 534mm (21") diameter 
faceplate for gap bed machines and the 356mm 
(14")  diameter faceplate MUST NOT be used in 
the high spindle speed range. 

 

 

 

  WRONG 
TURN STUD  
OUT ONE TURN 

REFERENCE MARK ON SPINDLE NOSE 

CAM RELEASE DATUM 

WRONG 
TURN STUD  
IN ONE TURN 

 

CORRECT 
CAMLOCK LINE 
BETWEEN ARROWS 
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Before attempting to start the machine 
read carefully the lathe operating 
instructions on pages 27 to 36 of this 
manual. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LATHE SAFETY 
In the interests of safety please read the 
Operator Health and Safety Guidance 
Notes at the beginning of this manual. 
 
Some of the key points are: 
 
1.  Ensure you know how to stop the 
 machine before starting it. 
 
2.  Stop machine immediately anything 
 unexpected happens. 
 
3.  Ensure speeds, feeds and depths of 
 cut are compatible with the 
 component and the holding devices. 
 
4.  Do not touch tooling, chuck or 
 work piece when spindle is revolving. 
 
5.  Wear and utilise suitable protective 
 clothing and equipment. 
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CONTROL LAYOUT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Emergency Stop Button 
2. Spindle Speed Display 
3. Load Meter 
4. Variable Speed Control Knob 
5. Speed Range Selector 
6. Drive Disable/Enable Buttons 
7. Coolant Pump ON/OFFSwitch 
8. Main Isolator (at rear of machine) 
9. Feed Selector Dial 
1 0. Feed Selector Levers 
11. Leadscrew/Feedshaft Reversing Lever 
12. Top -Slide Locking Screw 
13. Cross-Slide Locking Screw 
14. Carriage Locking Bolt 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15. Tailstock Locking Handle 
16. Tailstock Barrel Locking Handle 
17. Tailstock Handwheel 
18. Tailstock Clamp Bolt 
19. Tailstock Set Over Screws 
20. Spindle Control Lever 
21. Saddle Traverse Handwheel 
22. Feed Direction (Axis) Selector 
23. Feed Engagement Lever 
24. Leadscrew Nut Engagement Lever 
25. Thread Dial Indicator 
26. Manual Centralised Lubrication System 
27. End Guard Interlock Switch 

 



29 
 

OPERATION                                                                                                                                    .          

 
 
 
 
 
  

SPEED SELECTION 
Spindle Drive is from the main motor using an AC 
inverter variable speed drive and through  three 
manually selected sliding gear ranges. 
The correct speed range is first selected by 
means of lever A (Fig. 6) into one of three  
positions:- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Low  15 - 300 rev/min with constant power 
 above 75 rev/min. 
 

Medium  35 - 830 rev/min with constant power 
 above 220 rev/min. 
 

High  110 -2500 rev/min with constant power 
 above 695 rev/min. 
 
 
Caution: 
Do not move speed range selector lever whilst 
the spindle is rotating. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SPINDLE SPEED CALCULATIONS 
As a three range variable speed drive is available 
to the spindle it is possible to machine a particular 
material at its optimum surface speed, hence 
spindle speed in rev/min and at the optimum 
power available. 
 
The optimum spindle speed is calculated from the 
formulae shown below. 
 
 
1 )  N    = S X 1000 METRIC      
    π x D 

 
Where  D = diameter in mm 
 S = cutting speed in Metres/min 
and  N = spindle rev/min 
 
 
 
2 )  N    =   S X 12 INCH     
    π x D 

 
Where  D = diameter in inches 
 S = cutting speed in feet/min 
and  N = spindle rev/min 
 
 
The power available at the spindle can be seen 
from the graph on the following page. 

fig. 6 

A 

B 
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The power available at the spindle can be seen from the following graphs: 
 
SPEED/POWER GRAPH 

          
SPEED/TORQUE GRAPH 

      

Example of spindle speed calculation. 
It is required to rough turn a diameter of 150 mm in mild steel. 
What spindle speed is required, and in which speed range should it be used? 
 

 Using  N    = S X 1000   where S = 200 Metres/min (typically) 
      π x D 
 

 Therefore N    = 200 X 1000      = 424 rev/min  
      π x 150 
 
 

This speed is obtainable in both the mid and high spindle speed ranges, but as full spindle power is only 
available in the mid-range, the mid-range should be used.  

SPINDLE SPEED (rev/sec) 

PO
W

ER
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S
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N
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 (k
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) 
TO
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m

) 

SPINDLE SPEED (rev/sec) 

Continuous Power 

Low range 

Medium range 

High range 

Low range 
Medium range 
High range 

Low range 
maximum 

Medium range 
maximum 

High range 
maximum 

High range 
maximum 

Medium range 
maximum  Low range 

maximum 
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SPINDLE ROTATION 
 
To start spindle switch on the main isolator at 
the rear of the machine and release the 
emergency stop button. Drive Disable warning 
light (red) illuminates.  
 
Ensure that the third rod lever (C) is in the 
NEUTRAL (mid) position (Fig. 7) and press the 
drive enable button. Green light illuminates. 
Ensure Speed Control Knob (B - Fig. 6) is in low 
(fully anticlockwise). 
 
With the lever down the spindle will run in the 
forward direction and with the lever up the 
spindle will run in reverse. 
 
