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Device selection Introduction Guardmaster has a large range of devices, each with their own particular functions and specifications. When choosing a device it is essential that its characteristics are suitable for the requirements of the application in which it is to be used. The selection process section explains a basic methodology for determining the most suitable device and we recommend that you familiarise yourself with its contents first.
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The other sections provide more detailed information on further aspects of the selection process. The selection chart then helps you to select those devices which may be suitable. Before making your final choice it is important to consult the detailed information in the relevant section of the Guardmaster catalogue. If you require any further assistance please contact Guardmaster or one of its distributors.
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Section 1 selection process - basics & definitions



The process is based upon a logical progression of risk assessment (see section 5) and risk reduction planning and design. The results from the risk assessment are analysed to provide the requirements for functions and specifications which must be fulfilled by the device. The flow chart summarises the process.



1 - Function requirement This will depend on the function of the whole safety-related control system and the role the device plays within that system.



3 - System influences These are influences to which a device is subjected as a result of connection to other elements in the system. Therefore the system influences on a device are dictated by the outputs of the element(s) to which it is connected. When considering, for example, the maximum voltage, it is necessary to consider whether a fault could cause a voltage which exceeds the expected maximum.



4 - External influences Example: The functional requirement of a machine interlock system for a given application could be expressed as: when the guard door is open enough to allow access by hands, the hazard motor must stop and remain stopped until the guard is closed and the start control button is pressed. The function of a particular device within that system will depend on the design for the implementation of the system requirements. The design could specify (for example) a hinged guard, an interlock switch, a monitoring device, a power contactor and connection means. Each of these elements will have its own functional requirement. The requirement can be expressed as a given number of output states resulting from an input action or signal. Example: The functional requirement of the hinge-operated interlock switch for a given application could be expressed as: when the actuating shaft is at 0º ± 1º (guard closed), the two main contacts must be closed and the auxiliary contact must be open. When the actuating shaft is at >4º (guard not closed) the two main contacts must be open and the auxiliary contact must be closed.



These are influences to which a device is subjected as a result of the environment in which it is used. They cover all types of factors which are external to the system itself. They will include such things as ambient conditions, frequency of operation, foreseeable types of use, misuse, etc.



5 - Estimate of risk If the safety-related control system loses its ability to provide its safety function how much risk will be exposed? (see section 5). The higher the estimate of exposed risk, the more important it is that there will not be failure of the safety function. Therefore, the estimate of risk is an important factor when determining the structure of the circuit and choosing the type of device suitable for that structure.



2 - Mounting and dimensional requirements Most applications will impose some restrictions in terms of fixing configuration, shape, maximum size, etc. Influences Devices should be selected which have specifications giving limitations suitable for the influences. The influences can be split into two basic types; system influences and external influences.
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Figure 1: Flow chart of selection method. The factors in bold type (followed by reference number in brackets) are explained in the following text. The factors in bold green type relate to headings on the selection chart.
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Section 2 Overview of Guardmaster catalogue sections



Tongue-operated interlock switches (without guard locking)



Hinge-operated interlock switches



These devices comprise two separate elements. A switch body and an actuator tongue. When the tongue enters the switch body it engages a mechanism which closes or opens internal electrical contacts. The mechanism is designed to prevent easy bypassing or “cheating” of the switch. The switch and actuator require reasonably accurate alignment and should not be subjected to constant high-amplitude vibration. Given that these conditions are fulfilled, tongue-operated interlock switches provide highly reliable operation with a good choice of contact configurations and ratings. Refer to relevant sections in this document for more details.



These devices have an actuating shaft which is connected to the hinge point of guards and flaps. Turning of the actuating shaft closes or opens internal electrical contacts. Various lengths and types of actuator shaft are available. The hinge configuration must be suitable for connection to the actuator shaft. The degree of hinge rotation required to open the internal contacts should not allow a large gap at the opening edge of large guards. Given that these conditions are fulfilled, these devices provide a direct and reliable method of interlocking hinged guards. Refer to relevant sections in this document for more details.



Non-contact interlock switches



With these devices there is no physical contact between the separate switch and actuator units. Both units are sealed with a high IP rating. They provide tolerance for misalignment and movement between the actuator and switch. These devices should be protected from impact damage. Some switches in the range provide very high protection against defeat and have monitoring control units. Refer to relevant sections in this document for more details.
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Guard-locking interlock switches



Positive-operation limit switches



With these devices the same process that actuates the internal contacts also locks the guard door closed. The guard door cannot be unlocked until the hazardous motion has been stopped. It may also be conditional on time and movement sensing. Unlocking and opening the guard door also de-actuates the contacts. Guard locking switches can be used for applications where the dangerous motion takes time to run down after the electrical power has been stopped. They can also prevent machine damage and programmable control problems caused by unintended stopping in mid-cycle. Refer to relevant sections in this document for more details.



These devices are available with a range of plungers and lever actuator heads which are directly connected to the internal contacts. When the sliding action of a guard depresses the head the contacts are positively actuated. It is important that the guard cannot pass completely over the switch and allow the plunger or lever to return to its original position. The correct type of switch must be combined with a suitably designed installation. Refer to relevant sections in this document for more details.



Emergency-stop, trip devices and two-hand control units



Guardmaster has a range of Lifeline rope-operated and Protekta push-button emergency-stop trip devices which are installed to ensure that an operator can stop a machine in an emergency situation. The Protekta two-hand control unit has an integral emergency-stop button. Refer to relevant sections in this document for more details.
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Monitoring units



Control units



The functional requirements for monitoring safety relay units such as the Guardmaster Minotaur range depend on their use in the system. The basic uses are: 1 - To detect faults on safety-related electrical control circuits, e.g. faults in sensors, wiring, contactors, etc. 2 - To provide an ensured switching action., e.g. to act as an intermediate relay to amplify a signal or distribute it to multiple devices 3 - To provide a manual reset facility They achieve their function by using internal redundancy (e.g. duplication) and monitoring. Refer to relevant sections in this document for more details.



The Guardmaster CU range of products are fail-safe timing and stop motion detection units. They have been developed to integrate with Guardmaster locking switches for use on machines which have fixed or variable run-down times. Refer to relevant sections in this document for more details.



Safedge



Safedge comprises of a pressure sensitive edging strip connected to a monitoring control unit. Light pressure from any direction through 180° on the profile will cause the control unit to stop or reverse motor driven movement or sound an alarm. It is easy to fit and totally flexible so it keeps bouncing back into shape even after repeated heavy crushing forces. A selection of profile shapes and accessories is available to aid installation and use. Refer to relevant sections in this document for more details.
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Prosafe



MatGuard



Based upon the premise that no one key can be in two places at once, key interlock systems can be configured to ensure a predetermined sequence of events takes place or that all hazards have been eliminated before operators can become exposed to them. It is a mechanical system and therefore is widely used in many applications including those where the location of plant, environment conditions or explosive atmospheres make the use of electrical interlock systems unsuitable or expensive to install. In addition, as unique coding can be provided, a higher degree of security and resistance to tampering may be possible. Refer to relevant sections in this document for more details.



The MatGuard system comprises of 2 main components, the pressure sensitive mats and a control unit. The system operates from pressure applied to one of the interconnecting mats. This initiates a signal to the control unit which in turn signals the machine to stop or go to a safe state. Mats are available in a selection of sizes/shapes and a selection of fail-safe control units are also available. Accessories for these items including mat edging strips and uniting trims aid installation and operation. Refer to relevant sections in this document for more details.
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Section 3 Overview of Guardmaster interlock switch considerations



The role that the interlock switch plays within the full system will dictate the functions required of it. The following questions are intended to assist focusing on additional functional requirements in order to determine all the required characteristics. They should be complemented by other questions which are relevant to the application being considered. Does the machine take time to run down after power isolation? Yes = Guard locking with time delay may be required to ensure that the machine is stopped before access can be gained. Is the machine stopping time predictable and constant? No = Conditional guard locking with motion sensing may be required to ensure that the machine is stopped before access can be gained. Is whole-body access required? Yes = Key-operated guard locking with personnel key may be required to ensure that the machine cannot be started with the operator locked in the enclosure. Can a crash stop cause machine or control system damage?



Determination of specifications requirements for an interlock switch based on influences All the obvious system and external influences should be considered, e.g: current, voltage, temperature, vibration, pollution, electromagnetic interference, etc. The following is also intended to assist. Will there be guard wear causing misalignment at the interlock device? Yes = A non-contact device may be required because they have good tolerance to misalignment. Does the device need to be totally sealed, e.g. for hygiene cleansing or high-humidity environment? Yes = A non-contact device may be required because they are available in encapsulated form with high IP ratings. Is it likely that there will be attempts to cheat the interlock device? Yes = A device with increased security may be required.



Yes = Conditional guard locking may required to ensure that the operator can only gain access after a normal control stop routine. Alternatively, it may be more suitable to use a Minotaur monitoring safety relay unit with immediate-acting and time-delay outputs.
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Section 4 Overview of Guardmaster Minotaur monitoring safety relay unit (MSRU) considerations



The Minotaur MSRUs can be characterised by their input/outputs, by their reset facilities and by their fault detection capabilities.



Output characteristics



Basic function The basic function of an MSRU is to act as a logic solver between the inputs and outputs such that:



Safety outputs - These are normally open outputs used for switching one or more machine power control elements (e.g. contactors). Two safety outputs are needed if two-channel (redundant) output is required.



It only gives OUTPUTS ON when all the input requirements defined for OUTPUTS ON are met.



Auxiliary outputs - These are normally closed outputs used for indication purposes (e.g. to PLC control or status indicators).



It gives OUTPUTS OFF when all the input requirements defined for OUTPUTS ON are not met.



Time-delay output - These are additional normally open safety outputs used for providing a second signal after the immediate acting safety outputs. This is used for emergency stopping under control, interacting with PLCs, etc.



Any deviation from the defined requirements at the inputs will be regarded as a fault and will result in a lock-out condition at the MSRU. This means that the outputs will go to, and remain, OFF until the input fault is remedied and the MSRU is reset. The type of faults detected if, and when, there is a change of state at an input. This means that most faults are detected at the next demand on the safety function (e.g. opening of a guard door or pressing of an emergency-stop. A Guardmaster Minotaur MSRU achieves its function by the use of positive-guided relays and other components arranged in a logic sequence, Internal faults will result in a lock-out condition.



Minotaur type variations Input Characteristics Single-channel input - Most faults on the wiring or input switch will not be detected. Earth faults will be detected when the circuit is correctly configured. Dual-channel input - Single faults on the wiring or input switch will be detected either immediately or at the next switch actuation.



Fax: +44 (0)1942 523259



Various output options are available.



Reset characteristics Auto reset - Internal self test before allowing closing of outputs. A detected internal fault will prevent reset. Manual reset - Internal self test and closing of circuit X1-X2 (e.g. by pressing of an external reset button) before allowing closing of outputs. A detected internal fault, failure to press the reset button will prevent reset. Monitored manual reset - Internal self test and change of state (i.e. closed to open) of circuit X1-X2 (e.g. by pressing and releasing of external reset button) before allowing closing of outputs. A detected internal fault, failure to press the reset button or failure to release the reset button (e.g. by taping down) will prevent reset. External test - Test for external closed circuit at X1-X2 terminals. The X1-X2 circuit can be routed through positively guided auxiliary contacts of external devices (e.g. contactors) to provide a status check. If the circuit is not closed, the reset of the unit is prevented.
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Considerations for Minotaur monitoring safety relay units (MSRU) Time window on inputs Most MSRUs with dual inputs allow a window of up to 0.5 s for actuation of both input circuits. If both inputs are not switched within this time, the unit will lockout to an off condition.Therefore, if an MSRU is used with devices such as interlock switches, it is important that the devices are positioned and configured to ensure reasonably simultaneous switching of their contacts. Fault detection at change of state An MSRU checks for single faults at a change of state. This means that if the input devices are operated frequently (e.g. some guard interlocking circuits), then the relevant circuitry is frequently checked for faults. It also means that if the input devices are seldom operated (e.g. some emergency-stop circuits), then the relevant circuitry is seldom checked. This increases the possibility of two faults being present at the next check which could lead to a dangerous situation.



It is important to understand what an MSRU does (see figure 2). It does not continuously monitor all parts of a safety-related system. It does check certain parts of the circuit at intervals dictated by the frequency of actuation of its inputs. Once this is understood, it allows the MSRU to be properly chosen, intergrated and used as an effective monitoring device. For example: For a seldom-used dual-channel emergency-stop system with an MSRU, a routine daily test operation of the switch will significantly increase the safety integrity of the monitored parts of the circuit.



Fault detection with multiple input switches It is important to appreciate the implications of connecting multiple switches in series to a dual-channel-input MSRU.



1 1



2



MSRU



2 MSRU



With daily test operation E-stop switch



MSRU



Single fault Both guards closed



Guard 1 opened Single short circuit fault not detected when guard 1 is opened but MSRU output switches OFF correctly



At start-up No faults E-stop switch



MSRU



E-stop switch



MSRU Fault detected. Unit goes to lockout state



1 hour later Single short circuit fault not detected yet - but will be detected by comparing inputs at next change of state



7 hours later Single short circuit fault detected by comparing inputs when E-stop button is pressed



2 1 MSRU



MSRU



At start-up No faults



E-stop switch



E-stop switch



Guard 1 closed



MSRU



E-stop switch



Guard 2 opened Single short circuit fault - detected by comparing inputs when guard 2 is opened individually. MSRU goes to LOCKOUT



Figure 3: Here we can see that, if the guards are opened and closed individually, single faults are detected. Using a separate MSRU for each guard door would not be an advantage here.



1 hour later Single short circuit fault not detected until next change of state MSRU



MSRU



Fault detected. Unit goes to lockout state



Without daily test operation E-stop switch



1



2



MSRU Faults not detected. Unit output is ON



6 months later Button has not been pressed so still no change of state Another single short circuit fault added - also not detected



7 months later Button is pressed no change of state at inputs safety function is lost.



Figure 2
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Connection to a protective bonding circuit EN 60204-1 clause 9.4.3.1 deals with earth faults. It states that earth faults on any control circuit shall not cause unintentional starting, potentially hazardous motions, or prevent stopping of the machine.



1 1



2



2



MSRU



E-stop switch MSRU



Fuse



Single fault Both guards closed



1



Guard 1 opened Single short circuit fault not detected when guard 1 is opened but MSRU output switches OFF correctly



2



1



Control circuit transformer Fuse



Figure 5: Unbonded control circuit and earth faults are not detected and switch bypassed by two earth faults. MSRU



Fuse



2 Control E-stop switch circuit transformer



Faults not detected. No lockout achieved



Guard 2 opened



Guard 2 closed Single short circuit fault not detected. A second short circuit fault on guard 2 channel 2 will be dangerous



Figure 4: Here we can see that, if the guards are always all opened and closed in the same order, some single faults are not detected because the MSRU checks at the opening of the first guard and the closing of the last guard. Using a separate MSRU for each guard door would overcome this problem.



The question of whether it is correct to use multiple switches with one MSRU is often asked. The answer is that it depends on the characteristics of use at the application.



Figure 6: Bonded control circuit switched on the bonded side. Switch bypassed by earth fault.



If we consider these two circuits we can see that in both cases the requirements will not be achieved. E-stop switch Fuse



MSRU



Control circuit transformer



Figure 7: As shown here, any earth fault will result in a blown fuse which gives an off state at the MSRU.



On a single-channel MSRU circuit, care must be taken to ensure that the switch is in the side of the control circuit which is not connected to the protective bonding circuit. On two-channel MSRU circuits this is not a problem as the MSRU will lock out to the OFF state when the first fault is detected.
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Section 5 -



Risk assessment Risk assessment should be based on a clear understanding of the machine limits and functions. These must then be analysed to identify which ones pose a potential hazard. The degree of risk due to the hazard is then estimated in order to provide a basis for judgement at later stages. A risk evaluation is required to determine if existing safety measures are satisfactory or whether additional measures are required to reduce the risk. Risk reduction is then performed if necessary and safety measures are selected based on the information derived from the risk assessment stage. After the implementation of these measures the process is repeated to determine whether safety has in fact been achieved. It is important that the whole process is documented. Not only will this ensure a more thorough job but it will also make the results available for checking by other parties.



RISK ASSESSMENT Identify machine



Machine limit determination and hazard identification A complete list of all relevant machines should be made. Where separate machines are linked together, either mechanically or by control systems, they should be considered as a single machine. Each machine is then considered in turn to see if it presents any sort of hazard and the list marked accordingly. It is important to consider all the limits and stages of the life of a machine including installation, commissioning, maintenance, decommissioning, correct use and operation as well as the consequences of reasonably foreseeable misuse or malfunction. All types of hazard must be considered including crushing, shearing, entanglement, part ejection, fumes, radiation, toxic substances, heat, noise, etc. A machine with exposed gears has an obvious and direct hazard. But, if the gears are protected by an interlocked access panel, they are a potential hazard which may become an actual hazard in the event of failure of the interlocking system. At the stage it is only the identity and type of hazard that concerns us. It is tempting to start estimating the degree of risk posed by the hazard but this should be dealt with as a separate process of risk estimation.



Consult relevant information and expertise



MACHINE LIMITS Can you foresee all possible operation and use of the machine



NO



YES HAZARD IDENTIFICATION



Identify each hazard situation Then for each hazard RISK ESTIMATION Estimate the level of risk due to the hazard



RISK REDUCTION RISK EVALUATION Is the level of risk acceptable?



Have any safety measures been analysed and proven adequate?



NO



NO



Address the hazard by a process of redesign or additional measures



Determine whether the performance and functional characteristics of the safety measure are suitable for the machine and its type of use



YES



END OF PROCESS



SAFETY STRATEGY



Figure 8: It is useful to follow a checklist to ensure that all aspects are considered and that the overriding principle does not become lost in the detail.
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Risk estimation This is one of the most fundamental aspects of the safety of machinery. There are many ways of tackling this subject and the following pages give a simple but effective approach and serve to illustrate the basic principles. The method should be amended as necessary to suit the requirements of individual situations. An understanding of both its importance and method is absolutely essential. All machinery that contains hazards presents risk. It is important to be able to describe at which point the risk lies on a relative scale from minimum to maximum. A practical method for achieving this follows. It has been shown to be both simple to use and reliable as a guideline to a logical approach. First, let us look at some of the fundamental points.



1 - The risk estimation must always be documented It is tempting to make a purely intuitive judgement. Whilst this may often be based on experience it almost certainly will not take into account all the necessary considerations and cannot be easily checked or passed on to others. You must follow a logical work pattern, write down the results and get other parties to check it. Remember, it is your evidence that you have shown due diligence in the task.



2 - What is risk? The term risk is often confused with severity of an accident. Both the severity of potential harm and the probability of its occurrence have to be taken into account in order to estimate the amount of risk present.



