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1 Background

These guidelines provide the necessary information to maximise the safety of the public whilst using bouncy castles. 

2 Scope

This guidance provides advice on what is required to ensure the safe supply, operation and inspection of sealed air inflatables used by the public for leisure and entertainment. 

Sealed inflatables are becoming more numerous and their range of applications is increasing. Typical devices include:

· trampolines

· mobile base units for water walkers or battery boats

· crash barriers for battery-operated bumper car devices or go-karts

· floating static platforms

· climbing and jumping frames

Sealed inflatables can place users and operators at risk of serious harm in circumstances such as the uncontrolled or explosive release of pressurised air, or losing the device in high winds.
2.1.1 Legal requirements

The legal responsibilities to make sure that sealed inflatables are correctly designed, maintained and operated safely are set out in section 3 and section 6 of the Health and Safety at Work etc Act (1974) and require, as far as reasonably practicable, that:

· the article is designed and constructed in such a way that it will be safe and pose no risks to health whenever it is being used for, or in connection with, the entertainment of members of the public

· people who are not employed but may be affected are not exposed to risks to their health or safety 

· the equipment is maintained in a safe condition at all times and that it is tested and examined as often as necessary to maintain that safe condition 
3 Roles and Responsibilities

3.1.1 Manufacturer

The person or organisation responsible for:

· designing and constructing the sealed inflatable and demonstrating that it is fit for its intended purpose (including any limitations in application) 

· providing an operations manual containing all necessary information (including any limitations of use) to make sure the device continues to be operated safely 

· providing a maintenance manual containing all necessary information to ensure the ongoing safe condition of the device 
3.1.2 Inspection body

An organisation, part of an organisation or an individual with the appropriate technical skills and relevant practical experience to carry out one or more of the following inspections:

· design review

· initial test

· annual thorough inspection
3.1.3 Controller

The person, organisation or hirer with overall control, including responsibility for maintenance, of the sealed inflatable device
3.1.4 Operator

The person in overall charge of the operation of the sealed inflatable whenever it is available for public use

There may be circumstances where the roles of controller and operator are combined. 

The operator has overall responsibility to make sure that the sealed inflatable is located well away from possible hazards, such as overhead power lines or other obstacles with hazardous projections (such as fences). 

If the ground surface is abrasive, oily or dirty, a ground sheet should be used to prevent wear and tear of the base material. Before siting the inflatable, you must make a close visual inspection of the base area to make sure that any discarded objects or other debris are removed, minimising the potential for tears or piercing of the sealed inflatable.

The person or people filling the sealed inflatable must remain in attendance at all times during set-up. The power source (ie blower fan or compressor) must always be physically disconnected from the sealed inflatable once inflation pressure has been reached. This will ensure that the risks from inadvertent energisation or continuing to fill/overfill the sealed inflatable are minimised.

The operator should take regular measurements of the internal pressure using a suitable pressure-measuring device to ensure that the internal pressure remains within the maximum and minimum operating range specified by the manufacturer in the operations manual. 

An increase in the internal temperature of the air within the inflatable could result in an internal increase in pressure. The colour of the inflatable can play a part in any temperature rise, with dark colours absorbing a lot more heat than lighter ones because they absorb more light energy. 

The operator should consider whether they need to take additional pressure measurements on hot days and, if necessary, adjust the internal pressure to the level stipulated in the operations manual. 
3.1.5 Operating the inflatable outside

When the inflatable is being operated outside, the operator should use a suitable hand-held anemometer to measure the wind conditions at regular intervals.

The operator should visually check for changes in wind direction (eg by looking at how the trees are swaying) to make sure readings are taken in the direction of the wind. If an anemometer is not available, the inflatable should not be operated outside.

Smartphone weather applications are not suitable to assess wind speed as they do not take localised wind conditions into account.