The required spindle speed is then achieved 
by adjusting the Speed Control knob clockwise 
to increase spindle speed and anti-clockwise to 
decrease spindle speed 
 
Returning the third rod lever to neutral will stop 
the spindle. 

 

 

 

 

 

 

 

 

 

     FORWARD 
 
 

     REVERSE 

 

 

 

 

 

 

 

 

WARNING  
 
When attempting to start the spindle with large 
or out of balance workpieces and when using 
face plates ensure that the range selector lever 
is NOT ON HIGH and that the speed control 
knob is in low (i.e. anticlockwise) position. 
 
NOTE: The drive may cut out if large workpieces 
are accelerated to high speeds in the top spindle 
speed range. If this occurs select the middle 
speed range and restart the machine using the 
procedure above. 
 
The motor braking system functions automatically 
when the apron lever is in the neutral position or 
the emergency stop button 
is pressed. 

fig. 7 

C 
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THREAD AND FEED SELECTION 
 
All threads and feeds directly available from the 
gearbox are shown on the data plates fitted to !he 
headstock and change gear cover (Fig. 8) 
together with the relevant end gear train 
combinations and lever settings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CAUTION. 
The coarse thread range of H and I should not be 
selected when using the high spindle speed 
range. 
 
The end gear trains should be arranged as in 
the diagrams shown on the data plate. 
 
For any other threads or pitches not shown on 
the data plate our Technical Department is 
available to specify the most convenient change 
gearing required. 

LEADSCREW REVERSING BOX 
 
Using lever A on the headstock (Fig.9) the 
direction of rotation of both leadscrew and 
feedshaft may be reversed. 
This allows the leadscrew nut to be permanently 
engaged during screw cutting and the direction 
of both feed and threads to be reversed whilst 
the spindle is running. 

 

 

 

 

 

 

 

 
CAUTION. 
When using the reversing lever the spindle 
speed should not exceed 175 Rev/Min. 
 
 

fig. 8 

fig. 9 



33 
 

OPERATION                                                                                                                                    .          
 
 
 
 
 
 
  

THREAD DIAL INDICATORS (Fig. 13) 
 
METRIC THREAD DIAL INDICATOR - 
This is supplied when the machine is fitted with 
a metric lead screw and allows the majority of 
metric pitches shown on the data plate to be cut 
by engaging and disengaging the lead screw 
nut for each pass. 

The correct pinion must be meshed with the 
leadscrew and engagement of the leadscrew 
is made at the dial number to suit the pitch of 
thread to be cut. Chart (Fig. 11) shows: 
 
1.  Pitch to be cut in mm. 
2.  The number of teeth on the pinion gear 
 which engages with the leadscrew. 
3.  The dial lines at which the leadscrew may 
 be engaged. 
 

 

 

 

 

 

 

 

 

 

 

Metric pitches, not divisible into the pinions 
supplied, D.P., module and inch threads must be 
cut with the leadscrew permanently engaged, 
changing directions by reversing the main spindle 
or by using the lead screw reversing box. 
 

INCH THREAD DIAL INDICATOR 
This is supplied when the machine is fitted with 
an imperial lead screw. 
Chart (Fig. 12) shows the T.P.I. able to be cut 
and 
the dial lines at which the leadscrew may be 
engaged. 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For metric threads, D.P., module and certain 
fractional inch threads the dial cannot be used. 
These threads must be cut with the leadscrew 
permanently engaged and changing directions 
by reversing the main spindle or by reversing 
the leadscrew. 
 
 
MULTI-START THREADS 
A multistart thread can be cut on a lathe in three 
basic ways. 
 

1. By repositioning the compound (top) slide one 
pitch forward for each start. Note the slide is 
normally set at 90 degrees to the axis of the cross-
slide. The accuracy of this method depends on the 
skill of the operator. 
 

2. By using an accurately divided driver plate and 
turning the work piece one division for each start. 
With camlock mounted chucks two, three and 
six start threads may be cut by indexing the 
chuck on the camlock studs. 
 
3.  By advancing the driver gear a calculated 
amount to advance the spindle by one pitch of 
the thread to be cut. 
In the case of machines with metric lead screws, 
the 44 tooth driver gear is divisible by 2 and 4, so 
two and four start threads may be cut. 
For machines with imperial leadscrews the 36 
tooth driver gear is divisible by 2, 3 and 4. These 
number of starts may therefore be cut. 
 

fig. 12 

fig. 11 
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APRON AND SLIDE CONTROLS (Fig. 13) 
 
In addition to the manual operation of the saddle 
by rotating apron handwheel (A), the cross-slide 
handwheel (B) and the topslide by handwheel 
(C), power feed is available to the saddle and 
cross-slide. 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.  Push pull knob (D) selects surfacing or 
 sliding feeds. Push in for surfacing and pull 
 out for sliding feeds. 
 

2.  Feed engage lever (E) is raised to engage 
 whichever direction of feed is selected. 
 

3.  Lever (F) is used to engage the leadscrew 
 nut for screw cutting. 
 

4. For reversal of feed and thread directions 
 there is a lever mounted on the lathe 
 headstock. 
 
FEED TRIP ADJUSTMENT 
A trip mechanism (G) is incorporated in the 
apron enabling the saddle to power feed up to 
fixed stops. The loading at which the apron 
trips out has been pre-set during construction 
and should not be altered. It is permissible to 
reduce force if knocking off against a stop.  
 