3 - It must take into account all foreseeable factors. As with the hazard identification stage it is important to consider all stages of the life of a machine including installation, commissioning, maintenance, decommissioning, correct use and operation as well as the consequences of foreseeable misuse of malfunction.
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4 - It is an iterative process but work need not be repeated needlessly. For example, if a machine has a guard door with an interlocking system which, during an earlier risk evaluation, has been shown to be satisfactory, provided the there are no changes which affect it during subsequent risk assessments, no further measures will be required as the risk has been satisfactorily reduced (or eliminated). But, if the machine has never been subjected to a formal risk assessment or its usage circumstances have altered, then it cannot be automatically assumed that the interlocking system is satisfactory and the risk estimation should be repeated to verify (or otherwise) its suitability. The suggestion for risk estimation given on the following page is not advocated as the definitive method as individual circumstances may dictate a different approach. IT IS ONLY INTENDED AS A GENERAL GUIDELINE TO ENCOURAGE A METHODICAL AND DOCUMENTED STRUCTURE. It is intended to explain and complement the risk estimation section in the standard EN 1050 “Principles for Risk Assessment”, and uses the same well established principles but has a few minor variations in the detailed approach. This reflects the fact that it has been strongly influenced by the need to develop a method which is straightforward and reliable and is specifically intended for assisting in the selection of protective systems. A series of excellent guidance books are produced by the HSE in the UK which deal with certain types of machines. If the type of machinery in question is covered by one of these books the relevant recommendations should be followed. The following factors are taken into account: 1 - The severity of potential injury 2 - The probability of its occurrence The probability of occurrence comprises two factors: a - Frequency of exposure b - Probability of injury Dealing with each factor independently we shall assign values to these factors. Make use of any data and expertise available to you. You are dealing with all stages of machine life, so base your decisions on the worst case.
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For the purpose of this exercise, you should assume that a protective system has not been fitted or has failed to danger.Therefore, for example, the machine power may not be isolated when a guard is opened or may even start up unexpectedly whilst the guard is open. 1 - The severity of potential injury For this consideration we are presuming that the accident or incident has happened. Careful study of the hazard will reveal what is the most severe injury that can be reasonably envisaged. 2a - Frequency of exposure



HOW BAD



HOW OFTEN



In this example most



In this example the



severe injury would be



probable most severe injury



"fatal".



would be "serious". With the possibility of bruising, breakage, finger amputation or injury from ejected chuck key, etc.



Figure 9: Remember: For this consideration we are presuming that an injury is inevitable and we are only concerned with its severity.



The severity of injury should be assessed as: FATAL MAJOR - (Normally irreversible) Permanent disability, loss of sight, limb amputation, respiratory damage, etc. SERIOUS - (Normally reversible) Loss of consciousness, burns, breakages, etc. MINOR - Bruising, cuts light abrasions etc.



1



3 SERIOUS



MINOR Figure 10: Values are assigned as above.
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6



MAJOR



Figure 11



The frequency of exposure to hazard can be classed as: FREQUENT - Several times per day. OCCASIONAL - Daily. SELDOM - Weekly or less.



10 FATAL



1



2



4 FREQUENT



OCCASIONAL



SELDOM



Figure 12: Values are assigned as above.
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All headings are assigned a value and they are now added together to give an initial estimate. For example: Figure 15: (Note: This is not based on the previous example pictures.)



1



2b - Probability of injury You should assume that the operator is exposed to the hazardous motion or process.



HOW LIKELY



6 6 Figure 15



The next step is to adjust the initial estimate by considering additional factors such as those shown below. Often they can only be properly considered when the machine is installed in its operation location. Depending on the type and usage of the machinery there may be other relevant factors which should also be listed and considered at this stage.



TYPICAL FACTOR In this example the



In this example the



probability of injury could



probability of injury may be



be rated as "certain"



rated as "possible" as there is



because of the amount of



minimal contact between the



body in the hazard area



hazard and the operator.



and the speed of machine



There may be time to



operation.



withdraw from the danger.



Figure 13: Considering the manner in which the operator is involved with the machine and other factors such as speed of start up, etc.



The probability of injury can be classed as: UNLIKELY POSSIBLE PROBABLE CERTAIN



SUGGESTED ACTION



More than one person exposed Multiply the severity factor by to the hazard the number of people Protracted time in the danger zone without complete power isolation



If time spent per access is more than 15 min. add one point to the frequency factor



Operator is unskilled or untrained Add two points to the total Very long intervals (e.g. 1 year) Add points equivalent to the frequency factor between maximum access. (There may be progressive and undetected failures particularly in monitoring systems.)



HIGH



1



2



4



6



1



6 6



CERTAIN



PROBABLE



POSSIBLE



UNLIKELY



Figure 14: Values are assigned as above.



Figure 16: The result of any additional factors are then added to the previous total as shown.



IUM MED



LOW



Figure 16
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Section 6 -



Standards and legislation Standards The following list shows some of the A and B Standards of relevance. Where they are prefixed BS EN or EN they are published or approved standards. Where they are prefixed prEN they have not yet reached the final publication stage at the time of printing of this catalogue. Most of these standards are (or soon will be) published as IEC or ISO international standards (the title numbers may not be the same as the EN version). EN 292 parts 1 and 2 - Safety of machinery - Basic concepts, general principles for design. Absolute compulsory reading for all. It is an A standard which outlines all the basic principles including risk assessment, guarding, interlocking, emergency stops, trip devices, safety distances and much more. It refers the other standards and also includes the essential safety requirements from the Machinery Directive. EN 60204-1 - Safety of machinery - Electrical equipment of machines - Part 1 General requirements. This is a very important standard. It gives general and specific recommendations for safety-related aspects of wiring and electrical equipment on machines. EN 1088 - Safety of machinery - Interlocking devices associated with guards - Principles for design and selection. Gives principles for the design and selection of interlocking devices associated with guards. In order to verify mechanical switches it refers to EN 60947-5-1 Low-voltage switchgear - Part 5-1: Control circuit devices and switching elements - Electromechanical control circuit devices. In order to verify non-mechanical switches it refers to EN 60947-5-3 - Low-voltage switchgear - Part 5-3: Control circuit devices and switching elements - proximity devices with defined behaviour under fault conditions.



EN 954 - Safety of machinery - Safety-related parts of control systems - Part 1: General principles for design. This standard outlines requirements for safety-critical parts of machine control systems and describes five catergories of performance under fault conditions - B, 1, 2, 3 and 4. It is important to achieve a working knowledge of this document as its categories are becoming widely used as a common “language” for describing the performance of safety related control systems (see section 7). IEC 61508 - Functional safety of electrical/electronic/ programmable electronic safety-related systems. Sets out a generic approach for systems that are used to perform safety functions. Includes the allocation and verification of four safety integrity levels (SIL). Draft IEC 62061 - Functional safety of electrical/electronic/ programmable electronic safety-related systems. The same outline as IEC 61508 but being drafted as a sector standard specifically for machinery. EN 953 - Safety of machinery - General requirements for the design and construction of guards. Gives definitions, descriptions and design requirements for fixed and movable guards. EN 1037 - Safety of machinery - Isolation and energy dissipation - Prevention of unexpected start-up. Defines measures aimed at isolating machines from power supplies and dissipating stored energy to prevent unexpected machine startup and allow safe intervention in danger zones. BS EN 418 - Safety of machinery - Emergency-stop devices, functional aspects - Principles for design. Gives design principles and requirements. EN 1050 - Safety of machinery - Principles for risk assessment. Outlines the fundamentals of the process of assessing the risks during the life of the machinery. It is a summary and is not intended to provide a detailed account of methods for analysing hazards and estimating risks. EN 999 - Safety of machinery - The positioning of protective equipment in respect of approach speeds of parts of the human body. Provides methods for designers to calculate the minimum safety distances from a hazard for specific safety devices. In particular for electro-sensitive devices (e.g. light curtains), pressure-sensitive mats/floors and two-hand controls. It contains a principle for the positioning of safety devices based on approach speed and machine stopping time which can reasonably be extrapolated to cover interlocked guard doors without guard locking.
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EN 574 - Safety of machinery - Two-hand control devices Functional aspects - Principles for design. Provides requirements and guidance on the design and selection of two-hand control devices, including the prevention of defeat and the avoidance of faults. EN 294 - Safety of machinery - Safety distances to prevent danger zones being reached by the upper limbs. Gives data for calculation of safe aperture sixes and positioning for guards, etc. EN 811 - Safety of machinery - Safety distances to prevent danger zones being reached by the lower limbs. Gives data for calculation of safe aperture sizes and positioning for guards, etc. EN 349 - Safety of machinery - Minimum distances to avoid crushing parts of the human body. Gives data for calculation of safe gaps between moving parts, etc. IEC 61496 - Safety of machinery - Electro sensitive protective equipment - Parts 1 & 2. Part 1 gives requirements and test procedures for the control and monitoring aspects for electro sensitive protective equipment. Subsequent parts deal with aspects particular to the sensing side of the system. Part 2 give particular requirements for safety light curtains. EN 1760-1 - Safety of machinery - Pressure-sensitive safety devices - Part 1: Mats and floor. Gives requirements and test procedures. prEN 1760-2 Safety of machinery - Pressure-sensitive safety devices - Part 2: Edges and bars. Gives requirements and test procedures. A large range of EN type “C” standards is being published to cover specific types or groups of machines.
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Legislation The supply and use of machinery and equipment is covered by a range of European Directives which have been implemented in EC and EEA countries. For the safety of machinery there are two directives of particular relevance: 1) The Machinery Directive 2) The Use of Work Equipment by Workers at Work Directive The Machinery Directive Implemented in the UK as The Supply of Machinery (Safety) Regulations 1992. This directive covers the supply of new machinery and other equipment including safety components. In most cases it is an offence to supply relevant equipment unless it complies with the directive. This means that it must satisfy the Essential Health and Safety Requirements (EHSR) of the directive, a correct conformity assessment must be carried out, and a Declaration of Conformity must accompany the equipment. Machinery in particular must carry the familiar CE marking which indicates a claim of conformity for all relevant product directives. The directive came into full force on 1st January 1995 for machinery and 1st January 1997 for safety components. It is the responsibility of the manufacturer, importer or end supplier of the equipment to ensure that it is in conformity with this directive. The Use of Work Equipment by Workers at Work Directive Implemented in the UK as The Provision and Use of Work Equipment Regulations 1998 (often abbreviated to PUWER). Whereas the Machinery Directive is aimed at suppliers, this directive is aimed at users of machinery. It covers all industrial sectors and it places general duties on employers together with minimum requirements for the safety of work equipment. They are of particular relevance to existing pre-Machinery Directive machinery (newer machinery will already conform with the equivalent requirements of the Machinery Directive). Any company which has taken a responsible attitude to safety under existing and previous legal requirements should not find these regulations onerous but it is recommended that a check is made to determine whether any action is required.
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Section 7 -



Use of categories from EN 954-1 There is a great deal of confusion surrounding the allocation of these categories particularly in relation to the use of an MSRU (monitoring safety relay unit). The following is a summary of requirements: Category B - Safety-related parts of control systems and/or their protective equipment, as well as their components, shall be designed, constructed, selected, assembled and combined in accordance with relevant standards so they can withstand the expected influence. Note: The occurrence of a fault can lead to the loss of the safety function. Category 1 - The requirements of Category B apply and well-tried components and well-tried safety principles shall be used. Note: The occurrence of a fault can lead to loss of safety function but the probability of occurrence is lower than for Category B. Category 2 - The requirements of Category B and the use of welltried safety principles apply. The safety function shall be checked at suitable intervals by the machine control system. (The check shall be done at least at start-up and at intervals if necessary). Note: The loss of the safety function is detected at the check but the occurrence of a fault can lead to the loss of the safety function between the checks. Category 3 - The requirements of Category B and the use of welltried safety principles apply. Safety-related parts shall be designed so that a single fault in any of these parts does not lead to a loss of safety function, and whenever reasonably practicable, the single fault is detected. Note: When a single fault occurs the safety function is always performed. Some but not all faults will be detected. An accumulation of faults can lead to the loss of the safety function. Category 4 - The requirements of Category B and the use of welltried safety principles apply. Safety-related parts shall be designed so that a single fault in any of these parts does not lead to a loss of safety function, and the single fault is detected at or before the next demand on the safety function. If this is not possible, then an accumulation of faults shall not lead to a loss of safety function. Note: When the faults occur, the safety function is always performed. The faults will be detected in time to prevent the loss of the safety function.
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Brief summary of category meanings and typical practical implementations Category B - Requires a good basic standard of design and components. Category 1 - Prevents faults. Category 2 - Checks whether the safety function is performed. Category 3 - Single-fault tolerant with fault detection. Category 4 - Multiple-fault tolerant with fault detection. In order to make proper use of the categories it is essential to take account of the whole text of EN 954-1. A guide on the use and application of EN 954-1 should soon be available as CEN report CR 954-100 (contact BSI or equivalent). The categories themselves have no real meaning unless they are used in the context of the rest of the standard. The full text of the standard gives objectives and strategies for consideration during the design of safety-related parts of a machine control system. It recognises that, in order to reduce the possibility of a loss of safety function due to a fault in the control system, protective measures may have to be used. The categories are intended to classify the safety-related parts of control systems on the basis of their performance in case of fault. The type of measure to be used (and therefore the category achieved) will depend on many factors such as the technology (electrical, electronic, hydraulic, etc.), the nature of the risk being covered by the safety function, and the nature and probability of potential faults. What are the categories? They are one way of describing the alternative types of these protective measures by breaking them into five broad “categories”. They are not hierarchical; different technologies may require different categories to provide the same levels of protection. They are broad and general in nature. Because they cover all technologies and all types of measures, their boundaries cannot always be clearly delineated. The boundary between categories 3 and 4 is atypical example. It is not unusual for a device to be regarded as category 3 by one person and as category 4 by another.
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This may seem to be unacceptable situation until it is realised that the categories are not a hierarchical indication system of goodness or integrity. What really matters is what the device achieves in the context of what is required. To determine this you will need to establish: 1. What are the environment, usage and risk characteristics at the application (from the risk assessment process). 2. What function(s) is/are required (from the initial design process for risk reduction). 3. What are the defined functions and limitations due to specification of the device (from information, tests, etc, provided by the manufacturer/designer). Having determined these parameters you will be much closer to determining whether the device is suitable. The category is helpful when assessing the third point but is only of full value when accompanied by detailed information about the device. If a category in a standard (e.g. an EN C standard) is that the end of the story? Some safety-related control systems will use a combination of categories. For this reason it can be difficult to determine the overall category of the overall system. Some machinery safety standards give requirements for the performance of a safety-related system in terms of a category number. For the reason given above, this can sometimes cause a problem. If the system is based on a single technology, the reason for the requirement and the way to conform with it are usually quite obvious. This assumes that the generic risk assessment performed by the writers of that standard is suitable for your specific machine. If the requirements does not seem appropriate to your situation, this could be for one of three reasons: 1. You have not appreciated all the implications of the situation (i.e. you have not performed an adequate risk assessment). 2. Some characteristics of your machine are different from those assumed by the writers of the standard. 3. The safety-related system uses a mixture of technologies (e.g. mechanical, electrical and hydraulic).



Doesn’t it make most sense (and create less confusion) to “standardise” on a high category (e.g. category 4) for all the machinery safety-related control systems within an organisation? This has become a relatively common position in recent times.Unfortunately this approach does not take into account the fact that the categories are not a hierarchy. They are alternative ways of achieving the correct function with an appropriate level of integrity. The measures for ensuring or increasing the integrity will be different depending on which technologies are being used. Which technologies are used will depend on what functions and characteristics are required at the equipment under control. Therefore, in order to achieve a high integrity, a designer needs the freedom to choose the most relevant category (which will not necessarily be the highest number). Are the categories the same thing as risk levels? They are not risk levels and they do not necessarily correspond to levels of risk. There is a common misconception that the categories do directly correspond to levels of risk. This is mainly due to the presence of Figure B.1 in annex B of EN 954-1. It offers a seductively simple and direct method of assigning a category as a result of a very simple risk estimation. This figure is provided for advice only. It is not meant to be used as the sole selection criterion. It is intended to illustrate the fact that as the level of risk increases it may be necessary to review the type of measures used in order to ensure that the device or system achieves what is required. In practice, it may not be possible to achieve all categories because of the limitations of the technology or type of use. Simplistic use of Figure B.1 also does not take heed of the fact that a “step up” in category does not necessarily give a “step up” in integrity. If we make the assumption that Figure B.1 is dealing with a hypothetical technology and application where integrity and category can be related, then it has value. It conveys an important message in a simple manner. However it is important that it is appreciated for what it is intended to be, and not taken literally as complete practical methodology.



If the reasons is either (or both) of the last two points, then there could be a justifiable reason for deviating from the literal requirements. It will be important to derive the intended rationale behind those requirements and ensure that, even though a different approach is used, an equivalent level of safety is achieved. It is also important to document the decisions and reasons.
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product



Elf 3 miniature tongue operated safety interlock switch The Elf 3 is a tongue (or key) operated safety interlock switch designed to fit at the leading edge of sliding, hinged or liftoff guards. The Elf’s



features



Ideal for small, light weight guards



unique miniature housing (only 75 x 25 x 29mm) makes it the smallest



The smallest interlock switch available, 75 ´ 25mm housing



tongue interlock currently available. It is designed for smaller machines



Contacts, 1 N/C + 1 N/O or 2N/C



such as printers, copiers or domestic machinery which, until now, have been unable to use safety interlocks due to space restrictions.With its dual entry slots and rotatable head, the versatile Elf 3 can offer up to eight different



Eight possible actuator entry points, easy to install Conforms to EN 1088, EN 292, EN 60947-5-1, EN 60204-1



actuator entry options. Based on the Cadet design, the Elf 3 contains all of the same safety related features in a more compact housing. Operation of the switch is achieved through the insertion of a specially profiled stainless steel key that is permanently mounted to the guard door. This semi-flexible key allows the Elf 3 to be used on small radii doors (150mm). The Elf 3 is available with either 2 N/C safety contacts or 1 N/C safety and 1 N/O auxiliary contacts. The conduit entry is 1 x M16 or 1 x Pg9 and sealed to IP 67. Optional quick disconnect versions are also available and maintain IP 67 sealing. A blanking plug is supplied for the unused key entry.



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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optional accessories
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Flat Actuator Part No. 21014



90o Actuator















Part No. 21006











Contact Arrangements























       



GD2 accessory kit Part No. 21030



or



Converts standard Elf 3 to a GD2 type product offering improved mechanical alignment, life and a reduction of minimum operating radius > 60mm. Ideal for demanding applications. Includes semi flexible actuator, guide and guide fixing screws. 
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End Entry
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Front Entry



4.5
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1 x M16 or Pg9



dimensions
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application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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ordering details



Elf 3 Type Elf 3 Elf 3 Elf 3 Elf 3 Elf 3 Elf 3 Elf 3 Elf 3 Elf 3 Elf 3 5m cable with 4 pin moulded connector Replacement flat actuator Replacement 90° actuator GD2 accessory kit



Actuator type Flat actuator Flat actuator Flat actuator Flat actuator 90° actuator 90° actuator 90° actuator 90° actuator 90° actuator 90° actuator



Contacts 1 N/C + 1 N/O 2 N/C 1 N/C + 1 N/O 2 N/C 1 N/C + 1 N/O 2 N/C 1 N/C + 1 N/O 2 N/C 2 N/C 1 N/C + 1 N/O



Conduit entry 1 x M16 1 x M16 1 x Pg9 1 x Pg9 1 x M16 1 x M16 1 x Pg9 1 x Pg9 4 pin connector 4 pin connector



Part no 33036 33037 33038 33039 33040 33041 33042 33043 33024 33025 17054 21014 21006 21030



specifications Standards Approvals Safety contacts Utilization rating AC (Ue) (Ie) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Auxiliary contacts Pollution degree Actuator travel for positive opening Minimum operating radius Break contact minimum force Maximum actuation speed Maximum actuation frequency Case material Actuator material Protection Conduit entry Operating temperature Fixing



EN 60947-5-1, EN 1088, EN 292, EN 60204-1 CE marked for all applicable directives, cULus & TUV (Elf 3) 1 N/C or 2 N/C positive break AC 15 500V 250V 100V 1A 2A 5A 250V 0.5A, 24V 2A 500V/500VA 10A 5V 5mA DC >2mm (Ui) 500V (Uimp) 2500V 1 N/O (with 1N/C safety) 3 (Elf 3) 4mm 150mm 6N 160mm per sec 2 Cycle per sec UL approved glass filled polyester Stainless Steel IP67 1 x M16 or Pg 9 -20°C to +80°C 2 x M4



Mounting Mechanical life Electrical life Weight Colour



Any position 1,000,000 operations 1,000,000 operations 60g Red



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started
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product



Cadet 3 compact tongue operated safety interlock switches



features



The Cadet 3 is a tongue (or key) operated safety interlock switch designed to fit at the leading edge of sliding, hinged or lift-off guards. With its dual entry slots and rotatable head, the versatile Cadet 3 can offer up to eight different actuator entry options. The Cadet 3 has a body size of



Compact size Ideal for small, light weight guards Contacts, 2 N/C + 1 N/O or 3 N/C (sealed to IP67)



90.5 x 31 x 30.4mm and has industry standard DIN 50047 fixing centres for



Eight possible actuator entry points, easy to install



ease of retrofitting. Operation of the switch is achieved through the insertion of a specially profiled stainless steel key that is permanently mounted to the guard door. This semi-flexible key allows the Cadet 3 to be used on small radii doors (150mm).