Sealed inflatables should not be used when the wind, or gusts, are in excess of the maximum safe wind speed specified by the manufacturer. This information should be stated clearly both on the inflatable device and in the operations manual. 
3.1.6 Safe use of the inflatable

The operator is responsible for the safe use of the sealed inflatable throughout the day-to-day availability of the device to the public. Where appropriate, the operator should make sure that:

· there is constant supervision by a suitably trained person. This would normally mean at least one person per item of equipment

· written safe operating instructions are always available with the inflatable

· the number of users on the inflatable at the same time does not exceed the maximum number specified by the manufacturer

· users of the inflatable do not exceed the height limit and bigger users are kept separated from smaller ones

· users can get on and off safely, with suitable safety matting at the entrance that complies with the requirements set out in BS EN 1177

· users remove shoes and glasses and empty their pockets of all sharp or dangerous items

· anyone obviously intoxicated is not allowed on

· users do not climb or hang from the walls

· regular checks are made to ensure that anchor points remain secure at all times

The operator should make sure that the inflatable is operated according to the instructions in the operator’s manual, and that they comply with any operational limitations.

4 Safety Documentation & Practices.
4.1 Types and Requirements.
The controller/operator should not operate an inflatable device unless they have the relevant documentation from the list below:

· A ‘design review’, which is a detailed written assessment of the design against safety principles. This is normally carried out by a competent person or organisation and allows everyone involved to understand the basis of safety. Wherever possible, reference to the relevant standards and guidance should be made. This could include but is not limited to: 

· BS EN 13814 Fairground and amusement park machinery and structures 

· BS EN ISO 25649 Floating leisure articles for use on and in the water

· ISO 17842 Safety of amusement rides and amusement devices 

· BS EN 14960 Inflatable play equipment: safety requirements and test methods 

· A report of the initial test involving a physical trial of the device to confirm the design review . These trials can be used to amend the design review or provide additional requirements for ongoing inspection and maintenance

· A Declaration of Operational Compliance (DOC) resulting from a successful annual thorough inspection, or an equivalent recognised means of providing evidence of a satisfactory examination carried out by a competent inspection body, e.g. relevant markings.

· An operations manual containing all the relevant information for safe use, including but not limited to the means of measuring internal pressure

· A maintenance manual containing all the relevant information to make sure the condition of the sealed inflatable remains safe, including how to complete the in-service inspection, which would normally include the following information: 

· the maximum operating pressure

· the test pressure, which must be above the maximum operating pressure 

· details of the requirements that will allow the inspection body to safely carry out the pressure test

· details of any repair criteria or repair procedures

There may be some inflatables that are either legacy play equipment, or of unknown origin (eg imported from outside the United Kingdom, historical equipment, or other items with no identification markings). The controller/operator of the inflatable should still make sure that the inflatable has been through a suitable design review and has an up-to-date in-service inspection record and is safe for use. All second-hand inflatables must be provided with maintenance records, details of any modifications, significant repairs etc.

For inflatable devices lacking the relevant paperwork, as detailed above, inspection bodies[9] must carry out additional work and investigation to satisfactorily complete the requirements of the design review, initial test and in-service inspection.

4.2 Inspections

4.2.1 Design review

The design review should be based on the information provided by the manufacturer and, as a minimum, should include details of the following: 

· the construction of the inflatable including, where relevant, an assessment of the materials used, standard of fabrication and verification of any standards claimed in compliance 

· the intended use of the inflatable device including, where relevant, any limitations of use

· the fabric used for the device including, where relevant, appropriate strength considerations, stating clearly the safety factors applied in the design 

· how the sealed inflatable will withstand the mechanical stresses that the internal pressure exerts on the fabric in any foreseeable operating and maintenance conditions − without risk of failure or degradation in performance. This may include, where relevant, verification by engineering techniques such as stress analysis, pressure test etc

· the maximum inflation pressure, which must also be clearly and indelibly marked next to the inflation point 

· how internal pressure can be monitored while the sealed inflatable is pressurised, eg the availability of a tap-in point at the inflation inlet valve alongside clear instructions that the device must not be over-pressurised

· the number of anchor points that must be used to resist foreseeable wind and/or other loads. This would normally be calculated and verified by the design reviewer and the total anchor points required must also be stated clearly in the operations manual

· the maximum wind speed during which the device can safely operate

· specification for all ancillary equipment (inflation devices, transport bags etc) required to operate the inflatable safely and maintain it in good condition 

· a comprehensive operations manual

· a comprehensive maintenance manual
4.2.2 Initial test

An initial test is a test or series of tests to check that the device operates safely in accordance with the reviewed design specification and the instructions in the operations manual. This test should be carried out by, or on behalf of, the manufacturer, supplier or importer and witnessed by a competent person.