To reset back to original setting engage feed 
lever (E) Fig. 13. With a. screwdriver push in 
the adjuster rod against the light spring load 
and slowly turn clockwise until the dog is felt to 
engage the associate nut. Continue to turn 
until the required setting is reached. 
DO NOT OVER ADJUST. 

The apron handwheel can be disengaged from 
its gearing during power operation or when 
screwcutting by pulling the hand wheel out. 
 

It is recommended that the automatic feed trip 
mechanism is NOT used below spindle speeds 
of 500RPM. 
 
 
SADDLE LUBRICATION 
Knob (H) operates the apron and slideways 
lubrication pump, which ensures that the bedways, 
cross-slide ways and nut are adequately 
lubricated. 
 

To ensure that the system is primed operate the 
pump until oil can be seen on the bed ways and 
small tell-tale hole on the right hand side of the 
saddle. 
 

Under normal use the pump should be operated 
twice before commencing work. 
 
 
 
CROSS-SLIDE AND TOPSLIDE 
 
The handwheels carry dials graduated in either 
inch or metric dimensions.  
 

The cross-slide dial is graduated to indicate 
changes in workpiece diameter and topslide is 
graduated to indicate actual movement. 
 
 
SADDLE LOCK SCREW 
This enables the saddle to be locked to the bed for 
facing or parting off operations. 
 
 
TOP-SLIDE LOCK SCREW 
This enables the top-slide to be locked in position. 
 
 

fig. 13 

C 

D 

A H F E 

B 

G 
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TAILSTOCK (Fig. 14) 
 
The tailstock may be clamped to the bed by 
means of clamp lever (A) additional clamping may 
be obtained by tightening nut (B) located in the 
tailstock casting. This clamping nut should be 
released before attempting to move the tailstock 
and after additional clamping is no longer 
required. 
The tailstock barrel is locked by means of lever 
(C). 

 

 

 

 

 

 

 

 

 

 
The tailstock can be set over for the production 
of shallow tapers or for re-alignment. 
Set over adjustment is achieved by unclamping 
tailstock lever (A) and ensuring nut. (B) is 
released. Undo rear location screw (E) one turn 
(Fig. 15). Adjust screws (D) at each side of base 
by slackening one and tightening the other to 
laterally move tailstock across the base.   
Re-tighten the rear location screw.  
 
The barrel is graduated in both inch and metric 
dimensions. 
 
The dial on the tailstock handwheel is graduated 
in either inch or metric dimensions. 

 

 

 

 

 

 

 

 

 

 

COOLANT 
 
The coolant pump is operated by the on and off 
buttons located on the headstock. The flow of 
coolant is controlled by means of the tap fitted 
to the standpipe.. 
 
The coolant tank is located at the back of the 
machine and has a capacity of 32 litres (7 Imperial 
gallons). 
 
Any commercially available coolant may be used 
that is suitable for the tooling and typo of material 
being cut. 

fig. 14 

fig. 15 

C A 

D B 

E 

D D 
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GAP PIECE REMOVAL (Fig. 16) 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

REMOVAL PROCEDURE 
 
1)  Clean area around gap. 
 

2)  Remove chuck or any work holding device. 
 

3)  Release and fully undo alignment bolts (A). 
 

4)  Fully retract alignment bolts (B). 
 

5)  Release holding down bolts (C). 
 

6)  Protect leadscrew. 
 

7)  Carefully remove the gap piece avoiding 
 damaging the leadscrew and gap piece 
 mating surfaces. 

REFITTING PROCEDURE 
 
1)  Ensure machine is level. 
 

2)  Clean area around gap. 
 

3)  Ensure all mating surfaces are clean. 
 

4)  Carefully slide gap piece back into position. 
 

5)  Lightly bolt into position, aligning the ways 
 by hand, lightly tapping the gap with a hide 
 hammer. 
 

6)  Finally position the gap by means of the 
 alignment bolts (A), being careful not to 
 overtighten (maximum torque 5 ft-pounds or 
 7 NM). 
 

7)  Tighten holding down bolts (C). 
 
 
NOTE: The two soft taper dowels included in the 
gap piece are provided to give an initial location 
only, when refitting the gap piece. 
They should be only 'lightly' fitted into their holes 
when the refitting procedure is undertaken, as 
detailed above. Only after re-machining of the 
holes using a taper roamer should the pins be 
tapped home firmly into position. (This is an 
optional process when refitting the gap piece and 
under normal circumstances it is not necessary). 

 fig. 20 
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LATHE ALIGNMENT 
 
With the lathe installed and running we 
recommend a check on machine alignments 
before commencing work. 
Periodically check alignments and levelling to 
ensure continued accuracy. 
 
HEADSTOCK CHECK  (Fig. 17) 
Note: Ascertain that the machine is level before 
carrying out this and tailstock check. 
 