Industry standard fixing centres to DIN/EN 50047 Conforms to EN 1088, EN 292, EN 60947-5-1, EN 60204-1, EN 50047



Available with a variety of contact configurations, the Cadet is sealed to IP67 and has three conduit entries, M16 or Pg9. A blanking plug is supplied for the unused key entry.



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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optional accessories  



  



 















Flat Actuator Part No. 21014











#



#



  



 



!







90o Actuator































Part No. 21006







       







Contact arrangements







GD2 accessory kit Part No. 21030



     



 



















 



  











 



Converts standard Cadet to a GD2 type product offering improved mechanical alignment, life and a reduction of minimum operating radius > 60mm. Ideal for demanding applications. Includes semi flexible actuator, guide and guide fixing screws.
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Cadet 3  



   



 



 



 



  



 



       











      



dimensions



 



 







  



 



  



 



     ! "# $ % & $ ' (() *(+ , + 







  



 



 











  



 



 



   











  



        



 



   



 



  



 



   



     ! "# $ % 



     ! "# $ % & $ ' )(( *)+ , ,+ -



   



  



   



      



 



 



 



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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ordering details



Cadet 3 Type Actuator type BBM = Break before make contacts, MBB = Make before break contacts Cadet 3 flat actuator Cadet 3 flat actuator Cadet 3 flat actuator Cadet 3 flat actuator Cadet 3 flat actuator Cadet 3 flat actuator Cadet 3 flat actuator Cadet 3 flat actuator Cadet 3 90° actuator Cadet 3 90° actuator Cadet 3 90° actuator Cadet 3 90° actuator Cadet 3 90° actuator Cadet 3 90° actuator Cadet 3 90° actuator Cadet 3 90° actuator Replacement flat actuator Replacement 90° actuator 1m cable with 6 pin moulded connector GD2 accessory kit



Contacts



Conduit entry



Part no



2N/C + 1N/O (BBM) 3N/C 2N/C + 1N/O (BBM) 3N/C 2N/C + 1N/O (MBB) 2N/C + 1N/O (MBB) 2N/C + 1N/O (BBM) 2N/C + 1N/O (MBB) 2N/C + 1N/O (BBM) 3N/C 2N/C + 1N/O (BBM) 3N/C 2N/C + 1N/O (MBB) 2N/C + 1N/O (MBB) 2N/C + 1N/O (BBM) 2N/C + 1N/O (MBB)



1 x M16 1 x M16 1 x Pg11 1 x Pg11 1 x M16 1 x Pg11 6 pin connector 6 pin connector 1 x M16 1 x M16 1 x Pg11 1 x Pg11 1 x M16 1 x Pg11 6 pin connector 6 pin connector



21050 21048 21051 21049 21052 21053 21054 21060 21061 21062 21063 21064 21065 21066 21067 21068 21014 21006 17073 21030



specifications Standards Approvals Safety contacts Utilization rating AC (Ue) (le) DC Maximum switched current/voltage/ load Thermal current (lth) Minimum current Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Auxiliary contacts Pollution degree Actuator travel for positive opening Minimum operating radius Break contact minimum force Maximum actuation speed Maximum actuation frequency Case material Actuator material Protection Conduit entry Operating temperature



EN 60947-5-1, EN 1088, EN 292, EN 60204-1 CE marked for all applicable directives, cULus & TUV 2 N/C or 3 N/C positive break AC 15 500V 250V 100V 1A 2A 5A 250V 0.5A, 24V 2A 500V/500VA 10A 5V 5mA DC >2mm (Ui) 500V (Uimp) 2500V 1N/O (available with 2N/C safety contact) 3 5mm 150mm 15N 160mm per sec 2 Cycle per sec UL approved glass filled polyester Stainless Steel IP67 1 x M16 or 1 x Pg 11 -20°C to + 80°C



Fixing Mounting Mechanical life Electrical life Weight Colour Cleaning



2 x M4 Any position 10,000,000 operations 1,000,000 operations 80g Red May be high pressure steam cleaned



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started
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product



Trojan 5 & 6 universal tongue operated safety interlock switch



features



The Trojan 5 and 6 are universal tongue (or key) actuated safety interlock switches designed to fit at the leading edge of sliding, hinged or lift-off guards. The dual key entry slots and rotatable head, movable only by releasing the cover screws, allow four actuator entry options. The Trojan contains all of the safety related functions - i.e., forced guided contacts, tamper resistant mechanism - allowing the machine to be safeguarded in compliance with the machine directive. Operation of the switch is achieved through the insertion of a specially profiled stainless steel key that is permanently mounted to the leading edge of the guard door. The Trojan actuator includes a self-ejecting



Strong and versatile, can be used in most applications Self-ejecting tamper resistant actuator, only operates when mounted to the guard Variety of contact configurations (sealed to IP67) Four possible actuator entry points, easy to install GD2 version available for demanding applications Conforms to EN 1088, EN 292, EN 60947-5-1, EN 60204-1



mechanism that prevents operation of the switch if the actuator is not mounted to the guard door (e.g., if the operator uses a spare key). The Trojan 5 has 2 N/C safety contacts and 1 N/O auxiliary contact. The Trojan 6 is available with either 4 N/C safety contacts, 3 N/C safety contacts and 1 N/O auxiliary contact or 2 N/C safety contacts and 2 N/O auxiliary contacts. The units are sealed to IP67 and has three conduit entries available in either M20 or Pg11. An optional semi-flexible actuator allows the Trojan to operate on smaller radii doors (³60mm). A catch mechanism is also available as an option for use on vibrating machinery. EX versions of the Trojan are also available; refer to the relevant sections for more information.



            







       



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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optional accessories



Trojan 5 & 6 Standard Actuator (not to be used with GD2 version) Part No 11095



Trojan 5 GD2 and Trojan 6 GD2 (GD2 version only) Part No 27011



Flat Actuator (Discard the alignment Guide for GD2) Part No 11112



Optional catch and retainer



Optional plug in connection



The catch and retainer is used to keep guards on vibrating machinery closed. Holding force = 50 N



Brad Harrison connector which allows a quick connection facility



Optional alignment guide and flexible actuator



Alignment Guide with Semi flexible Actuator (Discard the Alignment Guide for GD2) Part No 11144



15° flexibility in any direction



Actuator alignment guide for use with flexible actuator



Alignment Guide with Fully flexible Actuator (Discard the Alignment Guide for GD2) Part No 27010



    



Sliding Bolt Actuator (GD2 Model Only) Part No 27163



   



   



              



    or



or



Catch and Retainer Kit (Standard Model Only) Part No 11094



or
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application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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ordering details



Trojan 5 & 6 Type Actuator type BBM = Break before make contacts, MBB = Make before break contacts Trojan 5 Standard Trojan 5 Standard Trojan 5 Flexible Trojan 5 Flexible Trojan 5 Gold contacts, standard Trojan 5 Gold contacts, standard Trojan 5 Standard Trojan 5 Standard Trojan 5 Flexible Trojan 5 Flexible Trojan 5 GD2 (Front entry) No actuator supplied Trojan 5 GD2 (Front entry) No actuator supplied Trojan 5 GD2 (Reverse entry) No actuator supplied Trojan 5 GD2 (Reverse entry) No actuator supplied Trojan 5 Standard Trojan 5 Standard Trojan 5 Standard Trojan 5 Ex Standard Trojan 5 Ex Standard Trojan 5 Ex Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 Standard Trojan 6 GD2 (front entry) No actuator supplied Trojan 6 GD2 (front entry) No actuator supplied Trojan 6 GD2 (reverse entry) No actuator supplied Trojan 6 GD2 (reverse entry) No actuator supplied Replacement Std. actuator (for use with Trojan 5 & 6) Replacement GD2 actuator (for use with Trojan 5 GD2 and Trojan 6 GD2) Flexible actuator and guide (discard guide for GD2 version) Semi-flexible actuator and guide (discard guide for GD2 version) Flat actuator and guide (discard guide for GD2 version) Lockoff sliding actuator Catch and retainer kit (for use with Trojan 5 & 6 only) 5m cable with 6 pin moulded connector (Brad Harrison)



Conduit entry



Contacts



Part no



3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 6 pin connector, end entry 6 pin connector, left entry 6 pin connector, right entry 2m pre-wired 6m pre-wired 15m pre-wired 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11 3 x M20 3 x Pg11



2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (MBB) 2 N/C + 1 N/O (MBB) 2 N/C + 1 N/O (MBB) 2 N/C + 1 N/O (MBB) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 2 N/C 2 N/C 2 N/C 4 N/C 4 N/C 3 N/C + 1 N/O (BBM) 3 N/C + 1 N/O (BBM) 2 N/C + 2 N/O (BBM) 2 N/C + 2 N/O (BBM) 3 N/C + 1 N/O (MBB) 3 N/C + 1 N/O (MBB) 2 N/C + 2 N/O (MBB) 2 N/C + 2 N/O (MBB) 3 N/C + 1 N/O (BBM) 3 N/C + 1 N/O (BBM) 3 N/C + 1 N/O (MBB) 3 N/C + 1 N/O (MBB)



11090 11092 11110 11111 11085 11086 11118 11116 11123 11124 11147 11148 11155 11156 11129 11131 11132 11120 11133 11130 11172 11184 11171 11183 11174 11186 11173 11185 11175 11187 11188 11189 11199 11200 11095 27011 27010 11144 11112 27163 11094 17073



specifications Standards Approvals Safety contacts (Trojan 5 & GD2) (Trojan 6 & GD2) Utilization rating AC (Ue) (le) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Auxiliary contacts (Trojan 5 & GD2) (Trojan 6 & GD2) Pollution degree Minimum operating radius



EN 60947-5-1, EN 1088, EN 292, EN 60204-1 CE marked for all applicable directives, cULus and BG 2 N/C positive break 4 N/C or 3 N/C or 2N/C positive break AC 15 500V 250V 100V 1A 2A 5A 250V 0.5A, 24V 2A 500V/500VA 10A 5V 5mA DC >2 x 2mm (Ui) 500V (Uimp) 2500V 1 N/O 1 N/O or 2 N/O 3 175mm (60mm) with flexible actuator) Actuator travel for positive opening 5mm (Trojan 5 & GD2) 6mm (Trojan 6 & GD2)



Break contact minimum force Maximum actuation speed Maximum actuation frequency Case material Actuator material Protection Conduit entry Operating temperature Fixing Mounting Mechanical life Electrical life Weight Colour Cleaning



12N (Trojan 5 & GD2) 20N (Trojan 6 & GD2) 160mm per sec 2 Cycle per sec UL approved glass filled polyester Stainless steel IP67 3 x M20 or 3 x Pg11 -20°C to +80°C 2 x M5 Any position 1,000,000 operations 1,000,000 operations 160g Red May be high pressure steam cleaned



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started



contact us
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product



Trojan T15 compact universal tongue operated safety interlock switch



The Trojan T15 is a compact universal tongue actuated safety interlock switch designed to fit at the opening edge of sliding, hinged or lift-off guards. With its dual entry slots and rotatable head, moveable only by releasing the cover screws, the Trojan T15 can offer four different options for actuator



features



Compact size, 75 x 52 x 32mm case 30N actuator retention force Strong and versatile, can be used in most applications



entry. The Trojan T15 features a compact housing, only 75 x 52 x 32 mm and includes forced guided contacts and a tamper-resistant mechanism. The Trojan T15 has 2N/C safety contacts or 1N/C safety contact and 1N/O auxiliary contact. The unit is sealed to IP67 and has three conduit entries, M20 or Pg11. Operation of the switch is achieved by the insertion of the specially profiled stainless-steel actuator which should be permanently fixed to the leading edge of the guard door. The standard T15 incorporates actuator retention force of 30N. Also available is the T15 with actuator eject which helps prevent the use of an actuator not fixed to the guard door (eg. If the operator has a spare actuator). An optional flexible actuator allows the



Optional self ejecting tamper-resistant actuator, only operates when fixed to the guard Contacts; 2N/C safety or 1N/C safety + 1N/O auxiliary (sealed to IP67) Four actuator entry points, easy to install optional plug in connector GD2 version available for demanding applications Conforms to EN 1088, EN 292, EN 60947-5-1, EN 60204-1, EN 62061



Trojan T15 to operate on smaller radii doors (³ 60 mm). An optional catch mechanism keeps doors shut on vibrating machinery. There are now versions of the Trojan with the provision of a Brad-Harrison connector which allows a quick connect operation. A GD2 version is also available incorporating a metal end cap for use in demanding applications.



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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optional accessories



Trojan T15 Actuator (not to be used with GD2 version) Part No 11238



Trojan T15 GD2 Actuator (GD2 version only) Part No 27011



Flat Actuator (Discard the alignment Guide for GD2) Part No 11112



Optional catch and retainer



Optional plug in connection



The catch and retainer is used to keep guards on vibrating machinery closed. Holding force = 50 N



Brad Harrison connector which allows a quick connection facility



Optional alignment guide and flexible actuator



Alignment Guide with Semi flexible Actuator (Discard the Alignment Guide for GD2) Part No 11144



15° flexibility in any direction



Actuator alignment guide for use with flexible actuator



Alignment Guide with Fully flexible Actuator (Discard the Alignment Guide for GD2) Part No 27010



    Sliding Bolt Actuator (GD2 Model Only) Part No 27163



or



Catch and Retainer Kit (Standard Model Only) Part No 11094



contact us
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Trojan T15



40 CTRS



52



17.5



3.5



52 40



29



20.5



13 16



5.5



20.5



17.5



14.5



M5 CSK



20 11/12 21/22



15



10



6



Actuator withdrawal distance from full insertion: type BBM (Break Before Make Contacts) 0mm



Contact Open Contact Closed



M5 CSK



TROJAN T15 ACTUATOR



TROJAN T15 GD2 ACTUATOR Actuator withdrawal distance from full insertion



40 52



20 11/12 23/24



15



10



6



0mm



6.5 Contact Open Contact Closed



FLEXIBLE/ADJUSTABLE ACTUATOR



Flexible Actuator MIN.R 60mm Semi flexible actuator MIN.R 60mm



25.5 46.5



8.5 15.5



31 40 52



Minimum Operating Radius Front-Entry (Standard & Flat Actuator) m m MIN.R 175m MIN.R 175m



Flexible Actuator MIN.R 60mm Semi flexible actuator MIN.R 175mm



55.5 40



8 20



6.8



5 31.2



36



4 x Ø5.5



20.7 32.7 52.0



14



13 19



3.5



51



2 x M3



18



14.5



1.5



35 29.0



15.75



75



40 52



CATCH RETAINER



CATCH CASE



18



33.4 41



3.5



11.2



FLAT ACTUATOR



4



dimensions



36



5



31 15



18



7.25



57 GD2 GUIDES



32



4



52



14.5



5.5



5



25



FIXING HOLES FOR M5 SCREWS



M5



20.7 32.7 ACTUATOR GUIDE



SEMI FLEXIBLE ACTUATOR



Minimum Operating Radius End-Entry (Standard & Flat Actuator) m m MIN.R 175m MIN.R 175m



Flexible Actuator MIN.R 60mm Semi flexible actuator MIN.R 60mm



Flexible Actuator MIN.R 60mm Semi flexible actuator MIN.R 175mm



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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ordering details



Trojan T15 Type Actuator type BBM = Break before make contacts Trojan T15 Standard Trojan T15 Standard Trojan T15 Standard Trojan T15 Standard Trojan T15 GD2 (front entry) Trojan T15 GD2 (front entry) Trojan T15 Standard Trojan T15 Standard Trojan T15 Standard Trojan T15 GD2 (front entry) Replacement standard actuator without spring (to be used with Trojan T15 only) Replacement flexible actuator and guide (to be used with Trojan T15 only) Replacement semi flexible actuator and guide (all versions) GD2 standard actuator (to be used with Trojan T15 GD2 only) GD2 flexible actuator (to be used with Trojan T15 GD2 only) GD2 flat actuator (to be used with Trojan T15 GD2 only) Catch & retainer kit (to be used with Trojan T15 only) 5 m cable with 4 pin moulded connector (Brad Harrison)



Contacts



Conduit entry



Part no



2N/C 2N/C 1N/C + 1N/O (BBM) 1N/C + 1N/O (BBM) 2N/C 2N/C 2N/C 2N/C 2N/C 2N/C



3 x M20 3 x Pg 11 3 x M20 3 x Pg11 3 x M20 3 x Pg 11 4 pin connector (end entry) 4 pin connector (left entry) 4 pin connector (right entry) 4 pin connector (end entry)



11228 11229 11230 11231 11235 11236 11232 11233 11234 11237 11238 27010 11144 27011 27143 11112 11094 11265



*Note: Actuators are not supplied with GD2 Trojans. Please order separately.



specifications Standards Approvals Safety contacts Utilisation category AC (Ue) (le) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Safety contact gap Rtd insulation voltage Rtd impulse withstand voltage Auxiliary contacts Pollution degree Actuator travel for positive opening Minimum operating radius Break contact min. force Max. actuation speed Max. actuation frequency Case material Actuator material Protection Conduit entry Operating temperature



EN 60947-5-1, EN 1088, EN 292, EN 60204-1 cULus & TUV 2N/C or 1N/C positive break AC 15 500 V 250 V 100 V 1A 2A 5A 250 V 0.5 A, 24 V 2 A 500 V/500 VA 10 A 5 V, 5 mA DC >2 x 2mm (Ui) 500 V (Uimp) 2500 V 1N/O (only with 1N/C safety version) 3 6 mm 175 mm (60 mm with flexible actuator) 30 N 160 mm/s 2 cycle/s UL approved glass-filled polybutylene terephthalate (PBT) Stainless steel IP67 3 x M20 or 3 x Pg 11 -20ºC to +80ºC



Fixing Mounting Mechanical life



2 x M5 Any position



Electrical life



1 x 106 120g Red May be steam cleaned



1 x 106



Weight Colour Cleaning



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started.
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product



MT-GD2 universal metal tongue operated safety interlock switch The MT-GD2 is a robust tongue actuated safety interlock switch designed to fit at the opening edge of sliding, hinged or lift-off guards. With its dual entry slots and rotatable head, the MT-GD2 can offer eight different options for actuator entry.



features



Strong and versatile, can be used in most applications Eight possible actuator entry points, easy to install Variety of contact configurations



The MT-GD2 features a compact housing of only 117mm x 40mm x 43mm with DIN 50041 standard fixing centres and includes forced guided contacts and a tamper-resistant mechanism. The MT-GD2 is available with a variety of contact configurations enabling it to be used as part of a system for higher-risk applications. The unit is sealed to IP67 and has 1 conduit entry. Operation of the switch is



Optional latch release versions Industry standard fixing centres to DIN/EN 50041 Conforms to EN 1088, EN 292, EN 60947-5-1, EN 60204-1, EN 50041



achieved by the insertion of the specially profiled stainless steel actuator which should be permanently fixed to the leading edge of the guard door. An optional flexible actuator allows the MT-GD2 to operate on smaller radii doors (³60mm) and a flat actuator gives additional mounting options. A version incorparating a latch release mechanism allows manual retention of the actuator in the switch until the release mechanism is manually activated.



