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SECTION 1 - GENERAL  

1.1 GENERAL SAFETY 

As Designers, Manufacturers and Suppliers of Specialised Equipment, Dando 
Drilling International Ltd ensure so far as it is reasonable that our products are 
safe and without risk to health when properly used. 

You are requested to take the necessary steps to ensure that the appropriate 
information is made available to all those involved with the proper use of our 
products, or to anyone who may work on, purchase, or otherwise acquire such 
products for their own use. 

1.2 OPERATING AND MAINTENANCE MANUAL 

Dando Drilling International Ltd support all new products being supplied to 
their customers with a comprehensive Operator Manual which clearly defines 
mandatory instructions for the operation, safe use and maintenance of the 
products. Further, where proprietary items are incorporated into products of 
Dando Drilling International Ltd, comprehensive Operators Manuals on these 
items are also supplied, together with the Operating Manuals etc. on any 
vehicle or other carrier supplied as part of a contract. 

It is the responsibility of the owners or hirers of such products to ensure that 
operators are provided with these Manuals and are suitably instructed 
regarding the purpose of these Manuals and safety instructions. In addition, 
operators should be suitably and adequately trained in the use of the product. 

1.3 CODE OF SAFE DRILLING PRACTICE 

It is the responsibility of the owners and hirers of this equipment to ensure 
that the operators of the equipment are aware that drilling sites can be 
potential hazardous environments, and that safe drilling practice should 
always be adhered to.   

Dando Drilling International draw your attention to the Code of Safe Drilling 
Practice as published by the British Drilling Association [Ref 1], and would 
recommend that all operators are fully conversant with all aspects covered by 
this publication and take the necessary steps to become B.D.A. Accredited 
Drillers.  For operators outside the United Kingdom, we would recommend 
that their national equivalent to the B.D.A. publication is adhered to. 

The Guidance Notes on safety that follow are extracted from the British 
Drilling Association’s publication “Code of Safe Drilling Practice”, and Dando 
Drilling International would like to acknowledge with thanks their permission 
to reproduce this section. Further guidance on percussion drilling can be 
found in Guidance for the Operation of Cable Percussion Rigs and 
Equipment also published by the British Drilling Association [Ref 2]. 
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1.4 SAFETY PRECAUTIONS 
 

WARNING. BREATHING DUST IS DANGEROUS TO HEALTH 
 

1) Operate in a well-ventilated place and use appropriate extraction 
equipment or a damp cloth to remove dust. 

2) Dampen all dust. 
3) Dispose of waste in heavy gauge plastic sacks in accordance with 

legislative requirements. 
 

GENERAL INSTRUCTIONS AND WARNINGS 
 
1.4.1     STARTING RIG ENGINE 
 
 Check that all controls are in a neutral/disengaged/minimum position. 
 
1.4.2     LEVELLING THE RIG 
 
 Before attempting to raise the mast, ensure that the rig is set up on a firm level 

base, and all jacks are in contact with the ground. 
 
1.4.3     MAST RAISING 
 
 CAUTION: Before attempting to raise the mast, ensure that the mast 

framework is clear of any obstructions.   
 
1.4.4     DRILLING OPERATIONS 
 
 Before commencing any drilling operations, ensure that the spreader bar and 

stay bars are fitted and secured. 
 
 1.4.5  WARNINGS 
 
 THIS RIG IS FITTED WITH AN ALTERNATOR 
 
 DO NOT disconnect batteries when engine is running. 
 
 DO NOT turn ignition key to '0' position on switch while the engine is running. 
 
 IF ANY ARC WELDING takes place on the rig DISCONNECT BOTH 

BATTERY AND ALTERNATOR.  When brazing, soldering or welding, it is 
essential that any excessive heat source is kept away from the vicinity of the 
alternator and any nylon piping or rubber hose.   

  
 FAILURE TO COMPLY WITH THESE WARNING WILL LEAD TO 

COMPONENT DAMAGE AND MAY CAUSE INJURY.  
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1.4.6 BATTERIES 
 
 Ensure that the correct battery polarity is maintained at all times, reversed 

battery or charger connections may damage the alternator rectifiers. Never 
disconnect the battery whilst the engine is running. 

 
 DO NOT use a naked light when examining the electrolyte level. 
 
 When charging the batteries from an external source ensure that the vent 

covers are removed. 
 
 Always disconnect the earth lead from the battery negative (-) terminal when 

working on the rig engine. 
 
 Avoid spilling battery acid on the paintwork. Wash off with water immediately if 

this occurs. 
 
1.4.7 TRAILER MOUNTED RIGS 
 

WARNING: The trailer on which the rig is mounted is designed with a load                   
carrying capacity for the rig only, unless otherwise specifically                       
stated. Do not add platforms etc. for carrying additional items as                       
this will overload the trailer, contravening the Road Traffic                        
Construction and Use regulations in the United Kingdom. 
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1.5 GUIDANCE NOTES ON SAFETY 
 
1.5.1 PERSONNEL 
 

a. Drilling may entail the employment of men inexperienced in this class of 
work. Care should therefore be taken to explain and enforce safety 
precautions, and to teach good practice in the handling and use of equipment 
and plant. 

b.  No workman should be employed on any work unless he has been adequately 
instructed and trained in that work and is competent to do that work without 
supervision, or he is working under the instruction and supervision of some 
person competent to give instruction in and supervision in the doing of that 
work.  This is especially important when employing young persons on drilling 
sites. 

c. Alcohol should not be consumed on the site and persons who have been 
drinking 

 should not be allowed on the site. 

d. Pranks and horseplay are a common cause of accidents and should be 
forcefully 

 discouraged.  Safe successful work requires serious attention and good 
teamwork. 

e. Operators should not lift, carry or move any load which is so heavy as to be 
likely to cause injury.  When lifting, it is recommended that the person should 
stand squarely with a solid footing and should lift the load slowly by 
straightening the legs rather than the back.     

f. Care should be exercised when handling weights which must be moved with 
artificial means, such as pipe used for casing etc. 

g. If pipe is to be moved by rolling by hand, this must be done from the ends 
and the person must ensure that the hands are kept out of the ends of the 
pipe.  Whenever possible the pipe should be rolled away from the person 
rolling it. 

h. In general, care should be exercised whenever lifting something, be it heavy 
or light.  In the case of lifting and moving heavy weights, chains, ropes and 
pipe hooks should be checked to ensure that they are in good condition and 
employees should never stand under a raised load. 

i. Visitors to the drilling site are in more danger that the operators, and should 
be steered clear of operational areas unless the nature of their visit demands 
otherwise. If necessary, operations should be suspended until visitors have 
been moved to a safer part of the site. 

1.5.2 TRAVELLING TO, ON AND FROM DRILLING SITES 
 

a.   Vehicles travelling on public highways must comply with the Highway Code, 
relevant Road Traffic Acts and with the appropriate Motor Vehicle 
Regulations currently in force in the United Kingdom or other E.C. country. 
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b. Before travelling, checks should be made to all vehicles for road worthiness, 
giving special attention to lights, indicators, screen wipers, registration plates, 
brakes, brake lights, steering, security of loads, particularly overhanging 
loads, tyre pressure and wear and lack of mud before proceeding onto a 
public highway. 

 
c. Important: It is drawn to your attention that the Dando Duke models of drilling 

rigs are NOT trailers and should not be loaded with drilling equipment during 
travel from drilling site to drilling site. 

 
d. It is important that checks are made of the coupling and/or hitching of the 

drilling rig to any towing vehicle. 
 
e. Where required, long vehicle signs, caution or towing boards should be 

securely attached. 
 
f. When towing equipment, correct towing speeds, reversing and manoeuvring 

procedures should be observed and assistance obtained where necessary. 
Due regard should be paid to road conditions and visibility at all times.  Care 
should be taken when towing in icy conditions as “jack-knifing” can occur.  
The safe towing speed should not be exceeded as there is a risk that 
“snaking” may suddenly develop, which may cause the trailer to lose a wheel. 

 
g. Consideration should be given to other road users who may become 

impatient and take risks - it is advisable to pull into the side occasionally to let 
them pass. 

 
h Where wide, long or heavy loads are to be moved it is advisable to have all 

lights on for road travel, even in broad daylight. 
 
i. On arrival at the site, ground conditions should be checked before driving in, 

and a watch kept for temporary overhead obstructions. 
 
j.   If necessary, an assistant should be used to control traffic if safety dictates. 
 
k. Passengers should not be carried on or around the machine. 
 
l. The driver of the vehicle should check for all round visibility before 

commencing any manoeuvre, especially reversing.  If necessary, an 
assistant should be used to signal.  The presence of an assistant does not 
relieve the driver of his responsibility, so he should constantly check the rear 
view in his mirror, and by direct sight. 

 
m. When manoeuvring vehicles, due regard should be paid to soft ground, 

potholes, gradients, slippery grass and mud, and overhead cables.  Special 
care should be taken when crossing dykes with improvised bridges.  At all 
times, personnel should keep well clear of moving vehicles in case they 
overturn.  Where winches must be used, a watch should be kept for flying 
ground anchors and rope failures. 

n. Loading and un-loading the plant should only be carried out on firm level 
ground. 
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o. The vehicle’s driver should act as assistant during loading and un-loading 
operations. Signals should be agreed beforehand and standard procedures 
followed. 

 
p. When loading or un-loading on a public highway, assistants should be used 

to hold back traffic.  These men should be responsible to the vehicle driver 
only. 

 
q. Where the access to and from the site does not have good visibility in all 

directions, traffic leaving the site should be controlled by a person nominated 
for that purpose. 

 
r. Vehicles should not reverse out of the drilling site onto a public highway. 

 
1.5.3 DRILLING SITE PREPARATORY AND RESTORATION WORKS 

 
a. It is of greatest importance that a proper site appraisal should be made 

before any work is commenced.  The results, together with any records of 
any underground installations, services, workings, etc., should have been 
made available to the drilling contractor who in any event should take all 
reasonable steps to obtain them. 

 
b.   A plan of the site showing the location of hazards to site preparatory work 

and to drilling operations should be prepared before any equipment is taken 
on site. 

 
c. The drilling contractor should always act with competent engineering advice 

and assess the general hazards which may arise during construction and 
drilling due to the nature of the ground, the existence of high water, gas or oil 
pressures in the strata, surface and underground installations and services. 

d. The site should be inspected before rig entry to find a safe approach route to 
the proposed drilling position. Some guidance may be required for winching 
or lowering rigs on steep slopes and in setting up in marshy or other soft 
areas. 

e. It should be ascertained that the load bearing quality of the proposed site is 
adequate for safe working conditions.  Hazardous situations such as old rock 
fill, unstable material, surface soils on sloping rock surfaces, under 
dangerous banks or quarry sides and on quarry edges should be avoided. 

f. A clear access to and from the site should be provided with good visibility in 
all directions.  If this is not possible, traffic leaving the site should be 
controlled by a person nominated for that purpose. 

g. The working area should be suitably prepared and where necessary levelled, 
surfaced and drained.  Means should be provided to trap any escape of 
petrol, diesel fuel or oil which might leak into the water courses, fields or 
public drains, before it leaves the site. 

h. The site should be adequately fenced and warning notices posted, with 
separate fencing and warning notices being provided for any mud or slurry 
pits. 
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i. Where working platforms are required to support men, equipment and/or 
materials, the platform should be properly constructed. It should be of 
adequate dimensions, and if over 2 metres above ground, should have guard 
rails and tow boards so placed as to prevent falls of persons or articles from 
the platform.  Similar guard rails and tow boards may be considered 
desirable on platforms constructed at lesser heights in some circumstances. 
The platform construction and stability should be checked weekly for defects. 

 

1.5.4 SETTING UP 
 

a.   The site must be kept in a well organised tidy state and clear of all debris and 
extraneous material. 

 
b.   It is preferable for acoustic barriers to be constructed of non-flammable 

material. 
 
c.   It should be ensured that all relevant machine guards have been installed 

before starting up any machine. 
 
d.   Bulk stocks of fuel, oil and gas cylinders should be stored in a designated 

compound remote from the immediate working area. 
 
e.   Rods, Casings etc. should be neatly stacked, preferably on appropriate racks 

and maintained in a clean condition. 
 
f. Threads and connectors should be regularly cleaned and greased, and 

preferably protected with thread protectors. 
 
g. Tools and materials should be laid out according to requirements and in 

order of use. 