Take a light cut over a 150rnm (6") length of 
50mm (2") diameter steel bar held in a chuck  
(but not supported at the free end). Micrometer 
readings at each end of the turned bar A and B 
should be within 0.01 mm.(0.0004"). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To correct a greater difference in readings, first 
open the end guard and loosen the four 
headstock screws (A) shown in Fig. 18 . 
Adjust the set over pad C to pivot the headstock 
about the dowel B. 
Retighten all securing screws after each 
adjustment. Repeat the test cut and alignment 
check until the micrometer readings are within 
tolerance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TAILSTOCK CHECK (Fig. 19) 
Using a 300mm (12") long ground steel bar 
mounted between centres, check the alignment 
by traversing a dial test indicator along the centre 
line of the bar. 
To correct any error first release the tailstock 
clamp lever, slacken the rear locating screw (R) 
and then adjust the screws (S) on each side of the 
tailstock base to move the tailstock body laterally. 
Recheck alignment. fig. 17 

fig. 19 

 

 

 

 
 It may be necessary to 

release the swing-frame 
clamp nut D 

fig. 18 
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END GEAR TRAIN (Fig. 20) 
Drive from the headstock to the gearbox is 
transmitted through a gear train enclosed by the 
headstock end guard. 
Intermediate gears are carried on the adjustable 
swing frame A. 
 
Gears must be thoroughly cleaned before fitting 
and backlash should be maintained at 0.127mm 
(0.005 in.) for correct mesh. 
 
Lubricate gears regularly with grease and apply 
oil to the intermediate gear spindle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DRIVING BELT ( Fig.20) 
To alter the tension of the poly-vee drive belt four 
bolts on the slotted motor plate may be loosened 
and the plate moved. Under correct tension a 
pressure of 8 Kg (17 lbs) at a point mid way 
between the motor and headstock pulleys should 
produce 5mm (0.2 in.) movement on the belt. 
 
 
 
 
 
 

LEADSCREW TORQUE LIMITING DEVICE 
The transmission is protected against severe 
overload by a torque limiting device fitted to the 
left hand end of the leadscrew (Fig. 21).  
This is set to a pre-determined slipping torque 
before the machine leaves our works. 
In normal usage the user is advised not to alter 
this setting but to consult our Service Department 
in case of a problem. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Adjustment may be achieved by: 
1.  Loosening the two locking screws (A) on the 
 O.D. of the device. 
2.  Turning the inner adjusting ring (B) (by means 
 of the two holes in the R.H. face of the unit) 
 clockwise to increase slipping torque. 
3.  Re-tightening the two locking screws. 
  
To "feel" the slipping torque hold the apron 
handwheel to stop saddle movement whilst  the 
leadscrew is engaged. 
 
CAUTION: 
Keep cutting tool well clear of workpiece and 
spindle at a low number of rev/min, when 
making adjustments. 

fig. 20 

fig. 21 

A A 

B 
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CHANGE GEAR SHEAR PIN (Fig.22) 
Additional protection is provided by means of a 
shear pin fitted between the final driven change 
gear and the gearbox input shaft. 
To replace shear pin isolate electrical supply and 
open end guard. Remove driven gear A exposing 
bushes B and C. Withdraw pin head and push 
remainder of shear pin through bush C. Replace 
bush B insert new pin and refit driven gear. 
 
Caution: use only replacement shear pins of 
3.175mm (1/8") dia. mild steel, 45kg/ mm²  
(30 tons I in²) tensile strength. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SLIDEWAYS (Fig. 23) 
Tapered gib strips are fitted to the slideways of 
the cross and compound slides to eliminate the 
effects of wear. 
To adjust the cross-slide, slacken the rear screw 
and then tighten the front screw A, making only 
slight alterations at a time, and constantly check 
for a smooth action. Finally re-tighten rear screw. 
The topslide is adjusted by means of a single 
screw B. 
 

Tapered gibs are fitted to each wing of the saddle 
and are adjusted by means of the single screws 
front and back. 
Ensure that the slideways are cleaned and 
lubricated before making any adjustment. Turn 
screws clockwise to take up any play avoiding 
over adjustment, which will result in stiff jerky 
action on the slide. 
 
 
CROSS-SLIDE NUT (Fig. 24) 
The cross-slide nut is of the backlash eliminator 
type. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To remove undue slackness or backlash in the 
nut assembly first remove the socket head 
grubscrew G adjacent to the nut fixing screws on 
the top face of the slide. Insert a strong 
screwdriver through the grubscrew hole and 
carefully turn the nut adjusting worm in a 
clockwise direction until tight. 
Slacken back slightly, and operate the cross-slide 
repeatedly through full travel, making small 
adjustments until smooth action is obtained. 
Replace grubscrew into top of cross-slide to 
prevent ingress of dirt and swart. 
 
 
SPINDLE BRAKE 
The variable spindle speed drive package 
provides automatic controlled braking of the 
spindle and requires no maintenance. 
 
 
 
 

 
fig. 22 

fig. 23 

fig. 24 

G 

B 
A 
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LUBRICATION 
 
HEADSTOCK (Fig. 25) 
Spindle bearings, headstock gearing and shafts 
are lubricated continuously from a distributor box 
located beneath the headstock top cover. This is 
supplied by an independently driven gear pump, 
and is not related to spindle speed. Evidence of 
supply is shown in an oil sight glass located on 
the headstock front face.  
 
Note: The lathe should not be operated unless 
oil can be seen to be flowing.  
 
A pipe returns oil from the bottom of the 
headstock to the oil pump. Ensure that the oil 
level in the system is kept topped up, through the 
filler in the headstock cover, to the required level 
in oil sight (A). 
 