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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optional accessories



Standard Actuator (Standard Model Only) Standard Actuator PartGD2 No 440K-A11095 Part No 27011



GD2 Standard Actuator (GD2 Model Only) Part No 440G-A27011 Flat Actuator (Discard the alignment Guide) Part No 11112



Flat Actuator (Discard the alignment Guide for GD2) Guide with Alignment Part No 440K-A11112 Semi-flexible Actuator



MT-GD2 latch release version



(Discard the Alignment Guide) Part No 11144



Alignment Guide with Semi-flexible Actuator (Discard the Alignment Guide for GD2) Part No 440K-A11144 Fully-flexible Actuator Part No 27143



Pull to release actuator



Alignment Guide with Fully-flexible Actuator (Discard the Alignment Guide for GD2) Part No 440K-A27010



Sliding Bolt Actuator Sliding Bolt Actuator Part No 27163 (GD2 Model Only) Part No 440G-A27163



    or



or



or



Catch and Retainer Kit (Standard Model Only) Part No 440K-A11094
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MT-GD2 119 118.5



Ø22



4 x Fixing Holes Clearance for M5



11.5 40



8.75



20.5



5



30



10.5



38



60



10.5



102.4



Front Entry



116.5



30.8



67.6



30.8



5.0



30.8



9.2 20.5



51



5 43



40.7



30.8



End Entry 43



8.75



MT-GD2



20.6



MT-GD2 LATCH RELEASE



9.2



18



3.5



40 52



M5 CSK



13



4x



Ø5.5



50



Ø10



19



6.8



STANDARD ACTUATOR



8



14.5



51



2 x M3



20



20



18



19



20



36



18



4



50



42



100



31 40



Optional hole for



52



chain attachment



(a) Tapped M5



140



FLEXIBLE/ADJUSTABLE ACTUATOR



36



17.5



46.5



3.5



8.5 14



5.5



84



25 40



57



25.5 24



55.5



FLAT ACTUATOR



40



34



117.5



2.5



20.5



15.5



dimensions



30



74.60



40



60



LOCKOFF SLIDING ACTUATOR



M5 SEMI FLEXIBLE ACTUATOR 3 POLE CONTACT BLOCK



4 POLE CONTACT BLOCK



Actuator withdrawal distance from full insertion: type BBM (Break Before Make Contacts) 20 11/12 21/22 33/34



15



10



5



Actuator withdrawal distance from full insertion: type MBB (Make Before Break Contacts) 0mm



20 11/12 21/22 33/34



15



10



5



5.5



  



  



4N/C version 0mm



4.8



  



  



20 11/12 21/22 31/32 41/42



3N/C + 1N/O version MBB



15



10



  



5



0mm



5.2



  



20 11/12 21/22 31/32 43/44



15



  



10



0mm



5.2



  



20 11/12 21/22 33/34 43/44



15



10



  



2N/C + 2N/O version BBM



3N/C + 1N/O version BBM



2N/C + 2N/O version MBB



5.6



5.6



5.2



0mm



  



20 11/12 21/22 31/32 43/44



15



  



Timing bar charts required



10



5.2



5.6



0mm



  



20 11/12 21/22 33/34 43/44



15



  



10



5.2



0mm



5.6



  



MT-GD2 latch release: Latch locks at 3mm



Minimum Operating Radius Front-Entry (Standard & Flat Actuator)



MIN.R



175mm



MIN.R



175mm



Minimum Operating Radius End-Entry (Standard & Flat Actuator)



MIN.R



175mm



MIN.R



175mm



   



  



   



  



   



  



   



  



   



  



   



  



   



  



   



  



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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ordering details



MT-GD2 Type BBM = Break before make contacts, MBB = Make before break contacts MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 MT-GD2 Latch release MT-GD2 Latch release MT-GD2 Latch release MT-GD2 Latch release Standard actuator Flexible actuator Flat actuator Flat actuator with drilled hole for chain (chain not supplied) Lockoff sliding actuator 5m cable with 5 pin moulded connector



Contact



Conduit entry



Part no



2 N/C + 1 N/O (BBM) 3 N/C + 1 N/O (BBM) 4 N/C 2 N/C + 2 N/O (BBM) 2 N/C + 2 N/O (MBB) 3 N/C + 1 N/O (MBB) 2 N/C + 1 N/O (BBM) 3 N/C + 1 N/O (BBM) 4 N/C 3 N/C + 1 N/O (MBB) 2 N/C + 2 N/O (BBM) 2 N/C + 2 N/O (MBB) 2 N/C 1 N/C + 1 N/O 2 N/C + 1 N/O (BBM) 2 N/C + 1 N/O (BBM) 3 N/C + 1 N/O (BBM) 3 N/C + 1 N/O (BBM)



1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x Pg13.5 1 x Pg13.5 1 x Pg13.5 1 x Pg13.5 1 x Pg13.5 1 x Pg13.5 5 pin connector 5 pin connector 1 x M20 1 x Pg13.5 1 x M20 1 x Pg13.5



55001 55002 55003 55005 55006 55004 55007 55008 55009 55010 55011 55012 55047 55046 55034 55035 55039 55040 27011 27143 11112 55043 27163 55616



*Note: Actuators are not supplied with interlocks and should be ordered separately.



specifications Standards Approvals Safety contacts Utilization rating AC (Ue) (le) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Rtd. insulation voltage Rtd. impulse withstand voltage Auxiliary contacts Actuator travel for positive opening Break contact min. force Maximum actuation speed Maximum actuation frequency Case material Actuator material Protection Conduit entry Operating temperature Fixing Mounting Mechanical life Weight



EN 60947-5-1, EN 1088, EN 292, EN 60204-1 CE marked for all applicable directives, cULus 2 N/C or 3 N/C or 4 N/C positive break AC 15 500V 250V 100V 1A 2A 5A 250V, 0.5A, 24V 2A 500V/500VA 10A 5V, 5mA DC (Ui) 500V (Uimp) 2500V 1 N/O or 2 N/O 6mm 12N 1m/s 2 cycle per sec Painted zinc Stainless Steel IP67 1/2in NPT -20°C to +80°C 4 x M5 Any position 1 million minimum 520g



Colour Cleaning Torque settings Fixing bolts Lid screws Terminal screws



Red May be high pressure steam cleaned 1.6Nm 16.Nm 1.0Nm



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started



contact us



Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259



45



46



Tel: +44 (0) 1942 255166



Specialist in machinery safety



Hinge and lever operated interlock switches
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product



Sprite miniature hinge operated safety interlock switch Developed from the highly successful Ensign, the Sprite offers the same safety related features in a more compact housing - only 75 x 25 x 29mm making it the smallest interlock currently available. The Sprite has been designed for smaller machines such as printing machines, copiers or



features



Ideal for small, light weight guards Smallest hinge interlock switch available, 75 x 25mm case Degree of operation can customized with adjustable cam



domestic machinery which, until now, have been unable use standard safety interlocks due to space restrictions. Despite its diminutive size the Sprite includes the necessary safety related functions, such as forced guided contacts and a tamper resistant mechanism allowing machinery to be safeguarded in compliance with the machinery directive.



Contacts, 1 N/C (IP67) or 1 N/C + 1 N/O (IP30) Four possible shaft positions, easy to install Conforms to EN 1088, EN 292, EN 60947-5-1,EN 60204-1



The Sprite’s shaft is connected to the existing hinge pin and the degree of operation can be adjusted to suit the application via the adjustable cam in the switch head. Note: After adjustment, the cam must be secured in position with the supplied cam locking pin to ensure optimal performance. The Sprite is available with 1N/C safety contact in a watertight and dustproof IP67 housing with conduit entry (1 x M16 or 1 x Pg 9). A two-contact (1 N/C. + 1 N/O.) version with break-out cable entries



80mm or 60mm long actuator shafts



and IP30 ingress protection is also available. The head rotates 360o in 90o increments to give four possible shaft operating positions.



                      



Contact arrangement 



application types



48



        



 



 



Tel: +44 (0) 1942 255166



25



75



6x8



29



12.5



12.5



5



17.5



3 x Knockouts



12.5



50



R 2.1 1 x M20 or Pg9 (Sprite1) 10



16.5



18



12.5



dimensions



(Sprite 2)



3



34.5 36



ordering details



Type Sprite 1 Sprite 1 Sprite 2



Contacts 1N/C 1N/C 1N/C & 1N/O



Conduit entry 1 x M16 3 x Pg9 3 x knockouts



Part no. 34001 34002 34003



specifications Standards Approvals Safety contacts Utilisation category AC (Ue) (le) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Safety contact gap Rtd insulation voltage Rtd impulse withstand voltage Auxiliary contacts Pollution degree Shaft rotation for contact operation Break contact min. force Case material Actuator material Protection Conduit entry Operating temperature Fixing



EN 60947-5-1, EN 1088, EN 292, EN 60204-1 CE marked for all applicable directives, cULus & BG 1 N/C positive break AC 15 500 V 250 V 100 V 1A 2A 5A 250 V 0.5 A, 24 V 2 A 500 V/500 VA 10 A 5 V, 5 mA DC >2mm (Ui) 500 V (Uimp) 2500 V (Sprite 2) 1 N/O 3 Maximum 11°; Minimum 3° (adjustable) 8cNm (torque on shaft) UL approved glass-filled polyester Stainless steel (Sprite 1) IP67, (Sprite 2) IP30+ (Sprite 1) 1 x M16 or Pg9, (Sprite 2) 3 breakouts -20°C to +80°C 2 x M4



Mounting Mechanical life



Any position



Electrical life



1 x 106 80 g Red



1 x 106



Weight Colour



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started
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Ensign 3 compact hinge operated safety interlock switch The Ensign 3 is a hinge actuated safety interlock switch designed to fit at the hinge point of guards. With its rotatable head, the versatile Ensign 3 offers up to four different mounting options. Operation of the unit is achieved by the hinging action of the guard. The



features



Compact size - 90.5 x 31x 30.4mm housing Ideal for small, lightweight guards Degree of operation can be customized with adjustable cam



actuation shaft is connected to the existing hinge pin and the degree of operation can be adjusted to suit the application via the adjustable cam



Contacts, 1 N/C + 1 N/O or 2 N/C (sealed to IP67)



in the switch head.



Four possible shaft positions, easy to install



Note: After adjustment, the cam must be secured in position with the



Conforms to EN 1088, EN 292, EN 60947-5-1, EN 60204-1, EN 50047



supplied cam locking pin to ensure optimal performance. The switch includes the necessary safety related functions, such as forced guided contacts and a tamper resistant mechanism, allowing machinery to be safeguarded in compliance with the machinery directive. The Ensign 3 is available with one N/C safety contact and one N/O auxiliary contact or two N/C safety contacts. It is sealed to IP67 and has three conduit entries, M16 or Pg9.



    or



80mm or 60mm long actuator shafts The head rotates 360o in 90o increments to give four possible shaft operating positions.



application types
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dimensions



       







ordering details Type Ensign 3 (shaft 80 mm x 10 mmØ) Ensign 3 (shaft 80 mm x 10 mmØ) Ensign 3 (shaft 80 mm x 10 mmØ) Ensign 3 (shaft 80 mm x 10 mmØ) Ensign 3 (shaft 80 mm x 10 mmØ) Ensign 3 (shaft 80 mm x 10 mmØ) Ensign 3 (shaft 60 mm x 8 mmØ) Ensign 3 (shaft 60 mm x 8 mmØ) Ensign 3 (shaft 60 mm x 8 mmØ) Ensign 3 (shaft 60 mm x 8 mmØ) Ensign 3 (shaft 60 mm x 8 mmØ) Ensign 3 (shaft 60 mm x 8 mmØ) Ensign 3 (shaft 80 mm x 10 mmØ) Ensign 3 (shaft 80 mm x 10 mmØ) Ensign 3 (shaft 60 mm x 8 mmØ) Ensign 3 (shaft 60 mm x 8 mmØ) 5m cable with 6 pin moulded connector



Contacts 3N/C 3N/C 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (MBB) 2N/C + 1N/O (MBB) 3N/C 3N/C 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (MBB) 2N/C + 1N/O (MBB) 2N/C + 1N/O (BBM) 2N/C + 1N/O (MBB) 2N/C + 1N/O (BBM) 2N/C + 1N/O (MBB)



Conduit entry 1 x M16 1 x Pg11 1 x M16 1 x Pg11 1 x M16 1 x Pg11 1 x M16 1 x Pg11 1 x M16 1 x Pg11 1 x M16 1 x Pg11 6 pin connector 6 pin connector 6 pin connector 6 pin connector



Part no. 22025 22026 22027 22028 22029 22030 22031 22032 22033 22034 22035 22036 22037 22038 22039 22040 17073



specifications Standards Approvals Safety contacts Utilization cat. AC (Ue) (le) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Auxiliary contacts Pollution degree Shaft rotation for contact operation Break contact min. force



EN 60947-5-1, EN 1088, EN 292, EN 60204-1 CE marked for all applicable directives, cULus & TUV 2 N/C or 3 N/C positive break AC 15 500V 250V 100V 1A 2A 5A 250V 0.5A, 24V 2A 500V/500VA 10A 5V 5mA DC >2mm (Ui) 500V (Uimp) 2500V 1 N/O (available with 2 N/C safety contacts) 3 Maximum 11°; Minimum 3° (adjustable) 8cNm (torque on shaft)



Case material Actuator material Protection Conduit entry Operating temperature Fixing Mounting Mechanical life



UL approved glass filled polyester Stainless Steel IP67 1 x M16 or 1 x Pg 11 -20°C to +80°C 2 x M4 Any position



Electrical life



106 operations 100g Red



Weight Colour



106 operations



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started



contact us



Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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product



Rotacam hinge operated safety interlock switch



features



A heavy-duty hinge actuated safety interlock switch, the Rotacam shaft can be used as, or connected to, the existing hinge pin for direct operation of the switch. Machine power is isolated when the guard has been opened just 5°. For applications requiring a larger degree of operation the internal cam can be adjusted from 5° to 11°. Note: After adjustment, the cam must be secured in position with the supplied cam locking pin to ensure optimal performance.



Can be used as a hinge pin on light and medium weight guard doors Isolates power within 5° of door movement Degree of operation can be customized with adjustable cam Robust die-cast case, ideal for heavy duty applications Contacts, 2 N/C + 1 N/O (sealed to IP66)



The Rotacam is available with two N/C safety contacts and one N/O auxiliary contact. The switch includes the necessary safety related functions, such as forced guided contacts and a tamper resistant mechanism, allowing machinery to be safeguarded in compliance with



NRTL/C 



 



the machinery directive. The die-cast housing is sealed to IP66 and features one M16 conduit entry (Pg11 or 1/2"NPT also available). Two different shaft lengths of 30mm and 85mm can also be specified. Roll Pin



EX and Pneumatic versions of Rotacam are also available; see the Explosion Proof section on for more information.



Roll Pin M4 Grub Screw



  



The actuator shaft is pre-bored allowing the existing hinge pin to be utilised as the fixing point



  



The solid actuator shaft can be used as the hinge pin on certain guards.



Contact arrangement



application types
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ordering details Type Rotacam (HS-2) Rotacam (HS-2) Rotacam (HS-2) Rotacam (P85) Rotacam (P85) Rotacam (P85) Rotacam (HS-2, c/w lamplighter 24 V) Rotacam (HS-2, c/w lamplighter 24 V) Rotacam (HS-2, c/w lamplighter 110 V) Rotacam (HS-2, c/w lamplighter 110 V) Rotacam (HS-2, c/w lamplighter 230 V) Rotacam (HS-2, c/w lamplighter 230 V) Rotacam (HS-2 pneumatic) Rotacam (P85 pneumatic) Rotacam (HS-2 EX, 2 m cable) Rotacam (HS-2 EX, 2 m cable) Lamplighter unit



Shaft type Pre-bored Pre-bored Pre-bored Solid Solid Solid Pre-bored Pre-bored Pre-bored Pre-bored Pre-bored Pre-bored Pre-bored Solid Pre-bored Pre-bored



Shaft size 30mm x Ø16 30mm x Ø16 30mm x Ø16 85mm x Ø12.7 85mm x Ø12.7 85mm x Ø12.7 30mm x Ø16 30mm x Ø16 30mm x Ø16 30mm x Ø16 30mm x Ø16 30mm x Ø16 30mm x Ø16 85mm x Ø12.7 30mm x Ø16 30mm x Ø16



Contacts 2N/C+1N/O 2N/C+1N/O 2N/C+1N/O 2N/C+1N/O 2N/C+1N/O 2N/C+1N/O 2N/C+IN/O 2N/C+IN/O 2N/C+IN/O 2N/C+IN/O 2N/C+IN/O 2N/C+IN/O



Conduit entry 1xM20 1xPg11 1x1/2”NPT 1xM20 1xPg11 1x1/2”NPT 1xM20 1xPg11 1xM20 1xPg11 1xM20 1xPg11



IN/C+IN/O 2N/C



prewired prewired



Part No. 03074 03075 03078 03079 03087 03088 03090 03091 03092 03093 03094 03095 03035 03110 03077 03100 09075



*Note: For Ex and pneumatic details refer to the Ex and pneumatic interlock switches section.



specifications Standards Approvals Contacts arrangement Utilization cat. AC (Ue) (le) DC Thermal current (lth) Minimum current Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Pollution degree Shaft rotation for contact operation Break contact min. force Max. actuation speed Max. actuation frequency Case material Actuator shaft Protection



EN 60947-5-1, EN 1088, EN 292, EN 60204-1 CE marked for all applicable directives, CSA NRTL/C, BG and SUVA 2 N/C or 1 N/O positive break AC 15 500V 250V 100V 1A 2A 5A 250V 0.5A, 24V 2A 10A 5V 5mA DC >2mm (Ui) 500V (Uimp) 2500V 3 11° Maximum; 5° Minimum (adjustable) 12N 160mm per sec 1 cycle per sec Heavy duty die cast alloy Stainless Steel IP66 earthed



Conduit entry Operating temperature Fixing Mounting Mechanical life



1 ´ M20 (Pg11 or 1/2”NPT also available) -25°C to +80°C 2 ´ M4 Any position



Electrical life



>1x 106 operations 420g Red



Weight Colour



>1x 106 operations



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started



contact us



Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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product



Senator and Imp safety limit switch



features



The Senator safety-limit switches have been developed to provide a range of options including metal or plastic cases in various sizes, a choice of snap-acting, slow-break/make or 2 x N/C contacts and a choice of actuator heads.



Large selection of actuator heads Positive operation, forced disconnection of contacts Contacts, 1N/C + 1N/O or 2N/C



The Senator range offers the option of rotating the head before installation to allow ease of mounting. Some lever switches also



Conforms to EN 1088, EN 60947-5-1, EN 292, EN 60204-1



incorporate a ‘programmable head’ allowing operation of the contacts when the lever is operated centre to right, centre to left or either way. The Imp offers safety switch performance of bigger units in the most



NRTL/C



73013



compact case available. Designed with two mounting hole options and a choice of actuator positions, the Imp will fit in the most confined spaces. Guardmaster limit switches can be used in other applications other than guard doors, for example on moving machine beds, crane arms, etc. Operation of these limit switches is achieved by the sliding action of the guard or other moving object deflecting the plunger or lever. It is important that upon actuation, the guard or other moving objects should not pass completely over the switch and allow the plunger or lever to return to its original position.



