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Design and technology health and safety guidelines
Risk assessment – vertical and horizontal milling machines
The principle hazards arise from:

· entanglement or entrapment of fingers, hands, hair or clothing in any part of the drive mechanism
· cuts and lacerations to hands or fingers caused by coming into contact with either moving or stationary cutters
· damage to eyes and face caused by high speed ejection of particles or other swarf materials from the cutting action
· movement or ejection of the workpiece, support packing or other elements which may become dislodged during machining operations
· closing movements between moving and fixed elements of the machine which can cause crushing injuries
· heavy elements, such as vices, falling from the table which can cause injury

· manual handling of heavy machine elements which can cause injury

· skin ailments which may be caused by repeated contact with mineral oil based cutting lubricants.
· lack of space around the machine can lead to the operator being pushed by passers-by

· slippery floor surfaces or loose items around the machine can cause slips that result in contact with moving parts.
Control measures – machine installation issues
· The milling machine must be of a suitably robust design and construction to enable regular and safe use and to enable all control safety measures to be complied with.
· The machine must be securely fixed in place.
· The machine must be situated so that it is no less than one metre from the end of the table at its most extreme position, to any adjacent machine, or fixed structure and in accordance with the recommendations of DfES (now the Department for Education) Building Bulletin 81.
· The machine must be connected to the electrical supply by means of a separate, clearly labelled electrical isolator and a 0 volt (0v) release starter.
· Foot stop switches must be fitted to enable the machine to be stopped from any machine operating position.
· All gear and pulley belt drives should be fully enclosed, requiring a tool to operate the unlocking device or be fitted with a microswitch interlock.
· On vertical milling machines, guards should be fitted which enable the clamped workpiece to be enclosed.
· On horizontal milling machines, the cutter assembly must be suitably enclosed, and adjusted to enable only the necessary amount of cutter to be exposed.
· Cranked handles or hand wheels used to operate feed mechanisms should be capable of being disengaged when power feeds are engaged.
· All length trip stops and safety trip switches, if fitted, must be in full working order.
· If coolant is used, the on/off valve or coolant flow control valve should be well clear of the nozzle to prevent the operator’s hand from being near to the cutter.
· Appropriate storage facilities for tools and equipment must be provided.
· Approved eye, hair and loose clothing warning notices must be posted in the immediate vicinity of the machine.

Control measures – machine operation and supervision issues
· Milling machines should only be operated, or their use supervised, by fully qualified teachers or technicians who have been properly trained.
· Eye protection must be worn.
· All loose clothing and long hair must be adequately restrained within protective clothing.
· The machine setting, arrangements for feed and depth of cut, and secure fixing of the workpiece must be checked by a teacher before any pupil uses it.
· The machine table surface must be clean before the setting-up operation occurs.
· The machine vice, if used, must be securely bolted to the machine table – larger pieces of work should be clamped directly to the milling table.
· Clamping arrangements must be as rigid as possible to minimise vibrations as well as achieve secure clamping.
· The cutter guards must be in place before the machine starts.
· Swarf or other cutting debris must not be removed from the machine until the machine has been switched off and the spindle has stopped rotating.
· The correct cutting lubricant must be used when necessary.
· The direction of feed should be into the cutter and not in the same direction so as to feed into the back of the cutter.
· The machine must be electrically isolated before making any adjustments or changing cutters.
Control measures – maintenance of milling machines
· A maintenance log must be kept for each machine.

· Check the milling machine is securely bolted in position.
· Check that all gear and belt drive covers can be locked, secured with a tool operated fixing, or electrically interlocked. These must be checked and adjusted to be in good working order.
· Check all stop switches are clean and tested to ensure they are in working order.
· Check that the machine is oiled and greased at all lubrication points, including bearings and gearboxes.
· Check that all machine slideways and beds can be adjusted as necessary.
· Check that any backlash can be adjusted where possible.
· Check the condition of the drivebelts, and replace or adjust them as necessary.
· Check all electrical conduits and cables for any damage and secure fixing.
· Check the electrical isolator is clearly labelled and is capable of being locked.

· Check that warning notices are clearly fixed to machine alerting users to always wear eye protection and to secure loose fitting clothes.
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