Check oil level weekly and change the oil every 
year. Refer to page 42. 
 
Oil may be drained by disconnecting the pipe at 
(B). 
 
System capacity is approximately 4.5 litres (8 
pints). 
 

GEARBOX (Fig 26) 
All gears are splash lubricated from an integral oil 
bath. An oil sight window is situated on the right 
hand end face of the gearbox. Top up or refill  
through filler elbow on the left hand side of 
gearbox casting. 
Refer to page 42  for oil type. 
 
To drain the gearbox unscrew drain plug in the 
gearbox casting. The capacity of the gearbox is 
approximately 2.6 litres (4.5 pints). 
 

fig. 25 

fig. 26 

A 

B 
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APRON (Fig. 27) 
The apron gears are splash lubricated from an 
integral oil bath. The apron also acts as a 
reservoir tor the oil for  the manually operated 
pump, which lubricates the bedways, cross-slide 
ways and nut. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When the oil level falls below the mark on the oil 
sight glass the system should be topped up 
through the filler plug in the saddle cross-slide 
way. The capacity is approximately 1.2 litres (2.1 
pints). Refer to page 42 for oil type. 
 
A drain plug is provided underneath the apron 
casting.  
 

SLIDEWAYS  
The apron acts as a reservoir for the saddle and 
cross-slide lubrication oil.  
 
Slideways are lubricated by pulling the lube 
plunger located on the lower left hand end of the 
apron assembly . 
 
This plunger will slowly withdraw and distribute 
lube oil to the saddle, cross-slide and cross- 
slide screw. In order to check that the lube 
system is operating fully and correctly a vent hole 
is provided at the end of the lubrication circuit 
and during each operation a small discharge 
of oil should be witnessed.  
 
The discharge hole is located on the right hand 
side of the saddle assembly mid way across the 
bed section. 
 
In normal usage it is recommended that twice 
daily operation of slideway lube system is 
required. 

fig. 27 



42 
 

SERVICING AND MAINTENANCE                                                                                                 .          
 
 
    

    

LUBRICATION CHART  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Grease each week  -   Rack and end train gears (change wheels) - Fuchs Renolit MP 2 
 -    Manual Chuck - Pratt Burnerd Chuck Lubricant 
 
 
Oil each week  -   Tailstock, Leadscrew and Topslide  
  Fuchs Renolin ZAF 32 HV (ISO HV32) 
 
Apron -  Check level and top up each week  
  Fuchs Renep CGLP68 (ISO VG68). Total capacity 1.2 litres. 
 
Headstock - Check level and top up each week  
  Fuchs Renolin ZAF 32 HV (ISO HV32). Total capacity 4.5 litres. 
 
Gearbox -  Check level and top up each week  
  Fuchs Renolin ZAF 32 HV (ISO HV32). Total capacity 2.6 litres. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REGULAR ATTENTION 
For trouble free operation keep the lathe clean 
and regularly maintained. Where grease and oil 
nipples are provided lubrication should be carried 
out as indicated on the lubrication chart 

DO NOT MIX LUBRICANTS 
When alternative lubricants are to be used, the 
system or reservoir should be drained and 
flushed out before refilling with the equivalent 
grade. 
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ELECTRICAL 
 
WIRING DIAGRAM - A. C. SPINDLE DRIVE 
 
NOTES 
110V A.C. CONTROL CIRCUIT WIRING 1.0 mm²  RED. 
 
ALL SIGNAL WIRING TO AND FROM DRIVE UNIT IN SCREENED MULTI-CORE CABLES 
 
FOR 60Hz MACHINE, THE UPPER FIXED LINK (        ) ON THE BACK OF THE TACHO DISPLAY 
BOARD; MOUNTED BEHIND THE SPINDLE SPEED CONTROL AT THE FRONT OF THE 
HEADSTOCK.. IS MOVED FROM THE RIGHT TO LEFT POSITION. 
 
 
CONNECTION OF ELECTRICAL ACCESSORIES 
 
LO-VO LIGHT 
SCREW THE LO-VO LIGHT TRANSFORMER MOUNTING PLATE TO THE BOTTOM RIGHT 
HAND SIDE OF THE CABINET. 
WIRE BETWEEN THE FUSED TERMINALS ( R3 AND S3 ) ON THE TRANSFORMER MOUNTING 
PLATE AND TERMINALS R2 AND S2 ON THE MAGNETICS PANEL. (1 .5mm² BLACK CABLE) THE 
MOUNTING PLATE MUST BE EARTHED. 
LINK BETWEEN THE EAHTH STUD ON THE MAGNETICS PANEL, ( 1.5rnrn². GREEN /YELLOW 
CABLE). 
 
PROFILER 
CONNECT CONDUIT THROUGH 22.5 DIA. HOLE IN THE BASE OF THE ELECTRICAL 
CABINET. WIRE INTO TERMINALS R2, S2, T2 AND EARTH, ON THE MAGNETICS PANEL. 
 
DIGITAL READOUT 
WIRE INTO TERMINALS 22 AND 37 ON THE MAGNETICS PANEL. 
 