 

1.5.5 DRILLING OPERATIONS - GENERAL 
 

a.   Drilling may entail the employment of some personnel inexperienced in this 
class of work.  In such circumstances, particular care should be taken to 
explain and enforce safety precautions, and teach practice in the handling 
and use of equipment. It is important that safe working systems of work are 
adhered to by all personnel. 

b.   Inexperienced men should always remain under expert supervision. 

c.   At the commencement of each shift the incoming crew should make certain 
that the equipment is in a useable and safe condition. Unsafe conditions and 
any significant change in operating conditions should be reported in the 
driller’s log book and any action taken thereon should also be logged. 

 
d.   Each operation must have its set routine, each team member knowing 

exactly what part he is to play. 
 
e.   Under no circumstances must a rig be operated by one man. 
 

9



f.   High noise level areas should be identified and hearing protection worn 
where necessary. 

 
g.   Where engine noise or other sounds prohibit verbal communication, a clear 

set of signals which are clearly understood and known by each team member 
should be used.  This will also apply when ear defenders are worn. 

 
h.   It should be ensured that the winch operator has a clear view of men 

operating equipment at all times. 
   
1.5.6 DRILLING OPERATIONS – CABLE PERCUSSION 
 

a.   A firm and level working surface should be established for the erection of the 
rig using timber sleepers where necessary. Mast guys, if applicable, should 
be correctly positioned and securely anchored, properly tensioned and 
frequently checked. 

 
b.   The equipment should always be operated in a safe manner and in 

accordance with the manufacturer's instructions. 
 
c.   Cable tools which are not in use should be laid down horizontally on timber 

grillage and should not be left in an upright position resting against the 
derrick. 

 
d.   The correct tool should always be used for the operation being undertaken. 
 
e.   Personnel should keep clear of suspended equipment and use a rope, strap 

or bail hook to swing tools away from the borehole. They should never look 
down the borehole beneath a suspended tool. 

 
f.   When the drive clamps are suspended or in use the operator should not 

place his hand on the drive head. When casing is being driven the drive 
clamps should not be suspended above the operator's head. Short lengths of 
casing can be used for this operation. 

 
g.   Tools should not be held in suspension be means of only the hand or foot 

control when personnel are changing or working on them. 
 
h.   The winch operation should be in accordance with the manufacturer's 

instructions, and should not be overloaded when pulling casing. When 
additional force is required proper jacking equipment with positive 
connections between jack head and casing should be employed, or an 
appropriate casing jar. 

 
i.   Casing tubes and tool joints should always be screwed well home in order to 

avoid damage to the threads and to prevent parting. 
 
j.   When driving casing, personnel should not place their fingers in tommy bar 

holes or over the lip of the casing. 
 
k.   All worn or splintered drive heads, drilling tools, sinker bars. Etc. should be 

replaced. Crushed, bruised or damaged wirelines should be removed 
immediately. 
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l.   Sheave Wheels shafts and pins should be checked daily, kept well lubricated 
and replaced when worn. 

 
m.   Personnel should be alert for indications of broken strands of wire ropes and 

of shackles becoming undone. 
 
n.   Cuttings or spoil at the hole collar should not be cleared by hand or any tool 

unless the rig is in neutral and the clutch disengaged. 
 
o.   Slurry pits should be positioned so that they can be reached safely and easily 

by the bailer/shell without danger to the drill crew or undue stress on the 
bailing line. They should not be so close to the rig as to undermine the rig 
grillages. 

 
1.5.7 PLANT MAINTENANCE 

 
a.   Plant, machinery and structures should be inspected at regular intervals in 

accordance with the manufacturer’s recommendations.  In the case of plant 
which is subject to corrosion, steps should be taken to effect repairs before 
corrosion reaches dangerous limits. 

 
b.   A planned preventative maintenance system covering shift, daily, weekly and 

periodic times should be established for the different types of machine used. 
This should include the inspection of all pulleys, drum surfaces and ropes, 
and should stipulate their regular cleaning and lubrication. The system should 
include a three-part sequence of inspection, thorough examination and 
testing.  Results of each stage are to be recorded and signed. 

 
c.   Cleaning, repair, maintenance, oiling or greasing of machines or the topping 

up of fuel tanks should not be carried out whilst a machine is operating. 
 
d.   If inspection involves the running of a petrol or diesel engine in an enclosed 

space, all doors and windows to the workshop should be opened and even 
then, the engine should only be run intermittently to avoid a dangerous build-
up of fumes. 

 
e.   All plant should be kept clean by the regular removal of mud and dirt and of 

snow and ice in winter, if applicable. 

f.   When major dismantling of components is necessary, the correct lifting 
equipment should always be used and it should be ensured that struts and 
chocks are strategically placed as the process continues. 

 
g.   The ignition key should always be removed, and a notice placed in such a 

prominent position that it cannot be missed, if it is necessary to work 
underneath a machine, or to leave it in an incomplete unsafe state. 

 
h.   Moving parts of machinery are to be guarded where possible and such 

guards should be in position when machinery is in normal operation.  Guards 
should not be removed except as required for maintenance purposes, in 
which case the machine should be immobilised. 
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i.   Lifting machines and tackle should be inspected and tested at set intervals 
and certified for the maximum permissible working loads, and these loads 
should not be exceeded.  Following any major repair, they should be re-
certified before being returned into service. The owner/operator should be 
aware of current legislation in force in their own country and comply with all 
regulations regarding re-testing of equipment. 

 
j.   Electrical installations should be effectively earthed. 
 
k.   Electrically operated hand tools, together with leads and earth wires, should 

be inspected at regular intervals to ensure that they have been maintained in 
good order, and such inspections should be recorded. 

 
l.   Trailing cables, except for hand-lamps and small portable tools should be of 

a standard equal to BS 708.  Pliable armoured cables are preferred. 
 
m.   When high pressure grease guns are used, protective gloves should always 

be worn and care taken to avoid injecting grease under the skin. 
 
n.   Hoses used for steam cleaning should be of the type made for steam service.  

The metal nozzle should always be securely clamped to the hose and 
maintained in serviceable condition. 

 
o.   A flammable liquid within the classification of Class ‘A’ or Class ‘B’ petroleum 

should not be used for cleaning purposes, except in very special 
circumstances, and then by written permission only. 

 
p.   Loose boards and materials not in use should be removed from the derrick 

floor.  
 
q.   Steps and guard rails, where applicable, should be maintained in good 

condition.  If it is necessary to remove them temporarily during installation of 
the machinery, they should be replaced without delay when finished. 

 
r.   To eliminate slipping hazards, drilling rig floors, etc. should be kept as free of 

mud and oil as practicable.  Better footing is provided if the floor is washed 
while the next stand of pipe is being picked up.  Non-skid materials are useful 
in some areas to prevent slipping. 

 
1.5.8 SITE ABANDONMENT 

 
a.   Every uncompleted borehole should be fenced or temporarily capped in a 

safe manner when the rig has moved off and until the hole is finally capped. 
 
b.   Unless a borehole is required to be kept open for some specific purpose, it 

should be infilled, consolidated and capped in such a manner that there will 
be no subsequent depression at ground surface due to settlement of the infill 
material. 

 
c.   Surface standpipe should be withdrawn or cut at least one metre below 

ground level prior to infilling the borehole. 
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d.   Capping pads should be placed at least one metre below ground level. 
 
e.   Mud and slurry pits should remain adequately fenced and signposted until 

emptied, backfilled and consolidated.  Any impervious membrane should be 
removed prior to restoration. 

 
f. The site should be left in a safe, clean and tidy state, with all gates and 

fences left as found. 
 

1.5.9 TRAINING 
 
a. The most important factor of all on site safety is the full education and 

practical technical training of all drill crew members in all aspects of drilling 
and associated operations. 

b. Such training should include not only basic safety precautions, but also a 
thorough understanding of the correct use of all plant, equipment and tools. 

 
c.   In addition, knowledge should be given of the forces of both energy and 

mass which the crew control through the medium of the drill rig. 
 
d.   The prime concept of this training is to teach each crew member to do his 

own job efficiently and safely, and to so work with the other members of the 
crew that good and safe team work becomes instinctive. 

 
e.   This not only results in steady and safe progress, but secures higher 

production. 
 
f.   All training whatever the size of the organisation, should be formally 

programmed throughout the number of stages required by the personnel 
concerned.  Each step in the training module or syllabus should be monitored 
by a fully trained instructor, and duly recorded towards the eventual 
certification of the trained crew member upon completion of the course 
concerned. 

                                            
g. Training should be so presented that the stimulation of personal interest and 

the known attainment of craft and skill achievement is a main aim and result.  
Such training therefore should be initiated and encouraged by both 
management and supervisory staff. 

h. Emphasis should be made on the value of efficient teamwork towards the 
goal of high and safe production. 

 
i.   It cannot be too strongly stressed that the operatives’ involvement and 

outlook is dependent upon the quality and support of the employer. 
 
j. The responsibility for all aspects of site safety rest with all levels of management. 
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1.5.10 WELFARE AND PERSONAL PROTECTION 

 
a.   The Health and Safety at Work Act 1974 (United Kingdom) requires 

every employee, while at work, to take reasonable care for the health 
and safety of himself and of other persons who may be affected by his 
acts or omissions at work. In this regard, personal and site safety and 
hygiene are most important. 

 
b.   Adequate and suitable protective clothing should be provided for any person 

employed who, due to the nature of his work, is required to continue working 
in the open air during rain, snow, sleet or hail. 

 
c.   Adequate accommodation for personnel to take shelter during bad weather, 

for the storage, drying and changing of clothing and for taking of meals 
should be available. Such accommodation should include the facility for 
boiling water, heating food and the provision of washing facilities to permit 
personal hygiene.  Personnel should be encouraged to wash before 
partaking of food. 

 
d. Washing and kitchen waste water should be discharged into a pit or sump 

dug into the ground remote from ditches and water courses. 
 
e. Empty tin cans, bottles, plastic containers, drums and scrap metal, wire rope 

etc., should be placed in containers for transport to recognised waste 
disposal sites. 

 
f. Suitably ventilated chemical toilets housed to provide privacy, should be 

available. These should be regularly serviced and contents disposed of in 
accordance with manufacturer’s instructions. Personnel should be 
encouraged to wash after using these facilities. 

 
g. Potable/drinking water should be available and containers clearly marked as 

such to distinguish from non-potable/non-drinkable water. 

h. Oil saturated clothing is a fire risk, and also a health risk in that it irritates the 
skin. They should be changed as soon as possible. 

 
i. Advice should be sought from the local water authority and their medical 

officer of health prior to working in sewers or on waste disposal sites.  When 
working in these situations rubbing of the nose or mouth with the hands 
should be avoided.  On completion of the work, hands and forearms should 
be thoroughly washed with soap and clean water with an added disinfectant. 
Any clothing or boots that have become contaminated should be washed, 
cleaned or disinfected.  Any cut, scratch or abrasion should be cleaned, 
treated with antiseptic and completely covered until quite healed. 

j. The possibility of existing excavations transmitting bacteria carrying liquids 
into a working area should not be overlooked. 

 
k. It is advisable that drilling crews should receive regular anti-tetanus 

injections, and always carry their anti-tetanus injection card with them. 
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l. Relatively harmless materials can cause irritation leading to more harmful 
effects by repeated or prolonged exposure so that every effort should be 
made to avoid inhaling dust, fumes or smoke. Should such conditions have to 
be endured as a temporary measure, suitable protective equipment should 
be used. 

 
m. Similarly, prolonged or repeated contact with the skin of certain substances, 

chemicals, oils or other fluids can be harmful. Under these circumstances, 
protective gloves/clothing should be worn, and/or barrier creams used.  Any 
such skin contacts should be washed before eating food, and this should not 
be consumed in the working or contaminated area. 

 
n. Personnel should be fully protected against any hazard likely to be incurred 

in carrying out their work. Protective clothing and equipment should therefore 
be issued, maintained in good order and replaced when necessary. 

 
o. Rig personnel should wear only close-fitting clothing, preferably distinctly 

coloured overalls. Clothing should be kept clean by frequent washing, and 
each crew member should have a clean change of work clothes on location 
at all times. Particular care should be taken to ensure that drawstrings to 
hoods or other items of clothing are not left dangling so as to become 
entangled in any moving parts. 

p. If overalls are not worn, long-sleeved shirts with tails tucked in will provide 
protection against sunburn, insect bites, scratches, hazardous chemicals and 
flash burns. 

 
q. Safety helmets must be worn by members of the drilling crew and visitors to 

the site. Safety boots or safety wellingtons should also be worn. 
 
r. When working on or adjacent to the public highway, a top coat, jerkin or 

waistcoat, with fluorescent markings must be worn at all times. 
 
s.   The use of gloves whenever practicable is recommended. Gloves prevent 

minor injuries when employees are handling rough materials or skin irritants. 
Only short, tight fitting gloves should be worn. Gauntlets may become caught 
in the machinery and workers may be pulled into moving machinery if they 
wear them. 

 
t.   Hairnets should be worn by persons with dangerously long hair.  Loose 

clothing, i.e. trailing scarves, ties etc. should be avoided, especially when 
working near rotating machinery. 

 
u. Rig personnel should never wear finger rings or bracelets while working. 

v. Eye protection is of the utmost importance. An eye injury, no matter how 
slight, should receive prompt medical attention. Even a slight eye injury may 
lead to serious complications. 

 
w. The correct eye protection should be provided and should be maintained in 

good condition on each drilling site. Employees should wear approved safety 
glasses or goggles when chipping, grinding, scraping, buffing, breaking or 
cutting any metal or material that involves a flying chip hazard. 
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x. Operators who wear contact lenses should wear eye protection and should 

always be aware of the problems posed by contact lenses when attempting 
prompt emergency treatment following the introduction of foreign material 
into the eye. 

 
y. Splash proof chemical goggles or face-shields should be used when handling 

potentially hazardous or injurious chemical liquids, powders or vapours such 
as cement, chemicals, chemical cleaning solutions, creosoted material, 
molten metal, asphalt or bitumastic compounds. Goggles also should be 
worn by persons near operations which require the use of safety goggles by 
the operator. 