The initial test(s) should ensure, as a minimum, that:

· the equipment functions safely and in accordance with the instructions in the operations manual

· the overall dimensions of the equipment are in accordance with those in the operations manual

· all safety devices, including pressure gauges, pressure relief valves etc, function correctly

· the equipment does not fail due to foreseeable internal over-pressure, taking account of the safety factor determined by the manufacturer

· the equipment does not fail due to foreseeable operational mechanical loads, taking account of the safety factor determined by the manufacturer

· the equipment may be inflated, operated, deflated and packed away in readiness for removal and storage without the need for specialist knowledge or techniques 

· the maximum safe operating pressure is clearly and indelibly marked adjacent to the inflation port

An initial test is needed at the following times:

· before first use of any device in Great Britain

· before reuse after any safety-critical modification or repair (covering at least the parts affected)

The initial test/conformity test should ensure, as a minimum:

· the device conforms to the specifications in the design review, including the dimensions, materials specification and intended use. This is particularly relevant when one design review is being used for a series of devices

· the device can withstand the intended imposed loads. For example, if the device is to be a water tank it should be filled to maximum (or a small recorded factor above maximum) and any deformations assessed

· any safety pressure-limiting systems work as intended, including stalling the inflation system (blower fan or compressor) if required

· internal pressure is monitored during operation works as required

· all safety markings such as maximum operational pressure are clearly marked on the device

Other tests may be required depending on the intended use of the device.

When the initial test is complete, the competent person should discuss any unsatisfactory results with the designer, controller and the person co-ordinating the design review. All results should be documented, including damage or failure. The competent person should also document any repeat testing carried out after any required remedial action has been completed.
A report of the initial test should be issued to the person who commissions it for inclusion in the operations manual. A report of a satisfactory initial test should not be issued unless the competent person has witnessed and verified that, at the time and place of test, the device performed safely.

4.3 Daily Checks

Checks should be carried out before each use in accordance with recommendations in the operating manual. These should include:

· Site is suitable with adequate crowd control measures

· Anchorages intact and ropes not worn or chafed

· Anchor system secures the inflatable device to the ground

· There are no holes or rips in fabric or seams

· The correct blower is used and there is sufficient pressure to give a firm footing

· There are no exposed electrical components and no signs wear and tear on plugs, sockets, cables and switches

· Where internal combustion engines are used, the fuel cap should be firmly fitted and the reserve fuel tank stored in a safe position

· Bolts and screws of the blower are properly secured and guards are placed over air inlet and outlet

· The blower/inflation tube is in good order and firmly fixed to the blower

· The blower is correctly positioned, adequately protected and not causing a trip hazard
4.4 Maintenance

4.4.1 In-service inspection

An in-service inspection should be carried out periodically (maximum 12 months) to check independently that the inflatable device is in good condition and good repair. The competent person who completes the in-service inspection should determine the inspection interval. The competent person should also make sure that all safety devices function correctly and within tolerance.

The key items on the competent person’s checklist for this inspection should include, as a minimum:

· all anchor ropes and anchors are available and in good condition

· the number of anchor points remains sufficient

· the recommended anchor and anchor rope details are included in the operating instructions 

· the inflation device conforms to the original manufacturer’s specification

· any devices fitted to the inflation source (blower fan or compressor) designed to prevent over-pressurisation are in good condition. Where possible, the device should be witnessed and tested to make sure that either: 

· the blower fan is compatible and stalls before the maximum safe pressure is exceeded, or

· the compressor is fitted with a safety cut-out (pressure sensor or relief valve) to prevent over-pressurisation of the sealed inflatable 

· the fabric and joints are in good condition

· where the failure of the device could result in people being injured the fabric strength remains within the manufacturer’s specifications

· the maximum operating pressure is indelibly marked at the inflation point

· the maximum operating wind speeds are clearly marked

4.4.2. The controller’s responsibilities
Throughout the working life of the sealed inflatable, the controller should make sure that any significant concerns resulting from the periodic inspections (design review, initial test and annual thorough inspection) are adequately addressed before placing or returning the inflatable into service. 

The controller is responsible for making sure adequate maintenance of the sealed inflatable is carried out, in line with the requirements in the maintenance manual and any recommendations made by the inspection body.