 
OVERLOAD SETTINGS 
 

OVERLOAD FUNCTION SETTING 
Q9 DRIVE MOTOR FAN 0.1 Amp 
Q3 COOLANT PUMP 0.19 Amp 
Q4 HEAD LUBE PUMP 0.3 Amp 

 
 
ELECTRICAL WIRING DIAGRAM 
FOR ELECTRICAL DIAGRAMS - PLEASE SEE BACK PAGES OF THIS MANUAL. 
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TRANSFORMER CONNECTIONS 
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FAULT FINDING ON THE TRIUMPH VS SPINDLE DRIVE 
 
The AC Inverter Spindle Drive fitted to this machine is generally very reliable but under certain 
circumstances problems can arise which may be related to customer mains supply condition, 
application problems or service failure of the drive. 
 
The drive will display alarm messages to indicate certain fault conditions. These are shown on the LED 
display on the spindle drive which is situated in the electrical cabinet. 
 
TO GAIN VISUAL ACCESS IT WILL BE NECESSARY TO ISOLATE THE MACHINE USING THE 
ELECTRICAL CABINET ISOLATOR SWITCH. ONCE SWITCHED OFF, THE LED DISPLAY WILL 
ONLY SHOW THE ALARM MESSAGE FOR 10 SECONDS. SO BEFORE SWITCHING OFF, 
UNLOCK THE TWO ELECTRICAL CABINET LOCKS AND FAMILIARIZE YOURSELF WITH THE 
RANGE OF ALARM MESSAGES AVAILABLE. THEN THE MACHINE CAN BE ISOLATED, THE 
CABINET DOOR OPENED AND THE ALARM MESSAGE CAN BE READ. IF THE ISOLATOR IS 
SWITCHED AGAIN THE DRIVE WILL RESET ITSELF, SO THERE IS NO REASON TO SWITCH 
THE ISOLATOR ON WITH THE CABINET DOOR OPEN. 
 
EXTREME CARE MUST BE TAKEN NOT TO TOUCH ANY COMPONENTS OR WIRING WITHIN 
THE CABINET, WHEN THE DRIVE IS POWERING DOWN OR WITH THE ISOLATOR ON. 
 
 
 
 
FAULT MESSAGES 
 
NOTE: The display normally indicates (0,00), if in a ready (to run) state, or motor frequency, if running. 
 
The possible causes of those faults are described as follows: 
 
1.  EOLT -  (indicates a stop due to the activation of the function for a long time during  
  constant-speed operation) 
 EOLT -  In-acceleration/constant-speed stall prevention current limit 
 If a current not less than 150%* of the rated inverter current flows in the motor during acceleration 
 by the inverter, this function stops the increase in frequency until the load current reduces to 
 prevent the inverter from resulting in over-current tripping. If a current not less than 150% of the 
 rated current flows during steady (constant-speed) operation, this function also lowers the 
 frequency until the load current reduces to prevent the inverter from resulting in over-current 
 tripping. When the load current has reduced below 150%, this function increase the frequency 
 again and accelerates up to the set speed or continues operation. 
 
1.  EOLT -  In-deceleration stall prevention 
 If the brake operating amount has exceeded the specified value due to excessive regenerative 
 energy during motor deceleration, this function stops the decrease in frequency to prevent the 
 inverter from resulting in overvoltage tripping. As soon as the regenerative energy has reduced, 
 this function reduces the frequency again and continues deceleration. 
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2.  EOC1 -  Overcurrent shut-off During acceleration 
 
3.  EOC2 -  Overcurrent shut-off During constant-speed operation 
 
4.  EOC3 -  Overcurrent shut-off During deceleration 
 When the inverter output current has reached or exceeded 200% of the rated current, the 
 protective circuit is activated to stop the inverter. 
 Overcurrent is caused by the drive being overloaded. This can exist under the following 
 circumstances: 
 
 i.  Instantaneous Shock Load 
  Tool crashes into work piece, the tool is trapped under a chuck jaw etc, sudden 
  mechanical seizure of the machine 
 
 ii.  Missing Input Mains Phase 
  Chock the supply for 3 phases 
 
 iii.  Earth Fault 
  This can exist on the motor side between motor and drive. 
  Check for a fault. 
 
 iv.  Short Circuit or Bad Connections between the motor and Inverter 
  Check the wiring between the motor and inve1ier for overheating I insulation damage. 
  Also check security of phase connections in motor terminal box and on inverter drive 
  (UVW Terminals). 
  Pay particular attention to the presence of arcing. 
 
5.  EOV1  -  Regenerative overvoltage shut-off During acceleration 

6.  EOV2  -  Regenerative overvoltage shut-off During constant-speed operation 
 
7. EOV3  -  Regenerative overvoltage shut-off During deceleration 
 When the converter output overvoltage is caused by regenerative energy from the motor, the 
 protective circuit is activated to stop the transistor output and keep it stopped. 
 
8.  EUVT  -  Undervoltage protection 
 If the inverter power supply voltage has reduced, the control circuit cannot operate properly, 
 resulting in the decrease in motor torque and/or the increase in heat generation. To prevent this, 
 if the power supply voltage reduces below about 300V, this function stops the inverter output. 
 
9.  EBE    -  Brake transistor alarm detection 
 If the brake transistor fault has occurred due to extremely large regenerative brake amount, etc., 
 this function detects that fault and stops the inverter output. 
 