 

1.5.11 WIRE ROPES - GENERAL SAFETY AND MAINTENANCE 
 
a.   Regular inspection of ropes in service is essential if high standards of safety 

are to be ensured, and the relevant test certificate must be obtained and 
available. 

 
b.   All running ropes in continuous service should be visually inspected once 

every working day by an authorised person. 
 

c.   A thorough inspection of all ropes in use should be made at least once a 
month and a full written, dated and signed report of rope condition kept on file 
and readily available. 

 
d. Any deterioration resulting in appreciable loss of original strength, such as 

described below, should be carefully noted and the rope should not be used 
if any of the following situations are present: 
 
i) Reduction of rope diameter below nominal diameter due to loss of core 

support, internal or external corrosion or wear of outside wires. 
 
ii) In any length of diameters, the total number of visible broken wires 

exceeds five percent of the total number of wires in the rope. 
 
iii) Corroded or broken wires at end-connections. 
 
iv) Corroded, cracked, bent, worn or improperly applied end-connections. 

 
v) Severe kinking, crushing, cutting or under stranding. 

 
vi) Heavy wear and/or broken wires may occur in sections in contact with 

equaliser sheaves, or other sheaves where rope travel is limited, or with 
saddles. Particular care should be taken to inspect ropes at these 
locations. 

 
vii) All rope that has been idle for a period of a month or more due to 

shutdown should be given a thorough inspection before it is placed in 
service.  This inspection should be for all types of deterioration and 
should be performed by an authorised person whose approval should be 
required before further use of the rope. 
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viii) Particular care should be taken in the inspection of non-rotation rope. 

 
ix) Wire rope removed from service due to defects should be plainly marked 

or identified as being unfit for further use on load carrying devices. 
 

e. Upon receipt of wire ropes, whether they arrive in coil form or on reels, it is 
advisable to examine, and if necessary remove, the outer protective 
wrapping.  This may have become wet during transit and, if left on the rope 
local corrosion will appear in course of time. Ropes should be stored in a dry 
atmosphere and preferably off the floor, on well seasoned timber. 

f. Rope delivered in reel form should have the reel jacked up to turn freely, so 
that the rope can be carried straight away from the reel.  Provision should be 
made to stop reel rotation by using a braking device, however simple. 

 
g.   When rope is delivered in coil form, it should be rolled along a smooth 

surface, like a hoop, away from the end of the rope, and protected from 
unnecessary bending and abrasion. 

 
h. When rope cannot be stretched out straight, it should be arranged in a long 

narrow “U” or series of “U’s” with as wide a radius for the turn of the “U” as 
possible. 

i. When handling wire rope, it should be manipulated so that its natural twisting 
action will not cause it to kink. 

 
j.   A replacement rope must be of the same type and specification as the 

original fitted to the rig by the manufacturer, and of the correct safe working 
load. 

 
k.   Care should be taken when installing ropes on winding drums to ensure that 

there is even tension of the new rope being pulled round the system, that 
sharp bends are avoided and that the rope is kept clear of dirt and abrasive 
materials. 

 
l.   Rope should be kept tightly and evenly wound on the drums. 
 
m.   When the rope is feeding onto the drum it should not be touched by hand. 
 
n. In order to prevent crushing the rope where a drum divider is used, there 

should not be more than four turns on the working section when the tool is at 
the deepest point. 

 
o. Overruns should be avoided by correct winch operation. 
 
p. The rope should be firmly fastened in the drum with set-screws, or a suitable 

clamp, and three full turns of the rope should be kept on the drum at all 
times. 

 
q. Every rope should be thoroughly lubricated with the correct wire rope 

dressing as it is installed, and kept similarly coated throughout its life. 
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r. When equipment using wire rope is kept in dead storage for any length of 
time, the rope should not be left on the equipment. 

 
s. Connections, fittings, fastenings, parts etc. used in conjunction with cables 

and ropes should be of good quality and of proper size and strength and 
should be installed in accordance with the recommendation of the 
manufacturer. 

t. Socketing, splicing and sizing of wire rope should be performed by qualified 
persons. 

 
u.   All eye splices should contain the proper size of rope thimble. 
 
v.   When wire rope clips are used, the base of the clip must bear on the “live” 

end of the rope - the “live” end being the free-running portion of the rope. The 
“U” section of the clip bears on the dead end of termination fold of the rope. 
Failure to follow this procedure could cause the “U” bolt to kink or cut the live 
end of the anchor and cause failure. 

 
w.   Spacing of the clips, or “U” Bolts, is also important. They should be installed 

about six rope diameters apart, and tightened securely before the rope is 
placed in tension - and tightened again after the rope is put into use. The 
pulling on the rope can cause a slight reduction in its diameter with a 
resultant loosening of the clips. 

 
x. When a wedge socket-type of fastening is used, the dead of shortened end 

of the rope should be clipped with a U-bolt or otherwise made secure against 
loosening. 

 
y. Winch ropes should not be lopped, knotted, or kinked around themselves or 

any other object except suitably designed “D” etc. 
 
z.   Lifting hooks or shackles should be attached to the winch rope via a swivel 

connection which can operate under maximum load. 
 
aa. Whenever possible, new wire rope should be run under light load for a short 

period after it has been installed in order to adjust the rope to working 
conditions. 

 
bb. Sudden, severe stresses are damaging to wire rope and such applications 

should be reduced to a minimum. A jerk line may be rigged and clamped to 
the drilling line when it is necessary to have considerable jarring in one place. 

 
cc. Experience has indicated that wear increases with speed: economy results 

from moderately increasing the load and diminishing the speed. 

dd. All winch ropes should be checked from time to time for excessive wear and 
be replaced when necessary. 

 
ee. Personnel should be kept a safe distance from lines being used for hoisting 

and pulling. They should never straddle them of reach across them, since 
serious injuries can result from the whiplash of a line that either breaks or is 
loosened suddenly.  When straightening cable of winding it onto a hoist 
drum, the operator should be constantly alert at the controls. 
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ff. If rope is used to haul equipment to the working areas, a straight pull should 

be maintained from the winch through the pulley to the equipment. 
 

gg. Protective gloves should be used when handling wire ropes. 

19



1.6 RECOMMENDATIONS 
 

1. WHEN OPERATING RIG, WEAR ADEQUATE SAFETY CLOTHING. 
 

2. DO NOT CRANK THE ENGINE FOR MORE THAN 30 SECONDS. 
ALLOW THE ELECTRIC STARTING MOTOR TO COOL FOR TWO 
MINUTES BEFORE CRANKING THE ENGINE AGAIN. 

 
3. ALWAYS CHECK ALL CONTROLS ARE IN NEUTRAL WHEN 

STARTING UP. 
 
4. ALWAYS ENSURE HANDBRAKE IS ON BEFORE RAISING 

LEVELLING RAMS. 
 
5. ATTEMPT AT ALL TIMES TO ENSURE PERFECTLY CLEAN 

HYDRAULIC OIL IS MAINTAINED. 
 
6. WASH OFF, AS SOON AS POSSIBLE, ANY HYDRAULIC OIL THAT 

GETS INTO CONTACT WITH SKIN. 
 
7. INSPECT WIRELINES AND HOSES FOR WEAR DAILY. 
 
8. ALWAYS REPLACE WIRELINES AT THE FIRST SIGN OF WEAR. 

THE SIGNS OF WEAR ARE FLATTENING, OR BROKEN STRANDS. 
 
 
 
 
 
 
 
 
 

 

20



1.7 WARNINGS 
 

1. DO NOT ATTEMPT TO OPERATE THE RIG ALONE.  ROTARY 
DRILLING RIGS REQUIRE AT LEAST A TWO MAN CREW FOR SAFE 
OPERATION. 

 

2. BREATHING DUST IS DANGEROUS TO HEALTH. OPERATE IN A 
WELL VENTILATED PLACE AND USE APPROPRIATE 
EXTRACTION EQUIPMENT OR A DAMP CLOTH TO REMOVE 
DUST. DAMPEN ALL DUST. DISPOSE OF WASTE IN HEAVY 
GAUGE PLASTIC SACKS IN ACCORDANCE WITH LEGISLATIVE 
REQUIREMENTS. 

 

3. THIS RIG IS FITTED WITH AN ALTERNATOR. DO NOT 
DISCONNECT BATTERIES WHEN ENGINE IS RUNNING.  DO NOT 
TURN IGNITION KEY TO '0' POSITION ON SWITCH WHILE THE 
ENGINE IS RUNNING. IF ANY ARC WELDING TAKES PLACE ON 
THE RIG DISCONNECT BOTH BATTERY AND ALTERNATOR.  
WHEN BRAZING, SOLDERING OR WELDING, IT IS ESSENTIAL 
THAT ANY EXCESSIVE HEAT SOURCE IS KEPT AWAY FROM THE 
VICINITY OF THE ALTERNATOR AND ANY NYLON PIPING OR 
RUBBER HOSE.  FAILURE TO COMPLY WITH THESE WARNING 
WILL LEAD TO COMPONENT DAMAGE AND MAY CAUSE INJURY. 

 

4. THE TRAILER ON WHICH THE RIG IS MOUNTED IS DESIGNED WITH 
A LOAD CARRYING CAPACITY FOR THE RIG ONLY, UNLESS 
OTHERWISE SPECIFICALLY STATED. DO NOT ADD PLATFORMS 
ETC. FOR CARRYING ADDITIONAL ITEMS AS THIS WILL 
OVERLOAD THE TRAILER, CONTRAVENING THE ROAD TRAFFIC                        
CONSTRUCTION AND USE REGULATIONS IN THE UNITED 
KINGDOM. 

 

5. ENGINE EXHAUST EXTENSION PIPES ARE A FIRE HAZARD AND 
MUST NOT BE FITTED TO THE MACHINE. 

 

6. BEFORE STARTING/SHUTTING DOWN THE ENGINE (EXCEPT IN 
AN EMERGENCY), ENSURE THAT ALL CONTROLS ARE IN THE 
NEUTRAL/OFF/MINIMUM POSITION. 

 
7. ENSURE ENDS OF HYDRAULIC HOSES ARE PLUGGED WHEN 

REMOVED FROM HYDRAULIC MOTORS. 

 

8.  DO NOT ATTEMPT TO MOVE RIG WITH MAST IN RIGGED UP 
POSITION. 

 
9.  DO NOT MIX MAKES OF HYDRAULIC OIL. SEE LIST OF 

RECOMMENDED OILS. 
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10.  DO NOT RAISE MAST ADJACENT TO OR INTO CONTACT WITH 

OVERHEAD POWER CABLES. 
 
11. DO NOT WORK UNDER LOAD SUSPENDED ON WINCH LINE. 
 
12. AT THE END OF EVERY OPERATION DO NOT LEAVE CONTROLS IN 

ENGAGED POSTIONS BUT ALWAYS RETURN THEM TO THEIR 
NEUTRAL/MINIMUM/OFF POSITION. 

 
13. DO NOT FORGET TO SWITCH OFF THE BATTERY ISOLATOR IF 

LEAVING THE RIG.  
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SECTION 2 – TECHNICAL DATA   
 

It is imperative that the rig serial number is quoted in any 
correspondence or spares requisition. 

 
2.1 RIG SERIAL NUMBER - DDUKE691100543009 
  

Stamped on a plate which is riveted to the Chassis Rear Member. 
 