All senator have the option of rotating the head 360o in 90o increments to give simple installation. Roller-lever operated Senators also have the option to mount the roller to the front or back of the lever.



    application types



54







Tel: +44 (0) 1942 255166



optional accessories



Ci range options include roller, roller lever, plunger, roller plunger and cranked lever.



CP range options include roller, roller lever, plunger.



CX range options include roller, roller lever, plunger.



CM range options include roller, roller lever, plunger.



   



   



     



     



     



   



Cam displacement



)



!



#   $ !% !       



   "   $!  



      ! "  



CM 



"      



      ! "  



CP & CX 



The actuating cam should be profiled at 30° for optimum operation. (Note: plunger - type switches operate from a flat profile.) 30
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Adjustable lever arms
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Senator & Imp











%







%











 



&







   







 $



 #















 $



 #



 #



 $



"#$% & & &



     



&







% 











&











  (    







!" "



&



 











  '    







 



  (           



 











 







 #



 $



Ø 



               !   











''



 '







  



 











!" " 



*  



 











*



  ) *    &







 *











!" " 



   



  '    











%



&



 



 



 #







Ø



*



Ø











  '  



!" & 















!" 



&



   



     $



 $



"#$ (#  ) 



  







       



  '  



 



Ø     Ø  



Ø



 



  '   



!"



   



     #



 



%











&



 #



Ø



   











 



       



  '  



!"



 $







!" "



!"



  



       !   







  '   



 







Ø     Ø  



 







% 



   







       



  (  



Ø



   



  '    %







"#$%      



Ø



  







   







  '   



!" "



  (  











    & &















%



   



 



 



  











Ø



 



 #



 $



Ø











 



















 



 !"



   







Ø



        







 



 



 







 !  







&



  (     



 



 



!" "



 







 



  (  



"#$%      



Ø











Ø







!"



 #











       







 $



    



  (   



  (   



   



















   











Ø



 



' 







"#$%      



"#$% & & &



!" "



 























    



 



 #



 $



 







 #







 !"



   



Ø     Ø  



56



 







Ø



 











  (    



     



  



   







 











 



       



    



   







!" "















  











 !"







   



       



    



 



     







     



 



       



Ø







 



  



 



!" "







Ø







     











     



 







!" "



 



  







 















Ø



Ø















   







Ø











 



 $











    







Ø



&



"#$% & & &



Ø











 







Ø



  



!" &&



 !  







  







Ø















 



%



   %  



!"



Ø







Ø



&



   











 



 















"#$%   



Ø



















        



  &  



    











  %   



 



   



"#$%   



Ø







 



 #



 $



&



 



!"



   



Ø    Ø  '  



    Ø   



 



"#$%   







        







& 



   



 #



 



    



!"











!" "



   



 



    



   %  



%











& 



 











 



!" "



 



Ø







  &   



      & 







   



 !"











Ø







   &  



 















       











 







!" "



 















       



    











 



% 



       



Ø



   



     



 











     



&  







!" "



       



 







   



   











      



&















!" "



 



Ø



'















Ø



Ø







    



'  







 



















  !



















dimensions



 







Ø



 











'







 



Ø'







*



 



"#$% +  +  + 



















Ø











*



"#$% + + +











"#$% + + +



Ø







* 



"#$% + + +







"#$% + + +



 #



 $



    







 $



 #



 $



 !  



Tel: +44 (0) 1942 255166



ordering details



Senator & Imp Type Contacts Plastic case limit switches SB = Slow break contacts, SA = Snap acting contacts, SBM = Slow break before make contacts Senator (Ci-31) 2N/C (SB) Senator (Ci-21) 1N/C+1N/O (SA) Senator (Ci-11) 1N/C+1N/O (SBM) Senator (Ci-32) 2N/C (SB) Senator (Ci-22) 1N/C+1N/O (SA) Senator (Ci-12) 1N/C+1N/O (SBM) Senator (Ci-34) 2N/C (SB) Senator (Ci-24) 1N/C+1N/O (SA) Senator (Ci-14) 1N/C+1N/O (SBM) Senator (Ci-36) 2N/C (SB) Senator (Ci-26) 1N/C+1N/O (SA) Senator (Ci-16) 1N/C+1N/O (SBM) Senator (Ci-37) 2N/C (SB) Senator (Ci-27) 1N/C+1N/O (SA) Senator (Ci-17) 1N/C+1N/O (SBM) Senator (CP-31) 2N/C (SB) Senator (CP-21) 1N/C+1N/O (SA) Senator (CP-11) 1N/C+1N/O (SBM) Senator (CP-32) 2N/C (SB) Senator (CP-22) 1N/C+1N/O (SA) Senator (CP-12) 1N/C+1N/O (SBM) Senator (CP-34) 2N/C (SB) Senator (CP-24) 1N/C+1N/O (SA) Senator (CP-14) 1N/C+1N/O (SBM) Senator (CP-11-Ex) 1N/C+1N/O Senator (CP-11-Ex) 1N/C+1N/O Imp 1 (roller parallel to switch front) 1N/C+1N/O Imp 2 (roller parallel to switch side) 1N/C+1N/O



Cable entry



Catalogue No.



1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M16 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 pre-wired pre-wired 3 x breakouts 3 x breakouts



931164831 931162831 931161831 931164832 931162832 931161832 931164834 931162834 931161834 931164836 931162836 931161836 931164837 931162837 931161837 921164821 921162821 921161821 921164822 921162822 921161822 921164824 921162824 921161824 922164851 922164854 18001 18002



Type Contacts Metal case limit switches SB = Slow break contacts, SA = Snap acting contacts, SBM = Slow break before make contacts Senator (CX-31) 2N/C (SB) Senator (CX-21) 1N/C+1N/O (SA) Senator (CX-11) 1N/C+1N/O (SBM) Senator (CX-32) 2N/C (SB) Senator (CX-22) 1N/C+1N/O (SA) Senator (CX-12) 1N/C+1N/O (SBM) Senator (CX-34) 2N/C (SB) Senator (CX-24) 1N/C+1N/O (SA) Senator (CX-14) 1N/C+1N/O (SBM) Senator (CM-36) 2N/C (SB) Senator (CM-26) 1N/C+1N/O (SA) Senator (CM-16) 1N/C+1N/O (SBM) Senator (CM-37) 2N/C (SB) Senator (CM-27) 1N/C+1N/O (SA) Senator (CM-17) 1N/C+1N/O (SBM) Senator (CM-31) 2N/C (SB) Senator (CM-21) 1N/C+1N/O (SA) Senator (CM-11) 1N/C+1N/O (SBM)



Cable entry



Catalogue No.



3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20 1 x M20



951164821 951162821 951161821 951164822 951162822 951161822 951164804 951162804 951161804 911164811 911162811 911161811 911164812 911162812 911161812 911164814 911162814 911161814



*Note: Replacement heads and actuators are available. Please contact Guardmaster for further details. For Ex and details refer to the Ex and interlock switches section.



specifications Senator Approvals Conforming to standards Safety contacts Utilisation category AC (Ue) (le) DC (Ue) (le) Thermal current (lth) Safety contact gap Rtd insulation voltage Rtd impulse withstand voltage Pollution degree Actuator travel for positive opening Case material Actuator material Protection Conduit entry Operating temperature Fixing Mounting Mechanical life Colour Imp Approvals Conforming to standards Safety contacts Utilisation category AC (Ue) (le) DC Max. switched current/voltage/load



CE marked for all applicable directiives, CSA, BG EN 60947-5-1, EN 1088, EN 292, EN 60204-1 1 x N/C + 1 x N/O or 2 x N/C AC 15 - DC 13 240 V 3A 250 V 0.27 A 10 A >2 x 2mm (Ui) 500 V (Uimp) 6000 V 3 Various (see diagram) (Ci, CP) Glass-reinforced plastic, (CX, CM) Die-cast alloy Stainless steel (Ci, CX) IP65, (CX, CM) IP66 (CM) 1 x M20, (CX) 3 x M20, (Ci) 1 x M16 -25°C to +70°C (Ci) M4, (CP,CX,CM) M5 Any position 1 x 106 Red and Black BG, CSA EN 60947-5-1, EN 1088, EN 292, EN 60204-1 1 x N/C positive break AC 15 500 V 250 V 100 V 1A 2A 5A 250 V 0.5A, 24 V 2A 500 V/500 VA



Thermal current Minimum current Safety contact gap Rtd insulation voltage Rtd impulse withstand voltage Auxiliary contacts Pollution degree Actuator travel for positive opening Break contact minimum force Maximum actuator travel Maximum actuation speed Maximum actuation frequency Case material Protection Conduit entry Operating temperature Fixing Mechanical life



10 A 5 V 5 mA DC >2 x 2 mm (Ui) 500 V (Uimp) 2500 V 1 x N/O 3 2.5 mm 10 N 5 mm 160 mm per sec 2 cycle per sec Acetal IP30 3 x breakout -25°C to +80°C 2 x M3 front or 2 x M4 top



Electrical life



1 x 106 Red



Colour



10 x 106



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started



contact us



Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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Specialist in machinery safety



Non contact interlock switches



Fax: +44 (0)1942 523259
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product



Ferrogard magnetically actuated safety interlock switches



The Ferrogard range of magnetically actuated safety switches offers



Ferrogard GS1, GS2 & GD2



non-contact reliability together with tolerance to misalignment and



Developed for heavy-duty applications, the GS1 uses the same type



fail-safe operation. With versions sealed to IP67 some Ferrogards are



of reed as the other Ferrogards but is housed in a stainless-steel body.



ideal for environments where hygiene is of paramount importance.



The GS2 offers the same characteristics as the GS1 but in an Ex housing



Unlike some magnetic switches, the Ferrogards have protected safety



for use in hazardous atmospheres. The FRS GD2 is also now available



contacts to ensure that they cannot fail to danger. In addition, some



with various contact arrangements for arduous environments. Some



versions have independent auxiliary signal contacts to indicate the



Ferrogards are now available with a Brad Harrison connector



machine and guard condition.



which gives quick connection for ease of installation.



Note: All Ferrogards have internal non-resettable overload protection. They should be protected by an external fuse rated as shown in the



Note: Under the requirements of the Machinery Directive all



specifications table.



machinery must undergo risk assessment to determine the necessary level (or category) of the safety-related control system or



Ferrogard 1, 2, 6, 9, 10, 20DC and 21



hazard-avoidance measures. Whilst the Ferrogard complies with



These safety switches are supplied sealed to IP67 and pre-wired. The



the requirements of EN 1088 it may not be suitable for all types



cable stuffing gland locking nut has Pg7 thread, and may be removed and



of machinery or environments. Where magnetic materials are



an adaptor fitted to allow the fitting of a conduit or other cable



present or if it is foreseeable that, through machine function or



protection. Ferrogard types 1and 6 feature a single safety contact.



use, Ferrogard operation by magnets other than the supplied



The Ferrogard 6 incorporates a unique slim design of switch and actuator



actuator is possible, then use of an alternative Guardmaster



cases. The switch can be operated by either of two faces and the



switch is recommended. Other non-contact options include Sipha or



actuator has fixing holes which gives a choice of mounting configurations.



Ferrocode (for category 3) which utilise additional coding



Ferrogard 3, 4 and 5



techniques preventing them from being overridden by simple means.



These versions offer the facility of terminal connections. The robust ABS



Alternatively additional measures may be taken to prevent the



housing is sealed to IP65 and can be drilled for cable entries wherever



Ferrogard being easily bypassed. Consideration should be given to



required. The PCB switch assembly is encapsulated in the lid to ensure



the recommended installation example given in the instructions



switching characteristics similar to Ferrogard 1, 2 and 6. The lid is



and those in EN 1088.



secured with anti-tamper screws. Top-quality terminals with clamp plates are provided within the enclosure, clearly marked to facilitate simple and safe installation.



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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features



   



Non-contact actuation Unique high-power switching device Very tolerant to misaligned guards, accepts guard wear Versions with 2 x N/C safety contacts + 1 x N/O auxiliary Versions sealed to IP67, ideal where hygiene is paramount Conforms to EN 1088, EN 292, EN 60204-1
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dimensions















 



























 



 



























































   











    











Ferrogard
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application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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ordering details



Ferrogard Type FRS 1 AC FRS 1 AC FRS 1 AC FRS 1 AC FRS 1 AC FRS 2 AC FRS 2 AC FRS 2 AC FRS 2 AC FRS 2 AC FRS 2 AC FRS 2 AC FRS 2 DC FRS 2 AC FRS 2 DC FRS 3 AC FRS 4 AC FRS 5 AC FRS 6 AC FRS 6 AC FRS 6 AC FRS 6 AC FRS 6 AC FRS 9 DC FRS 9 DC FRS 9 DC FRS 9 DC FRS 9 DC FRS 10 AC FRS 10 AC



Contacts 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C+1N/O 1N/C+1N/O 1N/C+1N/O 1N/C+1N/O 1N/C+1N/O 1N/C+1N/O 1N/C+1N/O 1N/C+1N/O 1N/C+1N/O 1N/C+1N/O 1N/C+1N/C 1N/C+1N/O 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C 1N/C



Cable entry 2m Pre-wired 4m Pre-wired 6m Pre-wired 8m Pre-wired 10m Pre-wired 2m Pre-wired 4m Pre-wired 6m Pre-wired 8m Pre-wired 10m Pre-wired 15m Pre-wired 20m Pre-wired 2m Pre-wired 4 pin plug-in connector 4 pin plug-in connector drill drill drill 2m Pre-wired 4m Pre-wired 6m Pre-wired 10m Pre-wired 4 pin plug-in connector 2m Pre-wired 4m Pre-wired 6m Pre-wired 10m Pre-wired 4 pin plug-in connector 2m Pre-wired 4m Pre-wired



Part no. 02001 02004 02022 02041 02015 02002 02014 02038 02033 02019 02043 02040 02092 02093 02094 02003 02008 02009 02023 02028 02032 02013 02095 02044 02075 02082 02089 02096 02045 02088



Type Contacts Cable FRS 20 DC 2N/C 4m Pre-wired FRS 20 AC 2N/C 4 pin plug-in connector FRS 20 DC 2N/C 4 pin plug-in connector FRS 21 AC 2N/C+1N/O 2m Pre-wired FRS 21 AC 2N/C+1N/O 4m Pre-wired FRS 21 AC 2N/C+1N/O 6m Pre-wired FRS 21 AC 2N/C+1N/O 10m Pre-wired FRS 21 DC 2N/C+1N/O 2m Pre-wired FRS 21 DC 2N/C+1N/O 4m Pre-wired FRS 21 DC 2N/C+1N/O 6m Pre-wired FRS 21 AC 2N/C+1N/O 6 pin plug-in connector FRS 21 DC 2N/C+1N/O 6 pin plug-in connector FRS 2-GD2 AC 1N/C+1N/O 3m Pre-wired FRS 20-GD2 AC 2N/C 3m Pre-wired FRS 21-GD2 AC 2N/C+1N/O 3m Pre-wired FRS 2-GD2 DC 1N/C+1N/O 3m Pre-wired FRS 20-GD2 DC 2N/C 3m Pre-wired FRS 21-GD2 DC 2N/C+1N/O 3m Pre-wired GS1 AC (brass) 1N/C 2m Pre-wired GS1 AC (stainless steel) 1N/C 2m Pre-wired GS2 Ex AC (brass) 1N/C 3m Pre-wired GS2 Ex AC (stainless.steel) 1N/C 3m Pre-wired Replacement actuator (FRS 1 to 5 & 21) Replacement actuator (FRS 6, 9 & 10) Replacement alnico actuator (GS1 & GS2) Replacement epoxy-painted actuator (GS1 & GS2) Replacement FRS-GD2 actuator 5 m cable with 6 pin moulded connector 5 m cable with 4 pin moulded connector



Part no. 02085 02097 02090 02055 02061 02060 02059 02058 02077 02083 02098 02099 02112 02113 02117 02118 02119 02123 02048 02049 02046 02047 02005 02025 02056 02057 02128 17073 17054



For Ex and details refer to the Ex and interlock switches section.



specifications Standards Approvals Contact arrangement (safety) (FRS 1, 2, 3, 4, 5, 6, GS1 & GS2) (FRS 20AC & 21AC) For AC circuits only (FRS 9) (FRS 20DC & 21DC) For DC circuits only (FRS 10) For AC circuits only Contact arrangement (auxiliary) (FRS 2, 4 & 21) (FRS 3)



Case material (Ferrogards) (GD2 Ferrogards) (GS1 & GS2) Protection (FRS 1, 2, 6, 9, 10, 20DC &21) (FRS 3, 4 & 5) (FRS-GD2s, GS1 & GS2) Operating temperature (Ferrogards) (FRS-GD2s, GS1 & GS2) Fixing (Ferrogards inc. GD2) (GS1 & GS2) Mounting Safety-contact operating distance GS2 only Mechanical life Electrical life



EN1088, EN292, EN60204-1 CSA (plastic switches), UL (GD2 switches) 1N/C special safety reed 2N/C special safety reed 250 V AC 2 A max. (fuse external 1.6 A quick blow) 1N/C special safety reed 2N/C special safety reed 24 VDC 1 A max. (fuse external 800 mA quick blow) 1N/C special safety reed 110 V AC 3 A max. (fuse external 2.5 A quick blow) 1N/O 1N/C 300 V DC, 250 V AC (RMS) 0.5 A inc. inrush. 15 VA/10 W suitable for AC/DC circuits Moulded ABS Stainless steel Stainless steel or brass IP67 IP65 IP68 -10°C to +65°C -25°C to +125°C M4 M3 Any position Make 12 mm, break 23 mm Make 15 mm, break 26 mm 10 x 10 6 1 x 10 6



Auxiliary contact operating distance (FRS 2, 4 & 21) (FRS 3) Cable (FRS 21) (FRS 1, 6, 9 and 10) (FRS 2) 16/0.2 (0.5 mm2) (FRS 20DC) (GS1) (GS2) (FRS-GD2)



Break 10 mm, make 13 mm Break 24 mm, make 21 mm 6-core flexible 24/0.2 (0.75 mm2) 2-core flexible 4-core flexible 4-core flexible PVC 2-core flexible Polyolefin 2-core 3 m - stranded 7-core. flexible thermoplastic elastomer sheathed 7/0.5 mm Safety Auxiliary 3.0 ms 0.5 ms 2.1 ms 0.3 ms 0.7 ms 0.7 ms 50 G 100 G 7-15 Gs, 10 to 200 Hz 1O mV 15 mV 0.65 pF 0.2 pF



Reed contacts Closing time Drop out time Bounce time Shock Vibration Initial contact resistance Initial capacitance, terminal /terminal Initial insulation res. terminal /terminal 1 x 10 6 ohm 1 x 10 6 ohm Minimum initial breakdown voltage 600 V AC MS 600 V AC MS Colour (Ferrogards) Red (FRS-GD2) Stainless steel (GS1 and GS2) Stainless steel or brass GS2 certification Baseefa Cert. No. Ex 81122, Ex sIIT6



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started
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product



Sipha magnetically coded safety interlock switches and control units With the increasing speed and complexity of applications a simple magnetic switch may be insufficient to meet the increased risks, therefore Sipha’s design incorporates several magnetically sensitive elements which must be triggered in a particular sequence to operate the sensor correctly. Thus anything other than the Sipha actuator will not trigger the sensor. The Sipha with its moulded-in brackets and diminutive size, is extremely versatile and simple to install. The Sipha sensor must be connected to the Sipha control unit giving a monitored circuit. For high-risk applications the control unit is used with a single sensor to give a high-integrity system. For other applications, multiple sensors



features



Non contact actuation Individual monitoring and indication of up to 6 sensors when using Sipha 6 control unit Coded sensor - highly resistant to defeat Safety and auxiliary outputs - reset and contactor monitoring Fully sealed sensors - IP67 Full self monitoring A range of industry-standard sensor sizes and fixings



(including mechanical switches) can be connected to one Sipha control unit. Sipha has facilities for connecting a manual reset button and for monitoring external devices such as contactors.