The maintenance manual must include adequate instructions detailing the techniques required to repair damage to fabric such as tears, holes, worn or broken load tapes etc. 

4.4.2 Repairs

Repairs to the inflatable fabric should only be made in accordance with the manufacturer’s instructions and should only be carried out by a competent person or organisation approved by the manufacturer and/or competent person.

Completed repairs should be inspected and accompanied by a certificate issued by the competent organisation (who completed the repairs) stating that the repairs have been completed to a satisfactory standard and in accordance with either the manufacturer’s instructions or those from another competent organisation/person. 

Such certificates should be retained by the controller of the inflatable and provided to the inspection organisation, who should record details of the repair as part of the annual inspection. All documentation should include all the maintenance carried out on the inflatable throughout its service.
4.4.3 Safety-critical modifications

Where a safety-critical modification is made (including the replacement of a component which departs from the original design specification) the modification must go through a design review before the change is made. These could include: 

· changes in the operating parameters of a device, such as a replacement blower fan/compressor

· change of use or changing the height restriction or number of occupants on the sealed inflatable at any one time etc
4.4.4 Defects that could lead to danger

If at any time a defect is found which could possibly lead to danger, the public should not be allowed to use the device until the cause has been identified and the defect remedied. This may include checking all similar components. If there is any doubt about continued safety the device should not be used until an inspection body has confirmed that it is safe to do so.

4.5 Risk Assessment

Operators of bouncy castles must carry out a risk assessment of their activities. This should identifying the hazards associated with use of the bouncy castle and then implementing suitable and sufficient control measures to minimise risk of injury to persons on or in proximity to the bouncy castle. 

The recognised hazards are:

· Instability and blowing away in windy conditions;

· Situations caused by loss of pressure as a result of

· failure of the fabric, zips and seams

· failure or loss of power to the blower

· disconnection of the blower

· litter blocking the air intake and/or vents

· Falls from the structure

· Tripping (particularly over anchorages)

· Injuries to users from boisterous behaviour, overcrowding, allowing larger users to the equipment at the same time as smaller users

· Access to dangerous parts of the machinery

· Electrical hazards

· Inadequate means of escape in a fire

· Manual handling injuries

· Injuries to users from inappropriate shoes / clothing / jewellery

· Suffocation

· Entrapment

Walls of 1.8m are recommended as these will accommodate users of all heights. The maximum number of persons of a particular size should be included in the operator’s manual.
4.6 Access / Egress

On the open side at the point of entry, the fall should be less than 750mm. This should be supported by a soft landing material of at least 25mm but not in excess of 125mm extending the distance of 1.2m from the open side.

4.7 Blowers

These should be suitably guarded at the inlet and outlet points. The user should not be able to make contact with the blower unit. Electric blowers should be tested like any other portable electrical appliance and the tube that connects the blower to the bag should be at least 1.4m in length.
4.8 Safe Operation (Other Considerations)
· Ensure that the site is suitable with the equipment secured to the ground using ground stakes, a minimum of 6 anchor points with bigger equipment needing more, consult operators manual for guidance. On hard standing, sandbags or other weights should be used.
· Inflatables should not be used when wind speeds exceed those Force 5 on the Beaufort scale.
· Set the device up away from overhead power lines or obstacles with obvious projections (e.g. fencing)

· The operator should ensure that the maximum number of persons is not exceeded and that there are sufficient attendants (in accordance with the operator’s manual).

· Ensure footwear, pin badges, glasses (where possible) are removed by users

· Do not allow users to eat, drink or chew gum whilst on the equipment

· Do not allow persons to play on the step or the front apron

· Do not allow users to climb on the walls 

· Ensure users comply with height restrictions

· Keep users off the equipment whilst it is being either inflated or deflated

· Attendants should use a whistle at the first sign of rough play or somersaults

· Larger, more boisterous users should be kept separate from younger, smaller ones.
· Intoxicated persons should not be allowed on the equipment as they are a danger to themselves and others.
4.9 Training

All operators must be trained in:

· How to operate the device

· Safe entry / exit for users

· Safe methods of assembly/dismantling

· How to make a daily check

· Safe anchoring of the inflatable

· Crowd control measures and barriers

· Measures to be taken in the event of a power failure

Under no circumstances must the equipment be used if any defects are found which could possibly lead to danger. 
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