2.2 GENERAL DATA 
 
2.2.1 RIG DIMENSIONS – TRAILER VERSION 
 

Total Gross Weight   2940kg 
 
Max. Length (Mast Erected)  7.107m 
Max. Height (Mast Erected)  6.364m 
Max. Useable Height (Mast Erected) 5.500m 
 
Min. Length (Mast Erected)  6.330m 
Min. Height (Mast Erected)  4.915m 
Min. Useable Height (Mast Erected) 4.000m 
 
Max. Width (Mast Erected)  2.204m 
 
Travelling Length    4.476m 
Travelling Width    1.870m 
Travelling Height    2.056m 
 

2.2.2 RIG DIMENSIONS – TRACKED VERSION 
 

Total Gross Weight   3417kg 
 
Max. Length (Mast Erected)  5.646m 
Max. Height (Mast Erected)  6.364m 
Max. Useable Height (Mast Erected) 5.673m 
 
Min. Length (Mast Erected)  4.869m 
Min. Height (Mast Erected)  4.915m 
Min. Useable Height (Mast Erected) 4.224m 
 
Max. Width (Mast Erected)  2.204m 
 
Travelling Length    4.092m 
Travelling Width    1.850m 
Travelling Height    2.095m 

 
2.2.3 DRILLING DEPTHS AND DIAMETERS 
 

Drilling Depth    75m 
Drilling Diameter    100mm to 460mm 
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2.2.4     POWER UNIT 
  

Perkins 1.5L 403D-15 Water cooled diesel engine 
Continuous (32 bhp) 
Output Torque    94.4Nm 
Optimum Working Engine Speed  1500-2000rpm 
Fuel Tank Capacity    44 Litres (Diesel) 
 

2.2.5 COMPRESSOR 
 

Dynaset HK 450/8 – 14 
Maximum Pressure   8bar (116psi) 
Maximum Flow Rate   450 l/min (15.9cfm) 
 

2.2.6 HYDRAULIC SYSTEM 
 

Oil Capacity     130 Litres approx. ISO 46 Compliant 
Oil Type     Biodegradable Oil: Holbein NWG 46 

 
2.2.7 MAST 
 

Maximum Derrick SWL   6000 Kg 
Max Working Height   5.5m 
Min Working Height   4m 
 

2.2.8 STABILISING OR LEVELLING JACKS 
 
Four levelling jacks, one at each corner of rig 
 

2.2.9 MAIN FEE FALL WINCH 
 

 
Drum Capacity   90m of 16mm wireline 
 

 BARE DRUM FULL DRUM MAX PULL 

HIGH SPEED 82m/min 154m/min 1490kg 

LOW SPEED 40m/min 82m/min 3000kg 

 
2.2.10 TOOLING WINCH 
 

Dinamic Oil NP05 
 
Drum Capacity   20m of 8mm wireline 
Max Line Speed   38m/min 
Max Pullback   500kg 
Oil Capacity    0.6 Litres. ISO 46 Compliant 

 
2.2.11 TYRES 
 
 Tyre Type    185/70 R13 
 Wheel Nuts – Torque  140.12 Ft Lb 190 Nm 
 Max. Tyre Pressure (Cold)  85 psi  5.86 Bar 
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2.2.12 TOWING WEIGHTS – TRAILER VERSION 
 
 Total Mass       2940kg 
 Axle 1 (Max.)      1750kg 
 Axle 2 (Max.)      1750kg 
 
2.2.13 FINE FEED BRAKE CONTROL 
 

Fine Feed Brake Control Working Load Limit (WLL) 500kg 
 
2.2.14 SPT HAMMER ASSEMBLY (OPTIONAL EXTRA) 
 

Total Mass       197kg 
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SECTION 3 – OPERATING INSTRUCTIONS 
  

INTRODUCTORY NOTES 
 
The Dando Duke Drilling Rig is a cable percussion drilling rig available in 
trailer and track mounted versions incorporating a range of proprietary items. 
Operating and Maintenance procedures these items are supplied with the rig 
and should be studied before using and setting the rig to work. 

 
3.1 ACCEPTANCE OF RIG 
  

On taking delivery of a new rig, generally check it over to see that no material 
damage has occurred during transit. Remove all loose items, unpack cases 
etc., and check the consignment against the Delivery Note or Packing List. 
 
Rigs are normally dispatched completely assembled and in full working order. 
For rigs dis-assembled in any form see separate instructions. 
 
Before using the rig, it is strongly recommended that the operator becomes 
completely familiar with the layout of the rig and controls in conjunction with 
these instructions so that the general operational procedure and basic 
mechanism of the rig are clearly understood. These instructions cover the 
standard basic rig and controls, but may differ if customer special 
requirements have been made to the system, in which event these 
controls/functions will be labelled accordingly. 

 
3.2 TRANSPORT 
 

The rig is available in both trailer and track mounted versions. The vehicle 
used to tow the trailer version should be of sufficient size and power for this 
function. The tracked version of the rig is fitted with a 2 speed tracking motor 
with radio remote control tracking. 
 
However, the operator should be mindful of any legislation in force in 
whatever E.C. Country the rig is being used, and comply fully with those 
regulations. 
 
The trailer version of the rig is supplied with a towing hitch with overrun 
braking system which complies with current E.C. regulations. 
 
When the rig is parked, the parking brake should be engaged by pulling the 
handbrake. 
 
The operator's attention is drawn to the Guidance Notes on Safety 
(Section 1) relating to general and specific areas to be noted with 
regard to transport and towing of the drilling rig. 

 
3.3 CONTROLS 
 
 INTRODUCTION 
 

Please refer to following diagrams for the position and general layout of the 
rig control panels. 
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Figure 3.1 
 
TOP CONTROL PANEL 
 
A. Circular Level 
B. Receiver Tank Air Pressure Gauge 

 
C. Front Right Jack Control 
D. Front Left Jack Control 
E. Rear Left Jack Control 
F. Rear Right Jack Control 

 

C D E

 

F

 

A B 
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Figure 3.2 
 
PTO CONTROL PANEL 
 
A. Fuel Gauge 
B. Auxiliary Function Oil Pressure Gauge 
C. Engine Oil Pressure Warning Indicator 
D. Engine Water Temperature Warning Indicator 
E. Key Switch 
F. Tachometer 
G. 12V DC Cigarette Lighter Socket 
H. Recoil Air Line Control 

A B 

C

 

D

 

E 
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G
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Figure 3.3 
 
BOTTOM CONTROL PANEL 
 
Free Spool Winch: 
A. Holding Brake Control 
B. Clutch Control 
C. Hoisting Reel Speed Control 

 
D. Fine Feed Brake Control 

 
E. Emergency Stop 
F. Hydraulic Oil Pressure Gauge 
G. Engine Throttle Control 

 
H. Work Light Switch 
I. Horn Switch 
J. Mode Switch - Rigging/Tracking/Drilling 

 
K. Mast Extension Control 
L. Mast Raising Control 
M. Tooling Winch Control 
N. Auxiliary Circuit Control 
O. SPT Stowing Winch Control 
 

3.3.1 FREE SPOOL WINCH BRAKE 
 
The Holding Brake is controlled by a Brake Lever (Control A, Figure 3.3). 
 
To engage the brake, the Brake Lever is pushed away from the operator. 
This lever is spring operated and when released will engage the brake. 
 
To disengage the brake, the Brake Lever is pulled towards the operator. 
 
There is a brake safety latch situated on the lever. This will locate in the 
recess to lock the brake on. 
 
It is important that the brake control be left in the locked position when the 
machine is not being used, or when tools are being handled in the working 
area. 
 
The attention of the operator is drawn to the Guidance Notes of Safety – 
Section 1.5.6 - Drilling Operations - Cable Percussion, relating to general and 
specific areas to be noted regarding the safe operation of the drilling rig. 
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3.3.2 FREE SPOOL WINCH CLUTCH 
 

The Free Spool Winch Clutch is controlled by a Clutch Lever (Control B, 
Figure 3.3). 
 
To disengage the clutch, the Clutch Lever is pushed away from the operator. 
 
To engage the clutch, the Clutch Lever is pulled towards the operator. 
 

3.3.3 ENGINE 
 

Please refer to the instructions in the Engine Manufacturer's Handbook 
provided. 
 
The engine speed should be adjusted to ideal idling speed whenever the rig 
is started up or shut down. 
 

3.3.4 FINE FEED BRAKE CONTROL 
 

The Fine Feed brake is controlled by a Brake Lever (Control D, Figure 3.3) with a 
Working Load Limit (WLL) of 500kg. Dando Drilling will not be responsible for any 
misuse above this Working Load Limit. 

 
3.4 ASSEMBLY OF RIG 
 
3.4.1 SITE PREPARATION 
 

Before moving the drilling rig to the proposed drilling position, the drilling site 
should be inspected and prepared, by removing debris and any obstructions 
if possible. 
 
In selecting a suitable position for the rig, it is essential there is sufficient 
room for the deployment and erection of the mast assembly including support 
legs, spreader bar and sidestays. The ground on which the drill is to be 
positioned must be reasonably level and firm. 
 
The attention of the operator of the equipment is drawn to the Guidance 
Notes on Safety (Section 1) relating to general and specific areas to be noted 
with regard to site preparation and site safety. 

 
3.4.2 ERECTING PROCEDURE 

 
1. Apply the parking brake. Use chocks under the wheels if required. 
Unhitch and remove the towing vehicle. Remove any mast weights, lower 
crossbar & side stays, any tools or equipment from the derrick. 
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2. Remove spreader bar pin, unlock clamp bracket & remove spreader bar 
(Figure 3.4), stay bar pins & stay bars (Figure 3.5) and lower leg pins (Figure 
3.6). 

 

 
FIGURE 3.4  

 

 
FIGURE 3.5 
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FIGURE 3.6 
 
3. Unhook BOTH the main and tooling winch hooks from their stowage 
positions (Figure 3.7). Extend main and tooling winch cables at least 2m. 

 

 
FIGURE 3.7 
 
4. Remove the SPT Auto Hammer upper pins from the mounts on the 
mast if the SPT Auto Hammer is required (Figure 3.8). 
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FIGURE 3.8 
 
5. Set the mode switch to rigging (Control J, Figure 3.3) and level the rig 
using the levelling jacks, (Controls A-D, Figure 3.1). Suitable timbers or pads 
can be used to protect the ground or provide more stability on soft surfaces. 

 
6. Extend the inner legs and pin through the outer legs to secure the inner 
legs in their drilling position (Figure 3.9). 

 

 
FIGURE 3.9 
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7. Extend the mast boom fully (Figure 3.10), (Control K, Figure 3.3). 
 

 
FIGURE 3.10 

 
8. Raise the mast to the vertical position (Figure 3.11), (Control L, Figure 
3.3). 

 

 
FIGURE 3.11 
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9. Continue to raise the mast into the drilling position (15 degrees forward) 
whilst guiding the legs out to approximately 3m from the front of the rig 
(Figure 3.12). 
 

 
FIGURE 3.12 

 
10. Retract the mast boom until both feet touch the floor, note that if drilling 
on soft or uneven terrain wooden boards may be placed underneath the feet 
to spread the load and level the rig. 

 
11. Raise the stay bars to the drilling position and pin (Figure 3.13 & Figure 
3.14). 

 

 
FIGURE 3.13 
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FIGURE 3.14 
 
12. Place the spreader bar between legs and pin (Figure 3.15). 

 

 
FIGURE 3.15 
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13. Check all pins are secured with linchpins, all feet are securely in contact 
with the ground or supporting timbers, the mast is level & positioned central 
to the rig chassis. Wooden beams may be used to help level the mast if 
required. The rig is now fully erected and ready for drilling (Figure 3.16). 

 

 
FIGURE 3.16 

 
3.4.3 TAKE-DOWN PROCEDURE 
 

1. Unpin and remove the spreader bar (Figure 3.17). 
 

 
FIGURE 3.17 
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2. Unpin and remove the stay bars (Figure 3.18 & Figure 3.19). 

 

 
FIGURE 3.18 
 

 
FIGURE 3.19 
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3. Fully extend the mast boom (Control K, Figure 3.3), be aware that the 
legs will move towards the rig (Figure 3.20). 
 

 
FIGURE 3.20 
 
4. Bring the mast back to the vertical position (Control L, Figure 3.3) whilst 
guiding the legs into their stowage position (Figure 3.21). 

 

 
FIGURE 3.21 
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5. Continue lowering the mast until it is securely seated in the headache 
post (Figure 3.22). 

 

 
FIGURE 3.22 

 
6. Retract the mast boom fully (Control K, Figure 3.3). 

 
7. Remove the pins connecting leg inners and outers. Retract the inner 
legs and pin the inner legs in their stowed position (Figure 3.23). 