Conforms to EN 1088, EN 60204-1, 60947-5-3, EN 954 -1 category 3, VDE 0660 part 209



Four types of sensor and actuator are available, incorporating different operating distances and physical sizes. The control unit is also available in four types: Sipha 1, 2, 3 & 6. Each control unit offers options on voltages and outputs, with the Sipha 6 offering



         



individual sensor indication and monitoring for up to 6 sensors.



S11, S21, S31



S12, S22, S42



S23, S43



           



Sipha 1



Sipha 2



Sipha 3



Sipha 6



application types



Note: Lift-off guards require good alignment when using tongue actuated interlock switches. IMPORTANT: It must be possible to lift the guard without actuating the interlock. An interlock on either side may be required.
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principle of operation (sensor/actuator)



S11, S12 , S13 sensor and S10 actuator.



          



     



S31 sensor and S30 actuator.



   On presenting the actuator to the switch the coded, high-intensity magnetic field from the acutator causes the contacts to close. On removing the actuator (opening the door), the safety contacts open, isolating the machine.
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Sipha SIPHA 1 CONTROL UNIT



SIPHA 2 & 3 CONTROL UNIT 22.5 99 45.5



dimensions



73



75



82



120



35mm DIN Rail Mounting



35mm DIN Rail Mounting



4.2



SIPHA 6 CONTROL UNIT



4.2 22.5
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41



41
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82



41
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7



7



9



41
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4.5



4.5



7 7



5 4.5



19



5



4.5 19



SENSOR S21, S22 & S23



6.0 5.5



M4



ACTUATOR S20



12



M4



6.8



48 25 19



48



24



24



4.2



19 25



24



6.8



19



7



19



27



12



27



SENSOR - S11, S12, S13



ACTUATOR - S10



60 6



8 8



33.5



4.4



16



16.75 16.75



16.75



Ø 5.1 (0.2) ACTUATOR S30
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39.25 78.5



78.5 19.5



7



5



62.5 5 39.25



Ø 30



11.5



39.25



10



M18



62.5 (2.46)



SENSOR S31



39.25



8 11.5



7 16.75



16



4.4 7



19.5



7



33.5 SENSOR S42 & S43



ACTUATOR S40
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ordering details



Sipha Type Safety Contacts Switch S11 & actuator S10 1N/C+1N/O Switch S11 & actuator S10 1N/C+1N/O Switch S12 & actuator S10 1N/C+1N/O Switch S12 & actuator S10 1N/C+1N/O Switch S13 & actuator S10 1N/C+1N/O Switch S13 & actuator S10 1N/C+1N/O Switch S21 & actuator S20 1N/C+1N/O Switch S21 & actuator S20 1N/C+1N/O Switch S22 & actuator S20 2N/C+1N/O Switch S22 & actuator S20 2N/C+1N/O Switch S23 & actuator S20 1N/C+1N/O Switch S23 & actuator S20 1N/C+1N/O Switch S31 & actuator S30 1N/C+1N/O Switch S42 & actuator S40 2N/C+1N/O Switch S43 & actuator S40 1N/C+1N/O Sipha 1 control unit 24 V AC/DC Sipha 2 control unit 24 V AC/DC, 110/230 V AC selectable Sipha 3 control unit 24 V AC/DC Sipha 6 control unit 24 V AC/DC, 110/230 V AC selectable Replacement actuator type S10 Replacement actuator type S20 Replacement actuator type S30 Replacement actuator type S40



Auxiliary Contacts



1N/C 1N/C 1N/O 1N/O



1N/C 1N/C 1N/O 1N/O 1N/C 1N/O



Cable 3m Pre-wired 10m Pre-wired 3m Pre-wired 10m Pre-wired 3m Pre-wired 10m Pre-wired 3m Pre-wired 10m Pre-wired 3m Pre-wired 10m Pre-wired 3m Pre-wired 10m Pre-wired 3m Pre-wired 5m Pre-wired 5m Pre-wired



Part No. 32014 32016 32022 32032 32037 32036 32015 32017 32023 32033 32023 32033 32024 32043 32042 32013 32021 32049 32052 32019 32020 32025 32041



specifications Standards (for control unit and sensor) Approvals Power Supply (Control unit 1 & 3) (Control unit 2) Safety Inputs Max input resistance Max. safety switching distance (typical)



Minimum Approach Speed Safety relay output (Control unit 1) (Control unit 2) (Control unit 3) (Control unit 6) Max switched AC current/voltage Max switched DC current/voltage Min switched current/voltage Max output fuse Auxiliary output (Control unit 1) (Control unit 2, 3 & 6) Max. aux. switched current/voltage (Control unit 1) (Control unit 2 & 3) Aux.contacts (S12, S22, S42 only) (S13, S23, S43 only) Indication Max. drop-out time Impulse withstand voltage Operating temperature (S42 & S43 only)



EN 1088, EN 954-1 Cat 3 , EN 60204-1 EN 60947-5-3 PDF-S VDE 0660 pt.209, EN 50081, EN 50082, CE marked for all applicable directives, cULus and TÜV 24 V AC/DC (2mm (Ui) 500V (Uimp) 2500V 1 N/C 3 2mm Heavy duty die cast alloy Stainless Steel IP65 1 x M20 or 1 x Pg11 -25°C to +80°C 2 x M4 1,000,000 operations



Electrical life Weight Colour Cleaning



1,000,000 operations 500g Red May be high pressure steam cleaned



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started
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Specialist in machinery safety



Emergency stop and trip devices
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Lifeline 4
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Lifeline 3
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LRTS
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Telescopic
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Protekta
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Centaur
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Explosion proof
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Pneumatic
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Accessories
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product



Lifeline 4 rope and push button actuated emergency-stop



The Lifeline 4 rope/push button operated system can be installed along or around awkward machinery such as conveyors and provides a constant emergency stop access. The Lifeline 4 is the only device of its kind to incorporate the following features in one unit making it the most versatile rope switch on the market. 1) The positive mode mechanism ensures that the contacts are immediately latched open on actuation and can only be reset by the intentional action of turning the blue reset knob. The design also protects against nuisance tripping and the effects of thermal expansion.



features



Switches up to 75 meter span Universal mounting and operation Lid mounted emergency stop button, designed to conform to EN418 Switch lockout on cable pulled and cable slack Cable status indicator on switch lid Conforms to EN 418, EN 292, ISO 13850, EN 60947-5-1,BS 5304



2) A mushroom head emergency stop button is included on the unit to provide total E-Stop access even at the extreme ends of the span. 3) The rope status indicator makes the system easy to set up and maintain for spans up to 75 meters. 4) Three sets of contacts are provided: 2 ´ N.C. for safety circuits and 1 ´ N.O. for auxiliary. 5) Sealed to IP 66 with rugged construction using die cast alloy and stainless steel to withstand harsh conditions.



A lid-mounted mushroomhead emergency stop button is included on the unit to provide total emergency stop access even at the extreme ends of the span.



EX and Pneumatic versions of Lifeline 4 are also available; see the Explosion Proof section for more information.



The rope status indicator on the lid makes the system easy to set up and maintain for spans up to 75m.



application types
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optional accessories Complete installation kits are available and includes everything required to mount and commission the Lifeline 4. Note: Pulley wheels for gliding the rope around corners are not available from Guardmaster. LRTS Installation kit – 5m Part No. 13079 LRTS Installation kit – 10m Part No. 13080 Note: can be ordered in component form. Refer to LRTS section for more information



Eyebolt complete M8 x 1Thread Size 58mm Threaded Length 12mm Diameter Eye 95mm Overall Length Part No. 17003 Tensioner spring 19mm Diameter 210mm Overall Length 50N Force



    



Part No.1300100054
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Lifeline 4
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81 min. - 94.5 max
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dimensions
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application types
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ordering details



Lifeline 4 Type Lifeline 4 Lifeline 4 Lifeline 4 Lifeline 4 lid only (with E-stop button) Lifeline 4 (pneumatic version) Lifeline 4 (Ex version) Lifeline 4 (Ex version) LRTS installation kit - 5m LRTS installation kit - 10m LRTS installation kit - 15m LRTS installation kit - 20m LRTS installation kit - 30m LRTS installation kit - 50m LRTS installation kit - 75m Rope - 15 m Rope - 30 m Rope -100 m Eyebolt complete (M8 thread) Tensioner spring



Contacts 2N/C+1N/O 2N/C+1N/O 2N/C+1N/O



Conduit entry 3xM20 3x1/2”NPT 3xPg13.5



1N/C+1N/O 2N/C



2m Pre-wired 2m Pre-wired



Part No. 13042 13043 13044 13054 13045 13046 13069 13079 13080 13081 13082 13083 13084 13085 17026 17027 17028 17003 1300100054



Note: For Ex and pneumatic details refer to the Ex and pneumatic interlock switches section. LRTS installation kits comprise of a length of rope, tensioner, 2 rope grips and sufficient eye bolts for rope guidance.



specifications Standards Approvals Contact arrangement Utilisation category AC (Ue) (le) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Pollution degree Max. actuation frequency Case material Eye nut material Emergency stop & indicator material Protection Conduit entry Operating temperature Operation force Tensioning force to run position Tensioning force to lockout Max. rope span between switches



EN 418, ISO 13850, EN 292, EN 60947-5-1 CE marked for all applicable directive, cULus and BG 2N/C + 1N/O make before break AC 15 500V 250V 100V 1A 2A 5A 250V 0.5A, 125V 1A, 24V 2A 500 V/500 VA 10 A 5 V 5 mA >2 x 2 mm (Ui) 500 V (Uimp) 2500 V 3 1 cycle/s Heavy-duty die-cast aluminium alloy (LM24) Stainless steel Acetal IP66 3 x M20 (or Pg13.5 or 1/2” NPT) -25°C to +80°C 1 x 10 6 630 g Yellow body, red E-stop button, blue indicator lever



Weight Colour



Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started.
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available end of 2001



Lifeline 3 rope actuated emergency stop switch



The Guardmaster LIFELINE 3 is a rope operated emergency stop device designed to meet the stringent requirements of EN 418 (Safety of Machinery - Emergency Stop Equipment). The Lifeline 3 system can be installed along or around awkward machinery such as conveyors and provides a constant-access emergency-stop facility. The Lifeline 3 is the only device of its kind to incorporate the following features in one unit making it the most versatile rope switch on the market. 1) The positive-mode mechanism ensures that the contacts are immediately latched open on actuation and can only be reset by the intentional action of turning the blue reset knob. The design



features



Switches up to 30 m span Universal mounting and operation 3 or 4 sets of contacts available including: 2N/C+1N/O, 2N/C+2N/O, 3N/C+1N/O or 4N/C Switch lockout on rope pulled and rope slack Rope-status indicator on switch lid Industry standard fixing centres to DIN/EN 50041 Conforms to EN 418, EN 292, ISO 13850, EN 60947-5-1, BS 5304, EN 50041



also protects against nuisance tripping and the effects of thermal expansion. 2) The rope-status indicator makes the system easy to set up and maintain for spans up to 30 m. 3) Three or four sets of contacts are provided: 2N/C + 1N/O, 2N/C + 2N/O, 3N/C + 1N/O or 4N/C contacts. 4) Sealed to IP66 with rugged construction using die-cast alloy and stainless steel to withstand harsh conditions.



application types
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optional accessories Complete installation kits are available and includes everything required to mount and commission the Lifeline 3. Note: Pulley wheels for gliding the rope around corners are not available from Guardmaster. LRTS Installation kit – 5m Part No. 13079 LRTS Installation kit – 10m Part No. 13080 Note: Can be ordered in component form. Refer to LRTS section for more information



Eyebolt complete M8 x 1Thread Size 58mm Threaded Length 12mm Diameter Eye 95mm Overall Length Part No. 17003 Tensioner spring 19mm Diameter 210mm Overall Length 50N Force Part No.1300100054



    or



or
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Lifeline 3







dimensions







 











     











               + ! ' & %&



(



! "  !# 



  



+        ++



)* )*



! $



 %&



   



! ' & %&



     (



! "  !# 



  



)* )*



! $



 %&



   



     +++ ! ' & %&



(



! "  !# 



  



)* )*



! $



 %&



   



         + +++ ! ' & %&



(



! "  !# 



  



)* )*



! $



 %&



   



application types



98



Tel: +44 (0) 1942 255166



ordering details



Lifeline 3 Type Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 Lifeline 3 LRTS installation kit - 5m LRTS installation kit - 10m LRTS installation kit - 15m LRTS installation kit - 20m LRTS installation kit - 30m Rope - 15m Rope - 30m Rope - 100m Rope - 300m Rope - 500m Eyebolts complete (M8 thread) Tensioner spring 5 metre cable with 5 pin connector



Safety contacts 2N/C+1N/O 2N/C+1N/O 2N/C+1N/O 2N/C+2N/O 2N/C+2N/O 2N/C+2N/O 3N/C+1N/O 3N/C+1N/O 3N/C+1N/O 4N/C 4N/C 4N/C 2N/C 1N/C+1N/O



Conduit entry 1 x M20 1 x Pg 13.5 1 x 1/2" NPT 1 x M20 1 x Pg 13.5 1 x 1/2" NPT 1 x M20 1 x Pg 13.5 1 x 1/2" NPT 1 x M20 1 x Pg 13.5 1 x 1/2" NPT 5 pin connector 5 pin connector



Part No. 13100 13101 13102 13118 13119 13120 13112 13113 13114 13106 13107 13108 13124 13132 13079 13080 13081 13082 13083 17026 17027 17028 09198 17032 17003 1300100054 55616



specifications Standards Approvals Safety contact Utilisation category AC (Ue) (le) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Pollution degree Max. actuation frequency Case material Eye nut material Indicator material Protection Conduit entry Operating temperature Operation force Tensioning force to run position Tensioning force to lockout Max. rope span between switches



EN 418, ISO 13850, EN 292, EN 60947-5-1 CE marked for all applicable directive, (cULus and BG pending) 2N/C or 3N/C or 4N/C positive break AC 15 500V 250V 100V 1A 2A 5A 250V 0.5A, 125V 1A, 24V 2A 500 V/500 VA 10 A 5 V 5 mA >2 x 2 mm (Ui) 500 V (Uimp) 2500 V 3 1 cycle/s Heavy-duty die-cast aluminium alloy (LM24) Stainless steel Glass filled nylon IP66 1 x M20 (or Pg13.5 or 1/2” NPT) -25°C to +80°C 1 x 10 6 610g Yellow body, blue indicator lever



Weight Colour



Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started.
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LRTS lifeline rope tensioner system for rope actuated emergency stop switches The Guardmaster LRTS is a unique rope tensioning system which enables quicker installation of rope actuated systems. Other methods are traditionally time consuming and sometimes awkward to fit. The LRTS utilises a unique tensioning system and rope



features



Unique rope grip system Can be installed and commissioned in approx 3 minutes Ease of installation, no specialist tools required



gripping method which offers a simple, quick and effective method of installation. Features of the system include: 1) rope adjustment up to 300mm (150mm either side of tensioner) 2) quick thread and grip of rope with rope grip 3) cable tidy incorporated into the rope grips 4) simple tensioning via the setting bolt with allen key. The LRTS is ideal for use with Guardmaster Lifeline switches and



Tensioning unit can be located at any position along rope length Up to 300mm of rope adjustment Cable tidy incorporated into rope grips Range of adaptors to assist installation to most rope switches



can also accommodate other rope operated units by utilising a range of available adaptors. Due to the appeal of quick installation and universal use, the LRTS can also be used for applications other than rope actuated emergency stop systems. Note: When purchasing system without rope, it is important to use the same specification of rope as stated in this section. Other rope types may cause operational problems.



application types
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dimensions











  



  







 



    



ordering details Type LRTS installation kit - 5m LRTS installation kit - 10m LRTS installation kit - 15m LRTS installation kit - 20m LRTS installation kit - 30m LRTS installation kit - 50m LRTS installation kit - 75m Rope - 15m Rope - 30m Rope - 100m Rope - 300m Rope - 500m 1 x Tensioner c/w allen key & 2 x rope grip



Part No. 13079 13080 13081 13082 13083 13084 13085 17026 17027 17028 09198 17032 17112



specifications Material



: tensioner : rope gripper : rope gripper gears : rope : eyebolts Colour : tensioner : rope gripper : rope : eyebolts Weight : tensioner : rope gripper Operating temperature Rope diameter Max. rope adjustment Tensioner holding force Gripper holding force Protection Tensioner adjustment



Glass filled nylon Acetal, aluminium alloy, stainless steel Stainless steel Rope to BS 302:1987, wire Ø4.0 Stainless steel Yellow Yellow / natural Red Natural 140g 80g -25°C to +80°C 4 mm 300 mm 500N max. 280N max. IP 30 5m A/F Allen key
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telescopic safety trip switch



features



Telescopic trip switches are actuated by the deflection of a heavy-duty vertical antenna. This six-stage antenna can be extended or retracted to provide the best protection in the event of an emergency, yet it will not interfere with the normal operation of the machinery. They are designed



Positive mode operation Robust telescopic antenna Can be operated from any direction



primarily for use with DC injection braking systems to provide instantaneous stopping of machines. The antenna (actuator) is made from chrome plated brass and can withstand considerable forces at the extended tip without deformation. It is connected to the actuator head by a heavy-duty closed coil spring that enables 120° deflection in any direction without antenna damage. The



10° movement gives forced disconnection of the safety contacts, positive operation Replaceable actuators Conforms to EN 60947-5-1, EN 292



mechanism is adjustable for sensitivity down to 5° antenna deflection although the unit is factory set for 10° of movement. There are two housing types: a European standard type (CP) and a die cast aluminum version (CX) with three conduit entries. Both accept the same contact block and actuator. Pre-wired EX versions of Telescopic trip switches are available that use the same housings and antenna; see the Explosion Proof section for more information.



Extends up to 830mm



218mm



product



Telescopic



Contact arrangements



"d"



"d"



application types "d" = Antenna deflection unit supplied set to 10° but adjustable to 5°
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dimensions



 



 



   



      



ordering details Type Telescopic CP-15 Telescopic CX-15 Telescopic CP-15 Telescopic CX-15 Telescopic Telescopic CP-15-Ex Replacement telescopic antenna Replacement contact block CP, CX15 (1NC 1NO) CP, CX15 (2NC)



Mounting vertical vertical vertical vertical horizontal vertical



Contacts 1N/C+1N/O 1N/C+1N/O 2N/C 2N/C 1N/C 1N/C+1N/O



Conduit entry 1xM20 3xM20 1xM20 3xM20 1xM20 2m Pre-wired



Part No. 05001 05010 05013 05014 05022 05004 00815 000161000 000164000



*Note: For Ex details refer to the Ex interlock switches section.



specifications Standards Approvals Contact arrangement Utilization cat. AC (Ue) (le) DC (Ue) (le) Thermal current (lth) Typical contact resistance Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Pollution degree Case material Actuator material Protection Conduit entry Operating temperature



EN 60947-5-1, EN 292, EN 60204-1 CE marked for all applicable directives 1 N.C. & 1 N.O. AC 15, DC 13 240V 3A 250V 0.27A 10A 25m W >2 x 2mm (Ui) 500V (Uimp) 6000V 3 (CP15) Glass reinforced plastic; (CX15) Die cast alloy Chrome plated brass (CP15) IP65, (CX15) IP66 (CX15) 3 x M20, (CP15) 1 x M20 -25°C to 70°C



Fixing Mechanical life



M5 1 x 10 6 (CP15) 140g (CX15) 320g Red & Black



Weight Color



*Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started
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Protekta emergency stop switches and two hand control unit with emergency stop button



features



“Protekta emergency stop switch” Positive-mode operation with pull to reset



The Protekta is a general duty emergency stop switch. It has a positive-mode switching action and after operation it remains locked off until reset by the action of pulling the button.