10.  ETHM  -  Overload shut-off (electronic overcurrent Motor protection) 

11.  ETHT   -  Overload shut-off (electronic overcurrent Inverter protection) 
 The electronic overcurrent protector in the inverter detects motor overload during rated operation 
 of motor overheat during low-speed operation, activates the protective circuit, and stops the 
 inverter output and keeps it stopped. When, for example, a multi-pole motor or more than one 
 motor are driven, the motor(s) cannot be protected by the electronic overcurrent protector. 
 Provide a thermal relay in the inverter output circuit.ln this case, setting the electronic overcurrent 
 protector value to OA activates the inverter protection only. (Activated at a current 150% or more 
 of the rated current.) 
 



47 
 

SERVICING AND MAINTENANCE                                                                                                 .          
 
 

  
12.  EGF    -  Output side ground fault overcurrent protection 
 If a ground fault current has flown due to a ground fault occurring in the output (load) side of the 
 inverter, this function stops the inverter output. A ground fault occurring at low ground resistance 
 may activate the overcurrent protection (OC1 to OC3). 
 
13.  EPE    -  Parameter storage device alarm 
 Stops the output if the specified number of write times (100,000 times) to EEPROM, which stores 
 the function set values, has been exceeded or a device fault has occurred. 
 
14.  ECPU   -  CPU error 
 If the operation of the built in CPU does not end within a predetermined period of tirne, the inverter 
 self-determines it as alarm and stops the output. 
 
 
 
If the drive fails and the cause cannot be discerned from any of the above fault codes then either your 
Distributor or 600UK's Service Department should be contacted for further diagnostic help/information. 
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APPLICATION CONSIDERATIONS WHEN USING YOUR LATHE 
 
1.  Screwcutting: 
The ability to be able to stop the spindle quickly is essential during Screwcutting. In the top range it takes 
approximately 5 seconds (depending upon the size of the work piece) to stop from maximum speed. 
Theo deceleration time is also the same in the middle and bottom ranges, so therefore use the top range 
which will give faster deceleration times when running at the lower speed part of this range. 
 
 
2.  Power Consumption: 
The availability of power at the spindle for cutting is shown on page 30. In the bottom range below 60 
rev/min power is pro-rata to speed on a constant torque basis, giving 2.5kw available for cutting at 20 
rev/min approximately. 
 
To calculate the power consumption at the spindle to see if it is being overloaded, follow the information 
given according to the material and tooling being used and check the availability of power according to the 
graph with the resulting calculation. If the availability is exceeded then either reduce the feed and or depth 
of cut. Alternatively increasing the cutting speed if the application is running in the constant torque range 
may assist the situation as more power will be available 
 
If in doubt contact 600UK for additional information. 
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CUTTING FORCES AND SPECIFIC CUTTING FORCE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     F    = k    x  a  x  s   Newton's 
 
  
k     =  specific cutting force N/mm 

a   = depth of cut 

s  = feed mm/rev 

 
 
k      =  CONSTANT FOR A GIVEN MATERIAL 
 
 
             F           TANGENTIALCUTTING FORCE        
  
   A                 CHIP CROSS SECTION  
 
 
k      VARIES ALSO WITH THE FOLLOWING FACTORS: 
 
 CUTTING TOOL GEOMETRY 
 ENTERING ANGLE OF TOOL 
 FEED RATE 
  

 

S T 

S 

S 
T ( ) N/mm² 

 
k      =  

S 

Feed Direction  

S 
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k      CORRECTION FACTORS FOR FEED RATES  S
  

k      CORRECTION FACTORS FOR ENTERING ANGLES S
  

k      CORRECTION FACTORS FOR TOOL GEOMETRIES S
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TOOL AND ANGLE CHIP SECTION 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
s  =  Feed rate 

h  =  Chip thickness 

a  =  Depth of cut 

R  =  Tool nose radius  

b  =  Chip width 

Ø  =  Tool entering angle  
  

     
 

Top Rake Angle 0 +7° +12° to +15° +18° +20° 

Correction Factor 1.1 1.0 0.95 0.85 0.8 

 

 
 
 
Entering Angle 
 
 
 
Correction Factor 

 
 
 
 
 
 
 
 

90° 
 
 
 
 
 
 

1.0 

75° 
 
 
 
 
 
 

0.96 

72° 
 
 
 
 
 
 

0.94 

60° 
 
 
 
 
 
 

0.86 

45° 
 
 
 
 
 
 

0.70 

93° 
 
 
 
 
 
 

1.0 

ROUND 
 
 
 
 
 
 
 

a 
 D Fa

ct
or

 

.05 .22 

.10 .32 

.20 .43 

.30 .52 

.40 .59 

.50 .63 

  
 

         

Feed Rate    0.1 0.15 0.2 0.25 0.3 0.32 0.4 

Correction Factor    1.49 1.32 1.22 1.14 1.08 1.03 1.00 

Feed Rate  0.5 0.6 0.7 0.8 1.0 1.02 1.4 

Correction Factor  0.94 0.94 0.85 0.82 0.77 0.72 0.69 

 

 

 

s 
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POWER CONSUMPTION IN CUTTING 
 
  
               V x a x s x k       
  
       60 x 1000 
 
 
V  =  Cutting Speed (metres/min) 

a  =  Depth of cut (mm) 

s  =  Feedrate (mm/rev) 

k  =  Specific Cutting Force (Corrected) (Newtons/mm²) 
 