 

 
FIGURE 3.23 

 
8. Retract the levelling jacks (Controls A-D, Figure 3.1). 

 
9. Fit the side stays and spreader bar in their stowing positions. Pin side 
stays and spreader bar securely. 
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10. Hook BOTH the main and tooling winch hooks to their stowage 
positions. 

 
11. Replace the SPT Auto Hammer upper pins to the mounts on the mast if 
the SPT Auto Hammer was used. 

 
12. Hitch the drilling rig to the towing vehicle. This completes the Take-
Down procedure. 

 
3.5 SPT AUTO HAMMER DEPLOYMENT 
 
3.5.1 Deployment Procedure 
 

1. To deploy the SPT hammer, set the mode switch to drilling (Control J, 
Figure 3.3). 
 
2. Attach the SPT Auto Hammer extension cable to the tooling winch hook 
(Figure 3.24) and raise tooling winch to take out slack (Control M, Figure 
3.3). 
 

 
FIGURE 3.24 
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3. Caution: The SPT Auto Hammer must be supported with the SPT 
Stowage Winch on removal of pins to prevent swing out. 

 
4. Raise the tooling winch (Control M, Figure 3.3) until the locking bracket 
fabrication lugs have cleared the two top stowage fabrication slots (Figure 
3.25). 
 
 

 
FIGURE 3.25 

 
5. Wind out the SPT stowing winch (Control O, Figure 3.3). 

 
6. Lower the SPT Auto Hammer to the desired height using the tooling 
winch (Control M, Figure 3.3). Disconnect the stowing winch strap from the 
hook on the SPT Auto Hammer. 

 
7. Connect the extension hoses to the motor quick connect fittings. Ensure 
the quick connections are twisted into the lock position. 

 
8. Connect the other ends of the extension hoses to the auxillary power 
take off (PTO) of the rig. (Use the top two outputs on the PTO as the lower 
one is case drain only). Ensure that the quick connections are twisted into the 
lock position. 

 
9. The SPT Auto Hammer is now ready for operation. The PTO lever on 
the main console (Control H, Figure 3.2) controls the SPT Auto Hammer 
motor. Height can be adjusted using the tooling winch. 

 
3.5.2 Stowing Procedure 
 

1. Connect the stowing winch strap to the hook on the SPT Auto Hammer 
(Figure 3.26). 
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FIGURE 3.26 

 

2. To stow the SPT Auto Hammer wind the winch up using the tooling 
winch (Control M, Figure 3.3) until the locking bracket fabrication lugs are 
over the top stowage fabrication slots. (The tooling winch can be adjusted to 
get the lugs close to the slots. See 3.27 for recommended height, indicated 
by red line). 
 

 
FIGURE 3.27 
 
3. Lower the tooling winch until the locking bracket fabrication lugs on the 
SPT Auto Hammer locate in the top stowage fabrication slots of the mast. 
The tool winch should be lowered until the top section of the auto hammer is 
resting against the mast and the tool winch cable is slack (Figure 3.28).  
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FIGURE 3.28 
 
4. Wind in the stowing winch towards the mast until the SPT Auto 
Hammer locates into the bottom stowage bracket. Fasten the winch strap 
using the ratchet (Figure 3.29). This completes the stowing procedure. 
 

 
FIGURE 3.29 

 
3.6 SPT HAMMER OPERATION 
 

To operate the SPT hammer, set the mode switch to drilling (Control J, 
Figure 3.3). Ensure that the SPT hammer hoses are connected to the top two 
outputs on the rig PTO (see 3.5.1). The PTO lever on the main console 
(Control H, Figure 3.2) controls the SPT Auto Hammer motor. The height of 
the SPT Hammer can be adjusted using the tooling winch control (Control M, 
Figure 3.3). 
 

3.7 CABLE PERCUSSION OPERATION 
 

To operate in Cable Percussion mode, set the mode switch to drilling 
(Control J, Figure 3.3). With the brake off (Control A, Figure 3.3), the Clutch 
Control on the main console (Control B, Figure 3.3) is used to control the 
percussive action; pull to lift and push to drop. Cable speed can be adjusted 
using the hoisting reel speed control (Control C, Figure 3.3). 
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SECTION 4 – RIG MAINTENANCE AND SERVICE 

 
It is important that the carrying vehicle, deck engine, compressor and other 
proprietary items, such as mud and foam pumps are maintained per the 
supplier’s instructions provided.  Operating instructions for such equipment 
should be carefully studied before attempting to use the units. 
 
Please refer to the tables at the back of this section for details of 
recommended lubricants, hydraulic oils and maintenance check intervals. 
 

4.1 ENGINE FUEL 
 
Diesel, refer to engine operating maintenance manual, Appendix A. 
 

4.2 ENGINE OIL 
 

Use SAE 15W-40 mineral oil. Maintenance should be limited to ensuring that 
the correct level of engine oil is maintained. 
 

4.3 ENGINE COOLANT 
 

Use 50% coolant and 50% clean fresh water. The engine coolant should be 
ATSM D4985 compliant. Maintenance should be limited to ensuring that the 
correct level of coolant is maintained. 
 

4.4 COMPRESSOR OIL 
 

Use SAE 10W-30 mineral oil. Refer to compressor operating maintenance 
manual, Appendix B. 
 

4.5 BRAKE FLUID 
 

Use DOT 4 brake fluid. Maintenance should be limited to ensuring that the 
correct level of brake fluid is maintained. 

 
4.6 TOOLING WINCH 
 

Use HLP ISO VG 46 oil. Refer to tooling winch operating manual, Appendix C. 
 

4.7 BATTERY 
 
The battery is housed on the trailer module between the main member and 
outer panel.  Maintenance should be limited to ensuring that the correct level 
of electrolyte is maintained. 
 

4.8 GREASING POINTS 
 

A multipurpose lithium-based grease is recommended. The Mast Pivot, Mast 
Outer Legs, Crown Sheave Pin and Tow Hitch Overrun require weekly 
greasing. If fitted, the SPT Hammer Carriage Fabrication will also require 
weekly greasing. Grease should be applied using a grease gun. 
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4.9 HYDRAULIC SYSTEM 
 
The importance of ensuring the maximum attention to cleanliness cannot be 
over-emphasised when dealing with any servicing of the hydraulic system, 
from re-filling or topping-up, to the fitting of protective ends to pipes or pipe 
joint ends. 
 

4.9.1 HYDRAULIC HEADER TANK 
 
A Biodegradable Oil: Holbein NWG 46 should be used. When filling or 
topping up the hydraulic system, oil can be added via the breather/filler cap 
located on top of the headache post mounted header tank (Figure. 4.1, Item 
15). 
 
This tank assembly includes a combined level and temperature gauge 
(Figure 4.1, Item 11).  It is preferable to keep the system well topped up with 
the level being maintained within the sight glass. However, it should be 
remembered that the maximum level will be indicated when all rams are 
withdrawn, i.e. mast down, stabilising rams retracted etc. 
 
The tank also contains a breather plug fitted with an air filter (Figure. 4.1, 
Item 6) which requires no maintenance. 

 

 
 
FIGURE 4.1 – HYDRAULIC HEADER TANK 
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4.9.2 HYDRAULIC CHASSIS TANK 
 
The oil passes from the header tank to the main chassis tank by internal 
galleries.  This tank contains no serviceable items, however, should the tank 
need emptying this can be carried out using the magnetic plug fitted to the 
base of the tank. 
 
The hydraulic oil return filter is mounted on the Hydraulic Chassis Tank 
(Figure 4.2, Item 9). A pressure gauge is mounted on top of the filter; a 
pressure above 1.5 bar will indicate the filter becoming blocked and 
bypassed. The hydraulic oil filter should be replaced at the intervals indicated 
on the Maintenance Checks Table. 

 

 
FIGURE 4.2 – HYDRAULIC CHASSIS TANK 
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4.9.3 HYDRAULIC TANK BREATHER ASSEMBLY 
 

The Hydraulic Tanks Assembly contains a Breather Assembly with an Air Breather Filter 

which requires no maintenance. 
 

4.10 CONTROL CIRCUITS 
 
After leaving the pressure filters, the hydraulic oil enters the control circuits, the 
routine maintenance of which is limited to ensuring that the joints are kept tight and 
hoses in good condition. 

 
4.11 TO FIT NEW LEVELLING JACK CYLINDER 

 
The hydraulic rams may in due course require attention such as the 
replacement of the gland seal. In order to carry out maintenance, the rear 
rams have to be removed from the jack housing. This can be done by 
allowing the ram, together with the bottom section of the jack to drop 
downwards into a hole or other suitable cavity immediately below the jack. To 
carry this out, put the jack foot onto the ground then disconnect the two pipes 
which pass through the side of the jack casing. There is a top cross pin which 
locates the top of the ram and which passes through the jack casing; this can 
be removed and by lifting the bottom section of the jack the ram can now be 
worked upward sufficiently to enable a cross bar to be put through the ram 
head. 
 
The bottom section of the jack unit can now be disconnected by driving out 
the cross pin which locates the ram rod at the bottom of the jack extension 
tube.  The ram can now be lifted from the housing for servicing (see 
illustration of stabilising rams in spare parts listing). 

 
4.12 PRESTART/SHUTDOWN CHECKS 

 
The Daily Maintenance Checks as included in Table 4.3 should be performed 
before starting the rig and after shutting down the rig. In addition: 
 

• Ensure that all control levers return freely to their rest positions after 
use. 
 

• Ensure that the Holding Brake Safety Lock (Control A, Figure 3.3) 
operates correctly in its rest position. 

 

• With the rig running and Holding Brake applied engage the Clutch to 
ensure that the brake holds, and the drum does not rotate. 

 

• Check the operation of the Fine Feed Brake lever to ensure that it does 
not bottom out or reach the end of its travel before the brake holds. 

 

• Check the overrun device is operational by lifting tooling on the main 
hoist cable to activate the device. 
 
Should any of the rig equipment be damaged it should be rectified or 
replaced before use. 

56



 

ITEM LUBRICANT APPLICATION 
METHOD 

HYDRAULIC 
MINERAL OILS 

(Ambients - 10° to + 
39°C) 

For other oils or 
higher ambient 

temperatures refer to 
Service Division, or 

your local oil 
company 

representative 

SHELL: TRIAD 68 
MOBIL: DTE 24 

BP: ENERGOL HLP 32 
ESSO: NUTO HP32 

TELLUS 46 
ISO 46 Compliant 

Oil Filled 

MAST PULLEYS, 
RAM BEARINGS, 

MAST PIVOT BUSH 
AND ALL GREASE 

POINTS, MATERIAL 
SLIDES ETC. 

General Purpose Lithium-
Based Grease e.g: 
Shell Alvenia R3 
Mobil Grease MP 

BP Energrease LS2 
 

Grease Gun or Brush 
as appropriate 

WIRE ROPES 
 

SHELL: CARDIUM 
COMPOUND 

MOBIL: MOBILTAC A 
BP: ENERGOL WRP 

CASTROL: RUSTILO DWX 
32 

 

RIG ENGINE OIL 15W 40 
Refer to Manufacturers 

Handbook for equivalents 

Oil Filled 

RIG ENGINE 
COOLANT 

EXOL: Antifreeze 
ASTM D4985 Compliant 

Oil Filled 

AIR COMPRESSOR 
OIL 

10W 30 Oil Filled 

BRAKE FLUID DOT 4 Oil Filled 

TOOLING WINCH HLP ISO VG 46 Oil Filled 

TABLE 4.1 – RECOMMENDED LUBRICANTS 
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MAXIMUM 
CONTINUOUS 
OPERATING 

TEMPERATURE 

BP CASTROL ESSO LORCO SHELL TEXACO 

46°C (115°F) HLP 32 
SHF 32 
THB 32 

HYPSIN VG 
32 

NUTO 
H32 

D322 TELLUS 
46 

RANDO 
HD32 

56°C (133°F) HLP 46 
SHF 46 
THB 46 

HYPSIN VG 
46 

NUTO 
H46 

D346 TELLUS 
46 

RANDO 
HD46 

62°C (143°F) HLP 68 
SHF 68 
THB 68 

HYPSIN VG 
68 

NUTO 
68 

D368 TELLUS 
60 

RANDO 
ID68 

74°C (165°) HLP 
100 
SHF 
100 
THB 
100 

HYPSIN VG 
100 

NUTO 
H100 

D3100 TELLUS 
100 

RANDO 
HD100 

80°C (176°F) HLP 
100 
SHF 
100 
THB 
150 

HL 150 

HYPSIN 
AWS150 

NUTO 
H150 

- TELLUS 
150 

RANDO 
HD150 

TABLE 4.2 – HYDRAULIC OIL CHART 
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SERVICE 