Lockout versions with key reset available



An option of a key reset is available ensuring the emergency stop



“Protekta two hand control” Design prevents one hand and arm, etc. operation



can not be reset without the key. An intermediate switching device is often required with emergency stop devices to isolate power to selected or multiple motors or



Built in emergency stop button



drives. It is strongly recommended that a Guardmaster Minotaur



Two hand control conforms to EN 574



monitoring safety relay unit is used as the intermediate switching device to give conformity with EN 60204 by the provision of redundancy. The Protekta should be mounted where it is always accessible to the operator.



       



The Protekta 2H is a heavy duty two hand control module suitable for control station or pedestal mounting. It uses two



         



positive-mode double-pole push buttons and interfaces with the Guardmaster Minotaur MSR7R two hand control logic unit. It also features an integral emergency stop button. The Protekta 2H



   



  







 











 



   



conforms to the requirements of EN 574.        



or



or



















 



 



   



  







 







application types



 



   



        



 



To reset the switch pull until button clicks.Contacts closed



NOTE: Resetting switch must not restart machine
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ordering details Type Enclosure Protekta 2H two hand control unit Protekta emergency stop panel mount Protekta emergency stop panel mount Protekta emergency stop panel mount Protekta emergency stop panel mount Protekta emergency stop enclosure 2 pole Protekta emergency stop enclosure 2 pole Protekta emergency stop enclosure 3 pole Protekta emergency stop enclosure 2 pole Protekta emergency stop enclosure 2 pole Protekta emergency stop enclosure 3 pole Fixing tool for panel mount emergency stop Grey reducing ring to allow panel mounted E-stop to be fitted in a 30 mm hole Yellow reducing ring to allow panel mounted E-stop to be fitted in a 30 mm hole



Contacts refer to diagrams 1N/C+1N/O 2N/C+1N/O 1N/C+1N/O 2N/C+1N/O 2N/C 1N/C+1N/O 2N/C+1N/O 2N/C 1N/C+1N/O 2N/C+1N/O



Reset



Part No. 25100 25008 25007 25006 25005 25014 25013 25010 25012 25011 25009 25004 25003 25002



Pull reset Pull reset Key reset Key reset Pull reset Pull reset Pull reset Key reset Key reset Key reset



specifications Protekta Emergency Stop Buttons Conforming to standards Contact configurations 2-pole enclosed/panel-mounted 3-pole enclosed/panel-mounted Utilisation category AC (Ue) (Ie) DC (Ue) (le) DC (Ue) (le) Thermal current (lth) Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Pollution degree Case material Protection Conduit entry (enclosure) Operating temperature Fixings Mechanical life Electrical life



EN 60947-5-1, EN 418 2N/C or 1N/C +1N/O 2N/C + 1N/O AC 15, DC 13 230 V 6A 220 V 24 V 0.2 A 1.5 A 250V 0.27A 16 3 mm (Ui) 600 V (Uimp) 6000 V 3 ABS IP65 2 x 21 mm -20°C to +60°C 4 x M4 3 x 10 6



Protekta two hand control unit Conforming to standards Contact arrangement Utilisation category AC (Ue) (Ie) Thermal current (lth) Case material Protection Conduit entry Operating temperature Fixing Mechanical life Electrical life



EN 292, EN 574 see circuit diagrams above AC 15 250 V 2A 16 A Cast iron IP65 2 x M20 -10 C to +60 C 4 holes Ø11 >10 x 10 6 3 x 10 6 at 2 A 3.7 Kg Grey body, red E-stop button, black control buttons



Weight Colour



Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started.
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Centaur centaur foot operated switches



features



Complies with relevant European Directives and Standards



The Centaur range of heavy-duty industrial foot switches offers use in many applications. They are available in three basic types: 1) Safety-enabling type for use in the form of an enabling device (see BS EN 292-1: 1991 clause 3.23.2). These devices are useful for applications involving machine setting, teaching, maintenance, etc. (see BS EN 292-2: clause 4.1.4).



Momentary and latching pedal action versions available Large pedal cover allows industrial protective shoes to be worn Sealed to IP65 – suitable for typical industrial environments



2) General control type with pedal cover (for non-safety applications)



Various contact configurations available



3) General control type without pedal cover (for non-safety



Die-cast metal to ensure ruggedness in harsh environments



applications). The two types for general control are available with momentary or



Safety-enabling version for use in safety critical circuits



latching operation. The safety enabling type has a three-position pedal action and locks off when pressed. Resetting is by the reset knob on top of the pedal cover.



73013



General control without pedal cover



Contact arrangements or



Safety-enabling



Contact arrangements



General control with pedal cover



Contact arrangements



or



or



or



application types



 



off pedal
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Off position



Foot lifted



- Off position



Machine stationary



Run position



Foot movement



 



- Run position



 



Machine running



Emergency stop position



Foot movement



 



- Emergency stop



Machine stopped
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67



19



220



247.5



M10 Fixing Holes



155 70



General Control Type Without Cover



Fixing holes (all types) ±6.5



50



dimensions



70



19



M10 Fixing holes



219



General Control + Safety Enabling Types With Covers



ordering details Type General control General control General control General control General control General control General control General control Safety-enabling Safety-enabling



Contacts 2N/O 2N/O 1N/O + 1N/C 2N/O 2N/O 1N/O + 1N/C 1N/O + 1N/C 2N/O + 1N/C 1N/O + 1N/C 2N/O + 2N/C



Pedal action Latching Momentary Momentary Latching Momentary Latching Momentary Momentary 3 position safety 3 position safety



Part No. No No No Yes Yes Yes Yes Yes Yes Yes



Part No. 38003 38001 38009 38005 38007 38013 38011 38019 38015 38017



specifications Approvals Conforming to standards Contact configurations Safety-enabling type General control type Utilisation category 2N/0+1N/C and 2N/0+2N/C types 2N/0 types



1N/O + 1N/C or 2N/O + 2N/C 2N/O or 1N/O + 1N/C or 2N/O + 2N/C AC 15 AC 15 AC 3



Thermal current(1th) Rtd. insulation voltage Rtd. impulse withstand voltage Case material: enclosure/safety cover



Cover/treadle Protection Conduit entry Operating temperature Fixing Mechanical life



BG EN 292, EN 60947-5-1



25 A (Ui) 690 V (Uimp) 6000 V Cast aluminium



220 – 240 V 380 – 440 V 500 V 220 – 240 V 380 – 440V 500 V 4 kW 5.5 kW 7.5 kW 7.5 kW



6A 4A 3A 6A 4A 3A 220 – 240 V 380 – 440 V 500 V 660 – 690 V



Colour



Shockproof thermoplastic 1P65 2 x M20 -15 C to +60 C 3 x M4 1 x 10 6 Black treadle, yellow safety cover



Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C) i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started. 3~ 3~ 3~ 3~
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Specialist in machinery safety



Monitoring relays and control units



Fax: +44 (0)1942 523259



Why Use a Minotaur?
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Minotaur Range
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Single Channel Safety Relays
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Single/Dual Channel Safety Relays
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Dual Channel Safety Relays



120



Two Hand Control Units



124



Expansion Units



126



Control Units
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safety relays



Why Use a Minotaur? monitoring and control units Control units provide functions such as time delays, motion sensing and two hand control supervision. The functional requirements for monitoring safety relay units, such as the Guardmaster Minotaur range, will depend on their use in the system. Their basic tasks are: 1. To detect faults on safety-related electrical control circuits, e.g. faults in sensors, wiring, contactors, etc. 2. To provide an ensured switching action, e.g. to act as an intermediate relay to amplify a signal or distribute it to multiple devices. 3. To provide a manual reset facility. They achieve their function by using internal redundancy (e.g. duplication) and monitoring.



application types
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•



•



•



• • • •



• • • •



• • • • • • • •



• • •



• •



• •



• • •



• • •



•



• • •



•



45.5 45 90 22.5 45.5 22.5 45.5



• • • • • • •



• •



45.5 152 45.5 45.5 22.5 45.5 22.5 45



•



45.5 45.5 90



• •



• • • •



• • • • • • •



• • •



45.5 90 22.5 • • •



45.5 45.5 45.5



• • •



•



• • • • N/A N/A



•



• •



*



• • •



• •



• • • • • •



• * • •



•



• • • • • • • •



•



TUV



•



• •



UL



•



22.5 45.5



BG



• •



Approvals



Light Curtains 2 Hand Control Relay Expansion unit.



• •



Safety Mats



•



Housing Removable width (mm) terminals



Interlocks e-stops etc.



Manual



•



Applications



Monitored Manual



Automatic



single channel monitoring safety relays MSR5T 1 3 1 • • MSR8T 1 3 2 • • single or dual channel monitoring safety relays MSR6R/T 2 3 1 • • MSR17T 2 2 2 • • MSR18T 2 5 2 • • MSR21L 2 2 2 1 • MSR22LM 2 2 2 1 • MSR23M 2 2 2 1 • • MSR25R/T 2 3 1 • • dual channel monitoring safety relays MSR9T 1 1 2 1 • • MSR10R/D 2 8 1 1 1 • • MSR11R 2 3 1 • • MSR12T 2 3 1 • • MSR14T 2 2 1 • MSR15D 2 2 1 1 1 • • MSR16R/T 2 3 • • MSR20D 2 2 2 • 2 hand control units MSR7R 1 1 3 1 • • MSR7C 1 1 3 1 • • MSR18T 2 5 2 • • expansion units MSR8T 1 3 2 • • MSR19E 2 8 2 • • MSR26E 2 5 • • control units (CU1 - electronic timer, CU2 & CU3 - stopped motion detection) CU1 N/A N/A 2 1 • • CU2 N/A N/A 2 1 • • CU3 N/A N/A 2 1 • •



Reset



230V AC



Supply Voltages N/C delay auxiliary



24V AC



N/C N/O Solid N/O inputs inputs state safety



N/O N/C delay auxiliary safety



110V AC



cross reference chart



Type



Outputs



24V DC



Safety Inputs



• • •



• • • •



• •



• • •



* • • • • • • • •



*



• • •



• • •



•



• •



* •



• • •



* * *



*



Key • = included N/A = not applicable * = approval pending
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reason for using minotaur



Minotaur



Single channel monitoring safety relays These Guardmaster Minotaurs are monitoring safety relay units with single channel input for use with interlock switches and emergency stop buttons. They are intended to be used in circuits which require an intermediate stage for signal amplification or distribution between the switch and the contactor(s). Note: Where a risk assessment shows that monitoring of the input switching device is required, the use of a double input unit such as the Guardmaster Minotaur MSR6R/T is recommended.



Single/Dual channel monitoring safety relays These Guardmaster Minotaurs are monitoring safety relay units with single or dual channel input. They are designed for connecting safety switching devices (e.g. interlock switches and emergency stop buttons) to a safety related control circuit. When used in a suitably configured circuit they can provide checking and monitoring for the full circuit, from the input signal through to the final switching device (e.g. motor contactor). Any safety-critical faults or power failure will cause them to initiate a lock out to a safe state.



Expansion Units The Guardmaster Minotaur expansion units connect to other minotaurs to increase the number of outputs available. The expansion units are fully self monitored as the rest of the range and offer alternative methods of output expansion.



application types
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Dual channel monitoring safety relays These Guardmaster Minotaurs are monitoring safety relay units with dual channel input. They are designed for connecting safety switching devices (e.g. interlock switches and emergency stop buttons) to a safety related control circuit. When used in a suitably configured circuit they can provide checking and monitoring for the full circuit, from the input signal through to the final switching device (e.g. motor contactor). Any safety-critical faults or power failure will cause them to initiate a lock out to a safe state.



Two hand control units The Guardmaster Minotaur MSR7R, MSR7C and MSR18T are logic units for monitoring and interfacing two hand control devices with a safety-related circuit.



Timers and stop motion detectors The Guardmaster CU products are fail safe timing and stop motion detection units. They have been developed to integrate with Guardmaster locking switches for use on machines which have fixed or variable run-down times.
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Minotaur single channel monitoring safety relays optional power supply unit Guardmaster Minotaur monitoring safety relay units with single channel input are for use with interlock switches and emergency stop buttons. They are used in circuits which require an intermediate stage for signal amplification or distribution between the switch and the contactor(s). In these cases ordinary relays alone are not permitted because they can fail and leave the circuit in a dangerous condition. The units have three uncommitted safety output circuits, each capable of switching up to 4 A 250 V AC. They can also provide contactor monitoring and an auxiliary output for indication purposes. With self monitoring, power failures or safety-critical internal faults will result in a lock out to a safe state. The Minotaur MSR8T can also be used as an extension unit to



features



For use with interlocks and emergency stop switches Ensures correct switching of up to three contactors with monitoring Switches up to 4 A 250 V AC Fail-safe internal monitoring Can be used as an intermediate relay with ensured safety functions Conforms to EN 60204, EN 292, EN 954-1



other Minotaurs, allowing expansion of the outputs. Note: Where a risk assessment shows that monitoring of the input switching device is required the use of a double input unit such







as the Guardmaster Minotaur MSR6R/T is recommended.



 



monitors itself for any internal fault



The safety function is ensured by the Minotaur



 can be used as an extension unit to give more outputs.



    MSR6R/T monitors for any application types



   



 



 



MSR5T



single fault that may cause a danger.



   



Provides contactor monitoring if two or more contactors are used.



 monitors itself for any internal fault.



   



Provides contactor monitoring if two or more contactors are used.
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dimensions











     



ordering details Type MSR5T MSR8T MSR8T Power supply unit



Supply 24 V AC/DC 24 V AC/DC 110/230 V AC



Relay outputs 3N/O+1N/C 3N/O+2N/C 3N/O+2N/C



Part no. 23020 23030 23031 32003



specifications Minotaur MSR5T and MSR8T Approvals Conforming to standards Power supply Power consumption X1-X2 contactor monitoring loop Safety inputs Relay outputs Utilisation category Min. switched current/voltage Max. output fuse Indication Max. drop out time Impulse withstand voltage Operating temperature Pollution degree Humidity Degree of enclosure protection Terminal isolation Weight Material and colour Installation group Fixing



CE marked for all applicable directives, UL, BG (BG = MSR5T only) (MSR8T pending TUV) EN 60204, EN 292, EN 954-1 MSR5T 24 V AC/DC MSR8T 24 V AC/DC or 110/230 V AC < 4 VA Normally closed contactor loop MSR8T only 1N/C MSR5T 3N/O + 1N/C TUV approved MSR8T 3N/O + 2N/C TUV approved AC 15: 4 A / 250 V AC DC 13: 3 A / 24 V DC 10 mA/10 V 5 A quick acting MSR5T LED 1 Green = Output MSR8T LED 1 Red = Power on MSR8T LED 2 Green = Output 90 ms 2500 V -10°C to +55°C 3 90% RH at +50°C IP40, DIN 0470 IP20, DIN 0470 MSR5T 210 g MSR8T 510 g Red polycarbonate C in accordance with VDE 0110 35 mm DIN rail



Torque settings - terminal screws Power supply unit Power supply Power consumption Internal fuse Indication Operating temperature Contamination level Humidity Degree of enclosure protection Terminal isolation Weight Material & colour Installation group Fixing Miscellaneous



1.0 Nm (0.79 lbs/in) 110/230 V AC selectable by terminals 106 15.1kN 14Nm 25% to 95% DIN 57106/VDE 0106 T.100 0.85kg Tested to 100,000 operations SA, S, S+, UL, D, Fl RKS and RPS types >10 5 Constant to DIN IEC 68 Part 2-3 Variable to DIN IEC 68 Part 2-30 Encased -25°C to +40°C 690V 6kV 60/40/25% = 1, 3/1, 6/2xlu RKS 10 RKS 12 RKS 13 RKS 14 RKS 11 RKS 16 20A 16A



32A 30A



63A 60A



100A 100A



690V 600V 750V



690V 600V 750V



690V 1000V 600V 600V 750V 1000V



Rtd. operational current (Ie) AC-21A IEC/EN/VDE AC-1 SEV Rtd. operational power at 50 to 60 Hz AC-23A IEC/EN/VDE 3 phase 220-240V 3 pole 380-440V 500-690V AC-3A IEC/EN/VDE 3 phase 220-240V 3 pole 380-440V 500-690V DOL-rating UL/CSA 3 phase 140V 3 pole 240V 480V 600V Rated breaking capacity AC-23/AC-3 220-240 V Motor Switch 380-440 V 500-690 V Maximum fuse size (Gl) Rated fuse short circuit current Terminal cross section Single/multiple wire minimum mm2 maximum mm2 Fine strand wire minimum mm2 with sleeve maximum mm2 American wire gauge (AWG)



20A 20A



32A 32A



63A 63A



100A 100A



4kW 7.5kW 15kW 22kW 7.5kW 15kW 30kW 37kW 7.5kW 15kW 30kW 37kW 4kW 7.5kW 15kW 22kW 5.5kW 11kW 22kW 37kW 5.5kW 11kW 22kW 30kW 1.5HP 3H 3HP 10HP 7.5HP 20HP 10HP 20HP



5HP 15HP 30HP 40HP



7.5HP 30HP 50HP 50HP



250A 330A 250A 330A 150A 220A 25A 35A 15kA 15kA



500A 500A 270A 63/50A 15/20kA



600A 600A 300A 100A 25kA



1 10



1 10



4 16



2.5 3.5



0.75 6



0.75 6



2.5 10



1.5 2.5



8



8



6



2
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Solenoid Key Release Unit (sru) box and panel mounted The solenoid release unit is used for electrical isolation of a machines power to enable safe access. It only allows the trapped key to be removed once a signal is given to its internal locking mechanism, after power has been turned off ensuring a safe condition. The key is rotated



features



Key trapped until release signal is applied Direct drive operation—positively opens contacts Integral solenoid monitoring



90° and removed which changes the state of the units contacts. The key can then be used in the next sequence of the operation.