P  =  Chip width 

Ø  =  Tool entering angle  

 

 

 

  

s  

s 
P     =  kW  
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TECHNOLOGICAL DATA 1  

Operation 1 - Rough Turning Steels  

MATERIAL CUTTING SPEED 
(m/min) 

FEEDRATE 
(mm/rev) 

DEPTH OF CUT 
(mm) 

K VALUE 
(N/mm) 

 

 Carbon Steel 
 

 C = 0.15% 
 

 C = 0.35% 
 

 C = 0.7% 
 

 
 Low Alloy Steel 
 

 

 
 

365 - 320 
 

315 - 230 
 

300 - 220 
 

 
270 - 200 

 

 

 
 

0.4 - 0.8 
 

0.4 - 0.8 
 

0.4 - 0.8 
 

 
0.4 - 0.8 

 

 

 
 

2 - 6 
 

2 - 6 
 

2 - 6 
 

 
2 - 6 

 

 

 
 

1900 
 

2100 
 

2000 
 

 
2100 

 
 
 

Operation 2 - Finish Turning Steels  

MATERIAL CUTTING SPEED 
(m/min) 

FEEDRATE 
(mm/rev) 

DEPTH OF CUT 
(mm) 

K VALUE 
(N/mm) 

 

 Carbon Steel 
 

 C = 0.15% 
 

 C = 0.35% 
 

 C = 0.7% 
 

 
 Low Alloy Steel 
 

 

 
 

365 - 320 
 

315 - 230 
 

300 - 220 
 

 
270 - 200 

 

 

 
 

0.1 - 0.4 
 

0.1 - 0.4 
 

0.1 - 0.4 
 

 
0.1 - 0.4 

 

 

 
 

0.1 - 0.4 
 

0.1 - 0.4 
 

0.1 - 0.4 
 

 
0.1 - 0.4 

 

 

 
 

1900 
 

2100 
 

2000 
 

 
2100 

 
 

NOTES:  1.  Minimum depth of cut for finishing should be greater than nose radius value. 
 2.  Feed rate for roughing should not exceed 2/3 nose radius value. 
 3.  Reduce surface speeds by a factor of 0.66 to 0.5 for thread cutting, part off and grooving. 
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TECHNOLOGICAL DATA 2  

Operation 3 - Rough Turning and Finishing Cast Irons  

MATERIAL CUTTING SPEED 
(m/min) 

FEEDRATE 
(mm/rev) 

DEPTH OF CUT 
(mm) 

K VALUE 
(N/mm) 

 
 Malleable C.I. 
 (Ferritic) 
 

 Malleable C.I. 
 (Pearlitric) 
 

 Grey C.I. 
 (Low Tensile) 
 

 Grey C.I. 
 (High Tensile) 
 

 Nodular C.I. 
 (Ferritic) 
 

 Grey C.I. 
 (Pearlitric) 
 

 
230 - 300 

 

 
210 - 125 

 

 
395 - 230 

 

 
280 - 155 

 

 
285 - 180 

 

 
250 - 165 

 

 

 
 

0.5 - 0.1 
 

 
0.1 - 0.5 

 

 
0.1 - 0.5 

 

 
0.1 - 0.5 

 

 
0.1 - 0.5 

 

 
0.1 - 0.5 

 
 

   Finishing  < 2 
   Roughing > 2 
 

   Finishing  < 2 
   Roughing > 2 
 

   Finishing  < 2 
   Roughing > 2 
 

   Finishing  < 2 
   Roughing > 2 
 

   Finishing  < 2 
   Roughing > 2 
 

   Finishing  < 2 
   Roughing > 2 
 

 
 

1100 
 

 
1000 

 

 
1100 

 

 
1500 

 

 
1100 

 

 
1800 

 

 
 
Operation 4 - Rough Turning and Finishing Non Ferrous Alloys  

MATERIAL CUTTING SPEED 
(m/min) 

FEEDRATE 
(mm/rev) 

DEPTH OF CUT 
(mm) 

K VALUE 
(N/mm) 

 
 Aluminium    
 Alloys 
  

 Wrought &  
 Cold Drawn 
 

 Solution Treated 
 

 Cast 
 

 Cast - Solution     
 Treated 
 
 Copper Alloys 
 

 Brass &  
 Leaded Bronze 
 

 Bronze & Copper 
 

 
 
 

 

1000 - 2000 
 

 
580 - 290 

 

630 - 220 
 

390 - 135 
 

 
 
 

350 - 215 
 

 
270 - 135 

 

 
 
 

 

0.1 - 0.8 
 

 
0.1 - 0.8 

 

0.1 - 0.8 
 

0.1 - 0.8 
 

 
 
 

0.1 - 0.8 
 

 
0.1 - 0.8 

 

 
 

Finishing 
0.25 - 2 

 
Roughing  

1 - 5 
 

nor most 
non ferrous 
materials 

 

 
 
 

 

500 
 

 
700 

 

750 
 

900 
 

 
 
 
- 

 

 
- 

 
NOTES:  1.  Non ferrous alloys require high top rake tools with non coated inserts. 
 2.  As high a feed rate as possible should be used in roughing with a large nose radius to  
  promote chipping action. 
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