INTERVAL 
NO MAINTENANCE 

CHECKS 
CHECK GREASE CHANGE 

DAILY 1 Engine Oil Level X   

2 Radiator Coolant Level X   

3 Engine Air Cleaner 
Service Indicator 

X   

4 Drain Water from 
Primary Fuel Filter 

X   

5 Engine Systems X   

6 Fuel Level X   

7 Compressor Oil Level X   

8 Hydraulic Oil Level X   

9 All Controls X   

10 Winch Overrun Device X   

11 Visible Leaks X   

12 Rig Welding and Bolting X   

13 Emergency Stop X   

14 Wire Ropes and Lifting 
Equipment 

X   

15 Mast Sheaves X   

16 Hoses X   

17 Drain Condensate from 
Compressor and 
Receiver Tanks 

X   

FOR TRAILER 
MOUNTED 

DUKE ONLY 

18 Tire Pressure and Tread 
Depth 

X   

19 Wheel Nut Indicators X   

20 Lights, Reflectors and 
Number Plate 

X   

21 Mudguards X   

22 Tow Hitch and 
Breakaway Cable 

X   

23 Nose Weight X   

24 Handbrake Function X   

25 Jockey Wheel and 
Clamp 

X   

26 Wheel Bearing Play X   

WEEKLY 
PLUS 1-25 

 

27 Hoisting Drum Brake 
and Clutch 

X X  

28 Battery Electrolyte Level X   

29 Mast Pivot and Crown 
Sheave Pin 

 X  

30 Tow Hitch Overrun 
Brake Device 

 X  

31 Mast Outer Legs  X  

32 SPT Carriage 
Fabrication 

 X  

QUARTERLY 
PLUS 1-31 

33 Hydraulic Oil and 
Hydraulic Filters 

  X 

TABLE 4.3 – MAINTENANCE CHECKS 

 
Refer to Manufacturers Handbooks in Appendices for additional information. 
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Reference Part Number Catalogue Description Quantity

1 700200187 HYDRAULIC PUMP CLOSED LOOP 35ccrev 300BAR CW 1

2 700100107 TANDEM GEAR PUMP 11CC/REV + 8CC/REV 1

3 700200132 HYDRAULIC CONTROL VALVE 1

4 700100111 HYDRAULIC CONTROL VALVE 5 SPOOL CW TWO SOLENOID DUMP SECTION, PCO 1

5 700200131 HYDRAULIC CONTROL VALVE 0.375in 4 SPOOL 1

6 700100110 ONE BANK PILOT JOYSTICK CW ASSYMETRIC SPOOL 1

7 ST11790X850 0.375 HUSE BURST CARTRIDGE 2

8 700100123 COUNTERBALANCE VALVE 1

9 200101102 MAST BOOM HYDRAULIC CYLINDER 1

10 200102100 JACK RAM [80 BORE X 50 ROD X 400 STROKE] CW P.O CHECK VALVE 4

11 200101161 HYDRAULIC CYLINDER MAST RAISE 2

12 700100127 HYDRAULIC MOTOR RADIAL PISTON 750ccrev 1

13 ST08908X272 PRESSURE GAUGE 0-400BAR 1

14 ST08907X272 PRESSURE GAUGE (250 BAR) 1

15 910100230 DINAMIC OIL HYRAULIC WINCH NP05 1

16 700100115 RETURN FILTER TANK TOP 100L/MIN 10 MICRON 1

17 ST11756X326 0.25" BSP MALE MALE RESTRICTIVE STUD ADAPTOR 1

18 C1000063 SHUTTLE VALVE 0.25in BSPP 1

19 700200186 RETURN MANIFOLD 1in OUTLET [DANDO DUKE] 1

20 700100101 AIR COMPRESSOR UNIT HYDRAULICALLY DRIVEN 1

21 C102G0053 3/8" BSP FEMALE FLAT FACE SNAP COUPLING 1

22 ST01875X168 1/2" BSP MALE SNAP COUPLING 1

23 ST01876X168 1/2" BSP FEMALE SNAP COUPLING 1

24 700200271 FLOW CONTROL VALVE 0.375in 0-55LPM 2

25 700200255 HYDRAULIC MOTOR 32CC 1

26 700200272 HYDRAULIC DOUBLE OVERCENTRE VALVE 0.375in 1-1.3 PILOT RATIO 1

27 200109147 HYDRAULIC TANK BREATHER 1
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EXPENDABLE PARTS

REVISION

REVISION DESCRIPTION DATE INITIALS

A INITIAL RELEASE 10/09/2019 SB

- - - -

- - - -

- - - -

ITEM DISCRIPTION PART No.

FU1 RIG LIGHT FUSE [10 AMP] 800100132

FU2 HORN FUSE [10 AMP] 800100132

FU3 FUEL SOLENOID [10 AMP] 800100132

FU4 E-STOP SOLENOID FUSE [10 AMP] 800100132

FU5 BRAKE SOLENOID FUSE [5 AMP] 800100131

FU6 RIGGING SOLENOID FUSE [5 AMP] 800100131

FU7 DRILLING SOLENOID FUSE [5AMP] 800100131

FU8 TRACKING FUSE [10 AMP] 800100132

FU9 REVERSE ALARM FUSE [10 AMP] 800100132

FU10 SWITCHES FUSE [5 AMP] 800100131

FU11 IGN. SWITCH FUSE [15 AMP] 800100182

FU12 12V SOCKET FUSE [10 AMP] 800100132

FU13 CIGARETTE LIGHTER FUSE [10 AMP] 800100132

FU14 INSTRUMENT SUPPLY FUSE [10 AMP] 800100132

FU15 SPARE FUSE

ITEM DISCRIPTION PART No.

CR1-1 REVERSE ALARM RELAY COIL
800100230

CR2-1 REVERSE ALARM RELAY CONTACT

CR1-2 TRACKING RELAY COIL
800100230

CR2-2 TRACKING RELAY CONTACT

CR1-3 DRILLING SOLENOID RELAY COIL
800100230

CR2-3 DRILLING SOLENOID RELAY CONTACT

CR1-4 RIGGING SOLENOID RELAY COIL
800100230

CR2-4 RIGGING SOLENOID RELAY CONTACT

CR1-5 BRAKE SOLENOID RELAY COIL
800100230

CR2-5 BRAKE SOLENOID RELAY CONTACT

CR1-6 FUEL SOLENOID RELAY COIL
800100230

CR2-6 FUEL SOLENOID RELAY CONTACT

CR1-7 HORN RELAY COIL
800100230

CR2-7 HORN RELAY CONTACT

CR1-8 RIG LIGTHS RELAY COIL
800100230

CR2-8 RIG LIGTHS RELAY CONTACT

ITEM DISCRIPTION ITEM DISCRIPTION ITEM DISCRIPTION
PW1 12V BATTERY PB12ML3 E-STOP DI1 TRACK DIODE

C02JP1 POWER FROM IGN. SWITCH DS11Q123 BATTERY ISOLATOR DI2 TRACK DIODE
C02JP2 POWER FROM BATTERY PB11 HORN & BEACON SWITCH SVC5 TRACK SOLENOID

PS1 12V  SOCKET PB21 RIG LIGHT SWITCH
PS2 CIGARETTE LIGHTER SOCKET OPS11 OIL PRESSURE SWITCH

LT7C RIG LIGHT WTS11 WATER TEMPERATURE SWITCH
LT8C RIG LIGHT SVC1 DRILLING SOLENOID
LT9C RIG LIGHT SVC2 RIGING SOLENOID 

LT10C PANEL LIGHT SVC3 BRAKE SOLENOID
LT7R OIL PRESSURE WARNING LIGHT SVC4 FUEL SOLENOID
LT3A WATER TEMPERATURE WARNING  LIGHT CR1-9 GLOW PLUG RELAY COIL

AN1A REVERSING/TRACKING ALARM CR2-9 GLOW PLUG RELAY CONTACT
AN2A HORN CR1-10 STARTER RELAY COIL

BE1AFL FLASHING ORANGE HORN BEACON CR2-10 STARTER RELAY CONTACT
SS113 DRILLING & RIGING SELECTOR SWITCH CR1-11 STARTER/BRAKE INTERLOCK RELAY COIL

PB11KSL IGNITION KEY SWITCH CR2-11 STARTER/BRAKE INTERLOCK RELAY CONTACT
PB12LS LIMIT SWITCH LEVER OVERIDE GP1 GLOW PLUG
PB22LS START/SPEED MOTOR CONTROL SWITCH MS1 STARTER COIL

FL12 E-STOP FLOAT LEVEL SWITCH SWITCH ALT 1 ALERNATOR
LS12 MAST LIMIT SWITCH IN1TAC TACHOMETER

PB12ML1 E-STOP FM1 FUEL LEVEL METER
PB12ML2 E-STOP VR1B FUEL LEVEL SENSOR
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MARKER LIGHT - 
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MARKER LIGHT - 
800100277

800100184 -  WIRING HARNESS WITH 13 PIN PLUG (6M) 
800100270 - 13 PIN IN-LINE FLYING SOCKET 12V  

800100272 - CONNECTION LEAD 13-PIN TYPE WITH 2 X 8-PIN PLUGS

LT2C
800100187 - PLATE LAMP 800100187 - PLATE LAMP 

RH LIGHT UNIT - 800100185

REVISION

REVISION DESCRIPTION DATE INITIALS

A INITIAL RELEASE 10/09/2019 SB
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ITEM DISCRIPTION

C01J 13-PIN FEMALE PLUG

CO3JP LEFT HAND LIGHT UNIT PLUG

CO4JP RIGHT HAND LIGHT UNIT PLUG

LT1C/R LEFT HAND MARKER LIGHT

LT2C/R RIGHT HAND MARKER LIGHT

ITEM DISCRIPTION

LT1A INDICATOR LIGHT BULB

LT1R FOG LIGHT BULB

LT2R BRAKE LIGHT BULB

LT3R SIDE LIGHT, LIGHT BULB

LT1C REVERSE LIGHT BULB

LT2C NO. PLATE LIGHT BULB

LT3C NO. PLATE LIGHT BULB

LT4C REVERSE LIGHT BULB

LT4R SIDE LIGHT, LIGHT BULB

LT5R BRAKE LIGHT BULB

LT6R FOG LIGHT BULB

LT2A INDICATOR LIGHT BULB
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ITEM DISCRIPTION

CO5JP PEMOTE 16 WAY PLUG & SOCKET

BE1GFL GREEN TRACK LIGHT

BE2GFL GREEN TRACK LIGHT

PB12ML3 E - STOP

D13 HORN DIODE

SVC5 CRAWLER TRACK LEFT FORWARD

SVC6 CRAWLER TRACK LEFT BACKWARD

SVC7 CRAWLER TRACK RIGHT FORWARD

SVC8 CRAWLER TRACK RIGHT BACKWARD

SVC9 SPEED CONTROLL SOLENOID
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REVISION

REVISION DESCRIPTION DATE INITIALS

A INITIAL RELEASE 10/09/2019 SB

- - - -

- - - -

- - - -

FUSE BATTERY
KEY SWITCH 
NORMALLY 

OPEN

RELAY ALTERNATOR
LEVER SWITCH 

NORMALLY 
CLOSED

CONNECTOR BEACON OIL PRESSURE 
SWITCH

JUMPER BAR HORN
STANDARD 
SOLENOID 

VALVE WITH 
CONNECTION

MALE & 
FEMALE 

CONNECTOR
LIGHT WATER TEMP. 

SWITCH

CONNECTOR
(FEMALE)

CHASSIS 
EARTH

VARIABLE 
RESISTOR

CONNECTOR
(MALE)

PE EARTHING 
SWITCH

PRESSURE 
SWITCH

CABLE 
CONNECTION E-STOP

LIGHT WITH 
INTERNAL 
SWITCH

2ND+ 
NORMALLY 

CLOSED 
CONTACT

FLOAT-LEVEL 
SWITCH 

NORMALLY 
CLOSED

TACOMETER

2ND+ 
NORMALLY 

OPEN 
CONTACT

GLOW PLUG STARTER 
MOTOR
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REVISION

REVISION DESCRIPTION DATE INITIALS

A INITIAL RELEASE 10/09/2019 SB

- - - -

- - - -

- - - -

800105100 DUKE ELECTRONICS
800105110 CORE ELECTRONICS [DUKE BOX]

800105107 STEEL WALL BOX ENCLOSURE GREY (300 X 250 X 150MM) BASE MODS [DUKE]
800100249 CHASSIS MOUNTING PLATE FOR ENCLOSURE (200 X 250 X 2MM) WITH (X4) HOLES
800100251 STD TOP HAT SLOTTED/PUNCHED DIN RAIL (200MM)

ST09902X478 RUBBER SHOCK MOUNT M8
ST11404X224 DIN RAIL END STOPS EW SERIES
ST11401X224 TERMINAL END COVERS (BEIGE)
ST11403X224 10 POLE JUMPER BAR - SCREW IN WQV SERIES (10W FOR 2.5MM CABLE)
ST11400X224 FEED THROUGH TERMINAL BLOCK BLUE 2.5MM 32A WDU SERIES
ST11407X224 FEED THROUGH TERMINAL BLOCK BEIGE 2.5MM 32A WDU SERIES
800100131 FUSE 5 AMP (5X20)
800100132 FUSE 10 AMP (5X20)
800100182 FUSE 15 AMP (5X20)
800100129 FUSEHOLDER SKT SERIES 5X20 FUSE
800100236 FINDER RELAY MODULE + 34 SERIES 12V DC RELAY
800105104 DUKE ENGINE ELECTRONICS

800100190 ENGINE STARTER & PRE-HEAT 12V 120A RELAY
800100203 JUNCTION BOX IP65 153 x 110 x 66MM

SAFTEY
C100X0166 COMPACT EMERGENCY BUTTON, TWIST TO RESET, RED 40MM MUCHROOM HEAD
ST10288X224 EMERGENCY STOP LEGEND PLATE
800100145 TIR BATTERY ISOLATOR SWITCH WITH REMOVABLE KEY 250A 24V (RED)
800100164 SOUND BEACON WITH AMBER LIGHT 110DB 9-30V DC
800100269 HEADER TANK HORIZONTAL MOUNTING FLOAT SWITCH [FLYING LEAD SSF212X100]

CONDUIT
ST22016X224 SWIVEL CABLE CONDUIT FITTING (12MM)
ST22137X224 SWIVEL CABLE CONDUIT FITTING (16MM)
ST22018X224 BRASS CABLE GLAND LOCKNUT M16
93030030000 PVC COATED GALVANISED STEEL FLEXIBLE CONDUIT BLACK (16MM)
ST22017X224 PVC COATED GALVANISED STEEL FLEXIBLE CONDUIT BLACK (12MM)
ST11388X224 T PIECE CABLE CONDUIT FITTING NYLON (16MM)

CABLE & FITTINGS 
800100110 HEATSHRINK ADHESIVE LINED TUBING (19MM)
800100111 HEATSHRINK ADHESIVE LINED TUBING (24MM)
800100100 BOOTLACE FERRULE 1.5MM RED (SINGLE CORE)
800100101 BOOTLACE FERRULE 2.5MM BLUE (SINGLE CORE)
800100103 BOOTLACE FERRULE 6MM BLACK (SINGLE CORE)
800100252 STRAIN RELIEF GROMMET 8MM
800100213 DEUTSCH DT SERIES 2 WAY SOCKET (BLACK)
800100212 DEUTSCH DT SERIES 2 WAY PLUG (BLACK)
800100214 DEUTSCH DT SERIES 2 WAY WEDGELOCK (GREEN)
800100215 DEUTSCH DT SERIES 2 WAY WEDGELOCK (ORANGE)
800100176 2 CORE COILED CABLE 0.75MM YELLOW (1M)

ST11125X163 13MM BLACK STAINLESS STEEL P-CLIP  
ST11197X163 6MM P-CLIP RUBBER LINED JCS
800100268 CABLE CLEATS (27.8 0 30.4MM)

LIGHTS
800100265 WORKING LAMP 6 X LED 12-24V
800100189 RELAY JUNCTION BOX 100X100X50 (IP65)

A

17/09/2019

10/09/2019SB

DUKE ELECTRICAL PARTS LIST

Document Type:

Company Confidential

Checked/Approved Date:

Drawn Date:

This drawing and any information or 
descriptive material set out on it are the 
confidential and copyright property of
Dando Drilling International Ltd. © and MUST NOT 
BE DISCLOSED, COPIED, LOANED in whole or 
part or used for any purpose without the 
written permission of 
Dando Drilling International Ltd.

Drawn by:

A3
Sheet Size:

Description:

Checked/Approved by:
JOHN FARROW

7 of 9 

Legal Owner:

Drawing Number: Revision:Sheet:

SIGNATURE:

SCHEMATIC DRAWING

A A

B B

C C

D D

E E

F F

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

800105100

Dando Drilling International Ltd
Unit G
Ford Airfield Industrial Estate,
Ford, Nr. Arundel,
West Sussex.
BN18 0HY

279



          

280



REVISION

REVISION DESCRIPTION DATE INITIALS

A INITIAL RELEASE 10/09/2019 SB

- - - -

- - - -

- - - -

POWER
800100175 12V NUMAX 655 COMMERCIAL BATTERY 
800100146 COPPER TUBE TERMINALS 35MM CABLE (10MM)
800100147 COPPER TUBE TERMINALS 35MM CABLE (12MM)
800100143 RED PVC BATTERY CABLE 35MM 240A
800100144 BLACK PVC BATTERY CABLE 35MM 240A
800100150 NEGATIVAL BATTERY TERMINAL CLAMP
800100151 POSITIVE BATTERY TERMINAL CLAMP
800100148 BATTERY TERMINAL COVER POSITIVE (RED)
800100149 BATTERY TERMINAL COVER NEGATIVE 

CONTROL CONSOLE
800100257 IGNITION SEALED KEYLOCK SWITCH WITH KEY BOOT (3 POSITION)
800100180 CIGARETTE LIGHTER SOCKET

C100G01664 ROCKER SWITCH MOUNTING PANEL (3 BLANK) V SERIES
C100G01665 Illuminated Rectangular Black SPST Rocker Switch 12V 20A
C100X0167 ROTARY SWITCH PANEL SPST OFF-(ON)
800100245 ROTARY SWITCH QUICK CONNECT 3 WAY IP67 24V

C102C01613 ROCKER SWITCH PANEL MOUNT 1 BANK (RS 881-5718)
800100240 DEUTSCH DT SERIES, 2 ROW 6 WAY PLUG CONNECTOR
800100258 DEUTSCH DT SERIES 6 WAY WEDGELOCK (GREEN)
800100259 FUEL GUAGE 12V (BLACK)
800100260 TACHOMETERS WITH HOUR METTER 12V (BLACK)
800100261 LED PANEL MOUNT INDICATOR 22MM 12V IP65 (RED)
800100262 LED PANEL MOUNT INDICATOR 22MM 12V IP65 (ORANGE)
800100200 NEBULA 12V SWITCHED STRIP LIGHT 500MM
800100263 PVC CABLE GROMMET (INNER DIA 6.4 WITH 10MM PANEL DIA)
800100181 V SERIES ROCKER SWITCH BLANKING PLUG

OTHER
C102C0085 HEAVY DUTY 3 PIN 12V METAL PLUG
C100C0086 FUEL SENDER UNIT 

800105102 TRAILER DUKE ELECTRONICS
800100270 13 PIN IN-LINE FLYING SOCKET 12V 
800100185 RADEX 6900 6-F CLUSTER RH
800100186 RADEX 6900 6-F CLUSTER LH
800100183 REVERSING ALARM HEAVY DUTY 12-48V (97dB)
800100187 ASPOCK REGPOINT PLATE LAMP LARGE
800100184 WIRING HARNESS WITH 13 PIN PLUG (6M)
800100272 CONNECTION LEAD 13-PIN TYPE WITH 2 X 8-PIN PLUGS 
800100207 PVC CABLE GROMMET 9.5MM CABLE - 12.5MM PANEL DIA
800100278 STALK MOUNTED ANGLED LED MARKER LIGHTS LEFT
800100277 STALK MOUNTED ANGLED LED MARKER LIGHTS RIGHT

800105105 TRACKED DUKE ELECTRONICS
800100183 ALARM HEAVY DUTY 12-48V (97dB)
800100284 GREEN LED FLASHING BEACON LLP SERIES
800105111 AS JOYSTICKS REMOTE [DUKE]
C102C0132 16 WAY MALE-FEMALE 16A PANEL SOCKET KIT
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Specifications
Power Rating

Minimum power 20.8 kW 27.9 hp

Maximum power 24.2 kW 32.5 hp

Rated speed 2800-3000 rpm

Maximum torque 94.4 Nm @ 1800 rpm 69.6 lb-ft @ 1800 rpm

Emission Standards

Emissions EU Stage IIIA/U.S. EPA Tier 4 Interim equivalent

General

Number of cylinders 3 inline

Bore 84 mm 3.3 in

Stroke 90 mm 3.5 in

Displacement 1.5 litres 91 cubic in

Aspiration Naturally aspirated

Cycle 4 stroke

Compression ratio 22.5:1

Combustion system Indirect injection

Rotation (from flywheel end) Anti-clockwise

Cooling system Liquid

The Perkins 400 Series is an extensive family of engines in the 0.5-2.2 litre 
range. The 3 cylinder 403-15 model is the mid-range 400 Series engine, 
combining performance, low operating costs and a compact package. From a 
packaging point of view, the 403-15 is the ideal engine for small industrial 
applications. Its simple, robust mechanical fuel system makes it easy to install 
and maintain. 
A 1.5 litre IOPU offering you the advantages of an industrial engine, with the 
convenience of a cost effective cooling and filtration solution. 
Designed to meet EU Stage IIIA/U.S. EPA Tier 4 Interim equivalent emission 
standards. 
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Total coolant capacity 6 litres 1.6 US gal

Total lubricating capacity 6 litres 1.6 US gal

Engine Dimensions*

Length 820 mm 32.3 in

Width 497 mm 19.6 in

Height 793 mm 31.2 in

Dry weight 197 kg 434 lb

Disclaimer

*Final dimensions dependent on selected options 0 0 

Features and Benefits
A lifetime of low cost

The 400 Series offers highly competitive performance and fuel economy. Through appropriate use of technology, 
these engines have been designed to be reliable and to offer low cost of ownership in the wide variety of markets 
they serve. 
Across an extensive power band, the 400 Series range offers you the ability to configure a solution to your 
specific machine, territory and market requirements.
Overlapping power bands between models and an extensive range of options gives the opportunity to optimise 
performance and functionality, adding customer value to the application.
We provide one year warranties for constant speed engines and two year warranties for variable speed models 
as standard.
As a 400 Series end user, you also benefit from Perkins world class product support and service coverage that 
comes from being a full range power solutions provider.

Compact design

The compact design of these engines makes them suitable for a range of applications, including skid steer 
loaders, mini excavators, wheel loaders, welders, lift platforms, lighting towers, small tractors, air compressors, 
turf care machinery and materials handling machinery. 
Each of the six core engines of the 400 Series is configured for either Stage IIIA/Tier 4 Interim or Stage IIIB/Tier 
4 Final emission standards, giving you flexibility depending on your market.

Performance and refinement
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The 400 Series lineup gives you a seamless power range of 8.2-50 kW (11-67 hp) in 2, 3 and 4 cylinder models 
designed with a family look and feel. The range offers a wide variety of ratings and configurations that can be 
tailored to meet the most exacting needs. 
The selective use of indirect and direct injection fuel systems enables Perkins to offer world-class engine 
refinement and low noise levels.

Technical Information
Air inlet system

• Cast iron exhaust manifold - side outlet

• Inlet manifold

• Mounted air cleaner

Control system

• 12 volt alternator

• 12 volt starter motor

• Electronic Shut Off Solenoid (ESOS)

Cooling system

• Coolant pump belt driven

• Coolant temperature switch

• Mounted radiator and fan

Flywheel and flywheel housing

• SAE 4 flywheel housing

• SAE flywheel size 7½

Fuel system

• Fuel injection pump

• Fuel filter

General

• Cast iron engine block

• Glow plug starting aid

Oil system

• Lubricating oil pressure switch

• Lubricating oil sump

• Spin on lubricating oil filter
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Power kW Power hp Rated Speed 
(rpm) Torque Nm Torque lb-ft Speed (rpm) Rating Type

24.5 32.9 2800 96.0 130 1800 Industrial C intermittent rating

Rating Standard ISO 14396:2002
Additional ratings are available for specific customer requirements. Consult your Perkins distributor.
Unless otherwise specified, all stated data is for maximum rated speed and 100% load.
B rating performance data will be added upon availability

Rating Definitions and Conditions
IND-C (Intermittent) Rating
Is the horsepower and speed capability of the engine where maximum power and/or speed are cyclic (time at full load not to 
exceed 50%).

Rating Conditions for Diesel Engines – up to 7.1 liters are based on ISO/TR14396, inlet air standard conditions with a total 
barometric pressure of 100 kPa (29.5 in. Hg), with a vapor pressure of 1 kPa (0.295 in Hg) and 25°C (77°F). Performance is 
measured using fuel to specification EPA 2D 89.330-96 with a density of 0.845-0.850 kg/L @ 15°C (59°F) and fuel inlet 
temperature 40°C (104°F).

TSS-3096-00-PERIOPU-PERIND-10435263.pdf Produced In England © 2016 Perkins Engines Company Limited Page: 1 of 1

www.perkins.com
Photographs are for illustrative purposes only and may not reflect final specification. 
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Technical Data

Basic technical data
Number of cylinders .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 3 
Cylinder arrangement ... ... ... ... ... ... ... ... ... ... ... ..Vertical in Line
Cycle . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 4 Strokes
Induction system ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... N/A
Compression ratio . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 22.5:1
Bore... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...  84.0 mm (3.30 in)
Stroke ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...  90.0 mm (3.54 in)
Cubic capacity... ... ... ... ... ... ... ... ... ... ... .  1.496 litres (91.29 in³)
Direction of rotation ... ... ... ... ... ... ... ... ... ... ... ... Anti - clockwise
Firing order ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 1, 2, 3
Estimated total weight (dry)... ... ... ... ... ... ... ... .  197.0 kg (434 lb)
Estimated total weight (wet) .. ... ... ... ... ... ... ... .  208.2 kg (459 lb)

Overall dimensions
-length (from x - x). ... ... ... ... ... ... ... ... ... ... ...  820 mm (32.28 in)
-width 12V (standard) (widest point) . ... ... ... ..  497.3 mm (19.6 in)
-width 24V (optional) (widest point)... ... ... ... ..  529.6 mm (20.9 in)
-height .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ..  793.0 mm (31.2 in)

Moments of inertia
-engine Includes fan pulleys, fan and flywheel:. ... ... ... ... ... ... ... .  
-flywheel ... ... . 2.10 kgm² (rotational components 0.45283 kgcm²)
-rotational components.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. TBA

Centre of gravity (dry)
-forward from rear of block . ... ... ... ... ... ... ... ... ... ... ... ...179 mm
-above block centre line . ... ... ... ... ... ... ... ... ... ... ... ... ... .74 mm

Performance

Notes:
All data based on operation to ISO/TR14396, ISO3046/1 
standard reference conditions
If the engine is to operate in ambient conditions other than 
those of the test conditions, suitable adjustments must be 
made for these changes. For full details, contact Perkins 
Technical Service Department.
All ratings certified to within 5 ± %.

Test conditions
-air temperature.. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 25°C ( °F)
-barometric pressure .. ... ... ... ... ... ... ... ...  100 kPa (14.50 lb/in²)
-relative humidity  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ..30.0%

Sound level
Average sound pressure level for bare engine (without inlet and 
exhaust) at 1 metre  ... ... ... ... ... ... ... ... ... ... ... ... ... ...80.4 dB(A)

General installation 

Caution: The airflows shown in this table will provide acceptable cooling for an open power unit operating in ambient temperatures of up 
to 53°C (46°C if a canopy fitted). If the power unit is to be enclosed totally, a cooling test should be done to check that the engine cooling 
is acceptable. If there is insufficient cooling, contact Perkins Technical Service Department.

Designation Units
Type of operation and application

Engine speed rev/min
2200 2400 2600 2800 3000

Gross engine power kW 20.9 22.3 23.4 24.4 25.1
Brake mean effective pressure kPa 762.3 745.5 722.1 699.2 671.3
Mean Piston speed m/s 6.6 7.2 7.8 8.4 9.0
IOPU net engine power kW 20.10 21.26 22.10 22.77 23.10
Engine coolant flow 35 kPa 
restriction l/min 60.2 65.6 71.4 76.5 82.2

Combustion air flow m³/min 1.50 1.62 1.75 1.87 1.98
Exhaust gas flow Max. m³/min 4.3 4.7 5.2 5.5 5.9
Exhaust gas temperature Max. °C 650 650 650 650 650
Cooling fan air flow (pusher) m³/min 64.2 69.1 76.6 80.4 90.1
Energy balance
Energy in fuel 
(Fuel heat of combustion) KW 63.3 68.5 74.2 77.2 80.1

Energy to power KW 20.9 22.3 23.4 24.4 25.1
Energy to coolant and 
lubricating oil KW 20.2 21.9 23.7 24.7 25.5

Energy to exhaust KW 16.7 18.2 20.1 21.0 22.0
Energyto radiation KW 5.5 6.1 7.0 7.1 7.5

403D-15
IOPU
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403D-15 IOPU - Left side view
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403D-15 IOPU - Front view
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403D-15 IOPU - Right side view 
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403D-15 IOPU - Rear view 
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403D-15 IOPU - Plan view

403D-15 IOPU - Underneath view
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Cooling system

Radiator
-face area .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... . 0.165 m² (1.78 ft)
-rows and materials. ... ... ... ... ... ... ... ... ... ... ... ... .  2 Row Aluminium
-gills/inch and material  ... ... ... ... ... ... ...  14.5 Aluminium fins per inch
-width of matrix ... ... ... ... ... ... ... ... ... ... ... ... ... ...  330.0 mm (13.0 in)
-height of matrix .. ... ... ... ... ... ... ... ... ... ... ... ... .  500.0 mm (19.68 in)
-pressure cap setting. ... ... ... ... ... ... ... ... ...  95.0kPa (13.8 lb/in²)

Fan 
-diameter ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .  320 mm (12.6 in)
-drive ratio . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 1.25:1
-number of blades . ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 7
-material  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...Plastic
-type .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ..Pusher

Coolant
Recommended coolant: 50% ethylene glycol with a corrosion 
inhibitor (BS 658 :1992 or MOD AL39) and 50% clean fresh water.
Total system capacity
-with radiator . ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. 5.98 l (10.5 pt)
-without radiator  ... ... ... ... ... ... ... ... ... ... ... ... ... ... .  2.6 l (4.6 pt)
Maximum top tank temperature  ... ... ... ... ... ... ... .  110°C (230°F)
Thermostat operation range.. ... ... ... ... ... 82 - 95°C (179 - 203°F)

Electrical system

-alternator.. ... ... ... ... ... ... ... ... ... ...  12V standard (24V optional)
-starter motor. ... ... ... ... ... ... ... ... ... 12V standard (24V optional)

Cold start recommendations
Minimum cranking speed .. ... ... ... ... ... ... ... ... ... ... .. 150 rev/min

Battery type

Exhaust system

Maximum back pressure for total system... .  10.2 kPa (1.47 lb/in²)
Inside diameter of outlet flange .. ... ... ... ... ... ... ..42.0 mm (1.6 in)

Fuel system

Type of injection . ... ... ... ... ... ... ... ... ... ... ... ... ... ... Pintle nozzle
Fuel injection pump  ... ... ... ... ... ... ... ... ... ... ... ... ..Cassette type
Nozzle opening pressure ... ... ... ... ... ... ...  14.7 MPa (2.13 lb/in²)

Fuel lift pump
-flow/hour ... ... ... ... ... ... ... ... ... ... ... ... ... ...  63 l/hr (13.8 gal/hr)
-pressure  ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...  10.0 kPa ( lb/in²)
Maximum suction head .. ... ... ... ..  0.8 m using 6 mm Ø bore pipe
Maximum pressure head ... ... ... ... ... ..  3 m using 6mm bore pipe
Governor type. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ..Mechanical

Fuel specification
USA FED Off Highway
Density ... ... ... ... ... ... ... ... ... ... ... ... 0.840 - 0.865 (kg/l @ 15°C)
Viscosity . ... ... ... ... ... ... ... ... ... ... ... ... 2.0 - 3.2 (mm²/s @ 40°C)
Sulphur content .. ... ... ... ... ... ... ... ... 0.0007 - 0 0.0015 (% mass)
Cetane No .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .40 - 50
Europe Off Highway EU 2004/26/EC Stage 3B/4
Density ... ... ... ... ... ... ... ... ... ... ... ... 0.833 - 0.837 (kg/l @ 15°C)
Viscosity . ... ... ... ... ... ... ... ... ... ... ... ... 2.3 - 3.3 (mm²/s @ 40°C)
Sulphur content .. ... ... ... ... ... ... ... ... ... ... ..0.001 Max. (% mass)
Cetane No .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 54 Max.

Fuel consumption

Induction system

Maximum permissible air intake restriction
-clean filter .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 3.0 kPa
-dirty filter ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 6.4 kPa 
-air filter type... ... ... ... ... ... ... ... ... ... ... ... ... ... Dry Element Type

Minimum
starting 

temperature

Grade of 
engine

lubricating 
oil

Battery specifications

BS3911
cold start 

amps

SAEJ537 
cold 

cranking 
amps

Number 
of 

batteries 
required

Commercial
reference

0°C 20W 420 590 1 072

 - 15°C 10W 420 590 1 072

 - 20°C 5W 540 740 1 647

Fuel consumption given 100% power rating @ rev/min
rev/min 2200 2400 2600 2800 3000
sfc
g/kWh 262 269 266 276 272

litres/
hour 6.6 7.2 7.5 8.1 8.2

299



All information in the document is substantially correct at the time 
of printing but may be subsequently altered by the company.

Distributed by

 403D-15

Lubrication system

Lubricating oil capacity
-total system... ... ... ... ... ... ... ... ... ... ... 6.0 l (10.6 pt) unbalanced
-minimum .. ... ... ... ... ... ... ... ... ... ... ..  4.5 l (7.91 pt) unbalanced
Maximum engine operating angles  ... ... ... ... ... ... 35° unbalanced

Lubricating oil pressure 
-relief valve opens.. ... ... ... ... ... ... .  304 - 500 kPa (44 - 73 lb/in²)
-at maximum no - load speed  ... ... .. 196 - 470 kPa (28 - 68 lb/in²)
Max continuous oil temperature. ... 125°C Max, 135°C intermittent

Recommended SAE viscosity 
A single or multi grade lubricating oil which conforms to API CG4 / 
CH4 or ACEA E3 / E5 must be used, see illustration below:

Mountings
Maximum bending moment at
rear face of block . ... ... ... ... ... ... ... ... ... ... ... ... ... ...  TBA Nm ( lbf ft)

Viscostiy grade

-50 -40 -30 -20 -10 0 10 20 30 40 50 60
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Perkins Engines Company Limited
Peterborough PE1 5NA United Kingdom
Telephone +44 (0) 1733 583000
Fax +44 (0) 1733 582240
www.perkins.com
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Important Safety Information
Most accidents that involve product operation, maintenance and repair are caused by failure to
observe basic safety rules or precautions. An accident can often be avoided by recognizing potentially
hazardous situations before an accident occurs. A person must be alert to potential hazards. This
person should also have the necessary training, skills and tools to perform these functions properly.

Improper operation, lubrication, maintenance or repair of this product can be dangerous and
could result in injury or death.

Do not operate or perform any lubrication, maintenance or repair on this product, until you have
read and understood the operation, lubrication, maintenance and repair information.

Safety precautions and warnings are provided in this manual and on the product. If these hazard
warnings are not heeded, bodily injury or death could occur to you or to other persons.

The hazards are identified by the “Safety Alert Symbol” and followed by a “Signal Word” such as
“DANGER”, “WARNING” or “CAUTION”. The Safety Alert “WARNING” label is shown below.

The meaning of this safety alert symbol is as follows:

Attention! Become Alert! Your Safety is Involved.

The message that appears under the warning explains the hazard and can be either written or
pictorially presented.

Operations that may cause product damage are identified by “NOTICE” labels on the product and in
this publication.

Perkins cannot anticipate every possible circumstance that might involve a potential hazard. The
warnings in this publication and on the product are, therefore, not all inclusive. If a tool, procedure,
work method or operating technique that is not specifically recommended by Perkins is used,
you must satisfy yourself that it is safe for you and for others. You should also ensure that the
product will not be damaged or be made unsafe by the operation, lubrication, maintenance or
repair procedures that you choose.

The information, specifications, and illustrations in this publication are on the basis of information that
was available at the time that the publication was written. The specifications, torques, pressures,
measurements, adjustments, illustrations, and other items can change at any time. These changes can
affect the service that is given to the product. Obtain the complete and most current information before
you start any job. Perkins dealers or Perkins distributors have the most current information available.

When replacement parts are required for this
product Perkins recommends using Perkins

 replacement parts.
Failure to heed this warning can lead to prema-
ture failures, product damage, personal injury or
death.
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