IP 65 enclosure or panel mounted versions Replaceable code barrel assembly Lid mounted ‘key free’ indication 316L stainless steel construction 24V DC, 110V AC/DC or 230V AC solenoid options Weatherproof stainless steel dust cap as standard Conforms to EN 292, EN 1088, EN 60947-5-1, GS ET 19 UL and CSA approval on switches Single or multiple key units available



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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100 90



90



160



150



Key Is Free When Illuminated



70



dimensions



70



Dotted Line Shows Optional IP 65 Enclosure Version
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ordering details Type Solenoid Voltage Contacts Panel mounted 24V DC 2 N/O & 2 N/C Panel mounted 24V DC 4 N/O Panel mounted 24V DC 4 N/O Panel mounted 110V AC 2 N/O & 2 N/C Panel mounted 110V AC 4 N/O Panel mounted 110V AC 4 N/O Panel mounted 230V AC 2 N/O & 2 N/C Panel mounted 230V AC 4 N/O Panel mounted 230V AC 4 N/O Panel mounted 110V DC 2 N/O & 2 N/C Panel mounted 110V DC 4 N/O Panel mounted 110V DC 3 N/O & 3 N/C ABS enclosure for 20A units (order enclosure type + panel mounted version required) ABS enclosure for 32A units (order enclosure type + panel mounted version required) Stainless steel enclosure for all units (order enclosure type + panel mounted version required) Key Standard Key Large



Current 20A 20A 32A 20A 20A 32A 20A 20A 32A 20A 20A 20A



Part No. SRUE11 SRUE10 SRUE12 SRUE22 SRUE20 SRUE23 SRUE33 SRUE30 SRUE34 SRUE44 SRUE40 SRUE45 IPB10 IPB22 IPB46 KEYE10 KEYE11



Codes ‘A’ to ‘Z’ available excluding the letter ‘Q’. For IP 65 rated enclosure specify enclosure part number + required unit from table. To specify coding, add code of your choice to the units part no. ie SRU10[A] is a 4N/O, 20 amp box mounted unit with a code ‘A’ Key. Key supplied trapped in unit but invoiced separately. For multiple key units contact us for information Key codes: (.....) = Primary Key/Key free. [.....] = Secondary Key/Key trapped.



specifications



Standards Isolators standards Approvals Isolator contact options, Isolator on



Solenoid monitor switch Solenoid options Mechanical operations Code barrel Max. shear force to key Max. torque to key Climatic resistance Ambient temperature Isolator specifications Operational voltage Ue Uninterrupted current Iu/Ith/Ithe Short - circuit rating - max fuse



EN 292, EN 1088, EN 60947-5-1, GS ET 19. IEC 60947, IEC60204, UL 508, CSA 22.2, No 14 CE marked for all applicable directives and BG 2 N/C Safety (20A) + 2 N/O (20A) 4 N/C Safety (20A) 3 N/C Safety (20A) + 3N/O (20A) 4 N/C Safety (32A) 1N/C Safety (10A) 24Vdc (6.5W), 110Vac and 230Vac (9 VA) >100,000 Tested to 100,000 operations 15.1kN 14Nm Damp heat, constant, to DIN IEC 60068-2-3 Damp heat, cyclic, to DIN IEC 60068-2-30 -10deg C to + 40deg C 20A 32A 690 690V 25A 32A 25A 32A



Operational current Ie AC-21A AC-22A 220-500V 660-690V UL/CSA general use 600Vac Operational power at 50-60Hz, 3 phase AC-23A 220-240V 380-690V AC-3 220-240V 380-690V UL/CSA 110-120Vac 208-240Vac 440-600Vac



25A 25A 20A



32A 32A 32A



25A



30A



4kW 7.5kW 3kW 5.5kW 1.5HP 3HP 5HP



5.5kW 11kW 4kW 7.5kW 2HP 5HP 10HP
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Electronic Timed-Delay Unit



features



box and panel mounted



The electronic timed-delay is a failsafe timer and/or motion sensing solenoid locking key unit. Certain operations require an elapsed time before entry to, or removal of materials. These delayed times should be adhered to for safety or correct operating procedures. The Electronic



Direct drive operation - positively opens contacts Intergral monitored solenoid lock - failsafe & monitored Single key out or two keys out



timed delay unit provides an ideal solution by trapping the key within the unit for a preset time after a stop signal has been made. When this time has elapsed the previously trapped key can be withdrawn and used in the next sequence of operation.



“Rundown” & “key free” L.E.D. or NEON indication IP 65 enclosure or panel mounted versions Replaceable code barrel assembly Integral 4 pole isolation switch 24Vdc, 110Vac or 230Vac solenoid options Failsafe timer or stop motion detection Weatherproof stainless steel dust cap as standard Conforms to EN 292, EN 1088, EN 60947-5-1 & GSET-19



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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ordering details



Type Delay Type Solenoid Voltage Single Key Out Unit, Panel Mounted Electronic Timer 24V DC Single Key Out Unit, Panel Mounted Electronic Timer 24V DC Single Key Out Unit, Panel Mounted Electronic Timer 110V AC Single Key Out Unit, Panel Mounted Electronic Timer 110V AC Single Key Out Unit, Panel Mounted Electronic Timer 230V AC Single Key Out Unit, Panel Mounted Electronic Timer 230V AC Dual Key Out Unit, Panel Mounted Electronic Timer 24V DC Dual Key Out Unit, Panel Mounted Electronic Timer 24V DC Dual Key Out Unit, Panel Mounted Electronic Timer 110V AC Dual Key Out Unit, Panel Mounted Electronic Timer 110V AC Dual Key Out Unit, Panel Mounted Electronic Timer 230V AC Dual Key Out Unit, Panel Mounted Electronic Timer 230V AC Single Key Out Unit, Panel Mounted Stop Motion 24V DC Single Key Out Unit, Panel Mounted Stop Motion 24V DC Single Key Out Unit, Panel Mounted Stop Motion 110V AC Single Key Out Unit, Panel Mounted Stop Motion 110V AC Single Key Out Unit, Panel Mounted Stop Motion 230V AC Single Key Out Unit, Panel Mounted Stop Motion 230V AC Dual Key Out Unit, Panel Mounted Stop Motion 24V DC Dual Key Out Unit, Panel Mounted Stop Motion 24V DC Dual Key Out Unit, Panel Mounted Stop Motion 110V AC Dual Key Out Unit, Panel Mounted Stop Motion 110V AC Dual Key Out Unit, Panel Mounted Stop Motion 230V AC Dual Key Out Unit, Panel Mounted Stop Motion 230V AC ABS enclosure for 20A units (order enclosure type + panel mount version required) ABS enclosure for 40A units (order enclosure type + panel mount version required) Stainless steel enclosure for all units (order enclosure type + panel mount version required) Key Standard Key Large Optional zero speed inductive sensors (SMS & DMS)



Contact Set 1 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp) 3 N/O (40 amp) 2 N/O (20 amp)



Contact Set 2 1 N/O (20 amp) 1 N/C (20 amp) 1 N/O (20 amp) 1 N/C (20 amp) 1 N/O (20 amp) 1 N/C (20 amp) 1 N/O (20 amp) 1 N/C (20 amp) 1 N/O (20 amp) 1 N/C (20 amp) I N/O (20 amp) 1 N/C (20 amp) 1N/O+1N/C (20 amp) 2N/C (20 amp) 1N/O+1N/C (20 amp) 2N/C (20 amp) 1N/O+1N/C (20 amp) 2N/C (20 amp) 1N/O+1N/C (20 amp) 2N/C (20 amp) 1N/O+1N/C (20 amp) 2N/C (20 amp) 1N/O+1N/C (20 amp) 2N/C (20 amp)



Part No. STUE10 STUE11 STUE20 STUE22 STUE30 STUE33 DTUE10 DTUE11 DTUE20 DTUE22 DTUE30 DTUE33 SMSE 10 SMSE 11 SMSE 20 SMSE 22 SMSE 30 SMSE 33 DMSE 10 DMSE 11 DMSE 20 DMSE 22 DMSE 30 DMSE 33 IPB 20 IPB 23 IPB 46 KEYE10 KEYE11 600033



Codes ‘A’ to ‘Z’ available excluding the letter ‘Q’. For IP 65 rated enclosure specify enclosure part number + unit required from table. To specify coding, add the code of your choice to the units part number. ie. STU10[A] is a 3N/O 40 amp, 1N/O 20 amp panel mounted, single key unit with a code ‘A’ key. Key supplied trapped in unit but invoiced separately. Key codes: (.....) = Primary Key/Key free. [.....] = Secondary Key/Key trapped. For multiple key units and key exchange units contact us for information. For 40A units or alternative contact configurations contact us for information.



specifications Standards: Isolators standards Approvals Isolator contact options, Isolator on (STUE & DTUE) (SMSE & DMSE) Solenoid monitor switch Solenoid options Mechanical operations Code barrel



EN 292, EN 1088, EN 60947-5-1, GS ET 19. IEC 60947, IEC60204, UL 508, CSA 22.2, No 14 CE marked for all applicable directives and BG



Max. shear force to key Max. torque to key Climatic resistance



3 N/C Safety (40A) + 1 N/O (20A) 2 N/C Safety (20A) + 1N/O Aux (20A) 3N/C Safety (40A), !N/C + 1N/O (20A) 2N/C Safety (20A) + 2N/O (20A) 1N/C Safety (10A) 24Vdc (6.5W), 110Vac and 230Vac (9 VA) >100,000 Tested to 100,000 operations



Ambient temperature Timer range



15.1kN 14Nm Damp heat, constant, to DIN IEC 60068-2-3 Damp heat, cyclic, to DIN IEC 60068-2-30 -10deg C to + 40deg C 1 second to 41 mins (user adjust)



Note: For isolator specification refer to rotary key switches.



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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Valve Lock, 3 Port Spool pvl



features



The 3 port spool valve is used for pneumatic isolation of machinery to enable safe access. It only allows the trapped key to be removed once pneumatic power has been turned off ensuring a safe condition. The previously trapped key can then be withdrawn and used in the next



Direct drive operation Pneumatic isolation of moving machinery or processes Up to 10 BAR (120 psi)



sequence of operation.



Replaceable code barrel assembly Multiple key units available Virtually maintenance free Weatherproof stainless steel dust cap as standard Conforms to EN 292 and EN 1088



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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dimensions 
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ordering details Type 3 Port spool valve Enclosure only Key Standard Key Large



Part No. PVLE10 IPB24 KEYE10 KEYE11



Codes ‘A’ to ‘Z’ available excluding the letter ‘Q’. For IP 65 rated enclosure specify part no: IPB24 (+ required unit from table). To specify coding, add the code of your choice to the units part number. ie. PVLE10[A] is a panel mounted unit with a code ‘A’ key. Key supplied trapped in unit but invoiced separately. Key codes: (.....) = Primary Key/Key free. [.....] = Secondary Key/Key trapped.



specifications Standards Approvals Flow Ambient temperature



Relevant clauses EN 292, EN 1088 CE marked for all applicable directives and BG Up to 10 BAR (120psi) -10°C to +50°C



Mechanical operations



>106 15.1kN 14Nm 25% to 95% 316L Stainless steel 0.60kg Tested to 100,000 operations



Maximum shear force to key Maximum torque to key Relative operating humidity Material Weight Code barrels



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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Valve Lock miniature valve lock - MVL



The Prosafe MVL (miniature valve lock) is a key interlocked valve. It can be supplied in either locked closed when key is removed or locked open when key is removed. The key can then be used in the next sequence of events or retained so that status of the valve can not be changed.



features



Range of valve sizes available Constructed from 316L stainless steel - excluding valve Direct drive push/pull operation



The interlocking section of the MVL is manufactured from 316L Stainless Steel and the valve material from plated brass. All MVL’s are 90° operated valves. Shown here is the MVL12, a 1/2” BSP size unit. Other sizes are available.



Replaceable code barrel assembly Fitted with tamper resistant screws Weatherproof stainless steel dust cap as standard Conforms to EN 292, EN 1088



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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dimensions
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59



30 136



39



The MVL12 & MVL15 are shown.



ordering details Type Miniature valve lock Miniature valve lock Miniature valve lock Miniature valve lock Miniature valve lock Miniature valve lock Miniature valve lock Miniature valve lock Key standard Key large



Valve size 1/4” BSP 3/8” BSP 1/2” BSP 1” BSP 1/4” BSP 3/8” BSP 1/2” BSP 1” BSP



Valve status with key free key free / valve locked closed key free / valve locked closed key free / valve locked closed key free / valve locked closed key free / valve locked open key free / valve locked open key free / valve locked open key free / valve locked open



Part No. MVLE10 MVLE11 MVLE12 MVLE19 MVLE13 MVLE14 MVLE15 MVLE18 KEYE10 KEYE11



Codes "A" to "Z" available excluding the letter "Q". To specify coding, add the code of your choice to the units part number. ie. MVLE10 (A) is a Miniature valve lock, locked closed when key free with "A" coded key. Keys are invoiced separately.



specifications Standards Approvals Ambient temperature



Relevant clauses EN 292, EN 1088 CE marked for all applicable directives and BG -40°C to +200°C



Mechanical operations



>105 15.1kN 14Nm 25% to 95% 316L Stainless steel (excluding valve) Dependant on type of valve Tested to 100,000 operations



Maximum shear force to key Maximum torque to key Relative operating humidity Material Weight Code barrels



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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Switchgear Adaptor sga



features



The switchgear adaptor is used to interlock preparatory switchgear applications or other host equipment such as spool valves. Power is isolated and locked off when the key is rotated and removed. The key can then be used in the next sequence of operation. Note: Code barrel assembly can not be replaced on Switchgear Adapter units.



65° clockwise or counter clockwise rotation, 45°, 90° and 180° options available 3/8in square or 9/16inØ shaft versions Interchangeable with other switchgear levers and locks Virtually maintenance free Optional stainless steel dust cap available



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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dimensions
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ordering details Shaft Type Switchgear adaptor, 45° mounting type 3/8sq in x 7/8in long 3/8sq in x 7/8in long 3/8sq in x 7/8in long 3/8sq in x 7/8in long 3/8sq in x 7/8in long 3/8sq in x 7/8in long 3/8sq in x 7/8in long 3/8sq in x 7/8in long Key Standard Key Large Optional dust cap



Operation



Part No.



65°CW 65°CCW 90°CW 90°CCW +/-90° 45°CW 45°CCW +/-90°



SGAU10 SGAU11 SGAU12 SGAU13 SGAU14 SGAU17 SGAU18 SGAU25 KEYE10 KEYE11 SFC11



Codes ‘A’ to ‘Z’ available excluding the letter ‘Q’. To specify coding, add the code of your choice to the units part number. ie. SGAU10(A) is a 65° clockwise rotation unit with a code ‘A’ key. Key to be ordered separately. Key codes: (.....) = Primary Key/Key free.



specifications Standards Approvals Ambient temperature Mechanical operations Maximum shear force to key Maximum torque to key Relative operating humidity Weight Material Mounting Code barrels Shaft dimensions



Relevant clauses EN 292 and EN 1088 CE marked for all applicable directives and BG -10°C to +50°C >10 6 15.1kN 14Nm 25% to 95% 0.30kg 316L Stainless steel 2 x M4 Tested to 100,000 operations 3/8sq in x 7/8in long



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259



157



product



Key Exchange Units kexe and ipb



features



The key exchange unit is used in an interlocking sequence to link together other devices in the Prosafe range and caters to more complex operating sequences. The operating principle is such that no secondary keys can be removed



A range of off-the-shelf units in various combinations Replaceable code barrel assembly 316 Stainless steel construction



from the unit until all primary keys have been inserted, rotated and trapped. The primary keys remain trapped until all secondary keys have been re-inserted, rotated and trapped.



Primary key(s) in release secondary keys simultaneously on units up to 6 way Weatherproof stainless steel dust cap as standard Conforms to EN 292, EN 1088 and GS ET 19



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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dimensions



       







ordering details Key Exchange Units Number of Keys 2 way 3 way 4 way 5 way 6 way 4 way 5 way 6 way 6 way 7 way 8 way 9 way 10 way 11 way 12 way 13 way 14 way 15 way 16 way 17 way 18 way 19 way 20 way 21 way 22 way 23 way 24 way Key Exchange Cabinets 11 way (max) 15 way (max) 25 way (max) 40 way (max) Key Standard Key Large



L 300mm 400mm 600mm 800mm



Keys in and out 1 key in 1 key out 1 key in 2 keys out 1 key in 3 keys out 1 key in 4 keys out 1 key in 5 keys out 2 key in 2 keys out 2 key in 3 keys out 2 key in 4 keys out 3 key in 3 keys out Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering Please specify at time of ordering W 200mm 400mm 600mm 800mm



D 150mm 210mm 210mm 210mm



Stainless St. Part No. N/A IPB 40 IPB 44 IPB 45



Part No. KEXE10 KEXE11 KEXE12 KEXE13 KEXE14 KEXE15 KEXE16 KEXE17 KEXE18 KEXE19 KEXE20 KEXE22 KEXE23 KEXE24 KEXE25 KEXE26 KEXE27 KEXE28 KEXE29 KEXE30 KEXE33 KEXE34 KEXE35 KEXE36 KEXE37 KEXE38 KEXE39 Mild St. Part No. IPB30 IPB33 IPB34 IPB35 KEYE10 KEYE11



Codes ‘A’ to ‘Z’ available excluding letter ‘Q’. To specify coding, add the code of your choice to the units part number. ie. KEXE16(A,B) [C,C,C] is a 5 way key exchange unit with primary ‘A’ & ‘B’ keys out and 3 secondary ‘C’ keys trapped in unit. For larger combinations key exchange cabinets can be supplied. Key codes: (.....) = Primary Key/Key free. [.....] = Secondary Key/Key trapped.



specifications Standards Approvals Ambient temperature



Relevant clauses EN 292, EN 1088 and GS ET19 CE marked for all applicable directives and BG -40°C to +200°C



Mechanical operations



>105 15.1kN



Maximum shear force to key



Maximum torque to key Relative operating humidity Material Code barrels



14Nm 25% to 95% 316L Stainless steel (except Mild St. cabinets) Tested to 100,000 operations



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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Bolt Interlocks single and dual key versions



Bolt interlocks are manufactured in 316L stainless steel to provide a rugged, industrial grade method of locking off isolators or grounding units and interlocking guard doors. One advantage of the bolt interlocks is that there is no need to run



features



316 Stainless steel construction Single or dual key units Various extensions of bolt



power to the guard door. Power is disconnected by a trapped key on a control panel or by a Prosafe RKS type unit, and the key is then hand-carried to the gate by the operator. The single key bolt interlock is used to lock on or off host electrical equipment such as large isolators or grounding units and as an interlock on sliding gates or hatches where part body access only is required.If two keys are needed for partial body access, select the dual bolt interlock



Direct drive push/pull operation Replaceable code barrel assembly Weatherproof stainless steel dust cap as standard Conforms to EN 292, EN 1088, GS ET 19 154



(DBL) with both keys trapped. Dual key bolt interlock is similar to the single key version but has a secondary key to allow ‘2 key in’ or ‘key exchange’ conditions. The key exchange version may be used where whole body access is required, as the secondary key can be used as a personnel key.



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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ordering details Type Single Key Single Key Single Key Single Key Dual Key Dual Key Dual Key Dual Key Dual Key Dual Key Dual Key Dual Key Key Standard Key Large



Key Condition



Both Keys Trapped to retract bolt Both Keys Trapped to retract bolt Both Keys Trapped to retract bolt Both Keys Trapped to retract bolt Primary key trapped, secondary key free to retract bolt Primary key trapped, secondary key free to retract bolt Primary key trapped, secondary key free to retract bolt Primary key trapped, secondary key free to retract bolt



Bolt Retracted 0mm 3mm 6mm 12mm 0mm 3mm 6mm 13mm 0mm 3mm 6mm 13mm



Bolt Extended 14mm 17mm 20mm 27mm 14mm 17mm 20mm 27mm 14mm 17mm 20mm 27mm



Part No. SBLE10 SBLE11 SBLE12 SBLE13 DBLE10 DBLE11 DBLE12 DBLE13 DBLE14 DBLE15 DBLE16 DBLE17 KEYE10 KEYE11



Codes ‘A’ to ‘Z’ available excluding the letter ‘Q’.To specify coding, add the code of your choice to the units part number. ie. DBLE14(A) [B] is a dual key bolt interlock with primary ‘A’ key out and secondary ‘B’ key trapped in unit. Optional bolt position indication is also available. Key codes: (.....) = Primary Key/Key free. [.....] = Secondary Key/Key trapped.



specifications Standards Approvals Ambient temperature



Relevant clauses EN 292, EN1088 and GS ET19 CE marked for all applicable directives and BG -40°C to +200°C



Mechanical operations



>106 15.1kN 14Nm 25% to 95%



Maximum shear force to key Maximum torque to key Relative operating humidity Weight SBLE DBLE Material Mounting holes



Code barrels Bolt



0.48kg 0.96kg 316L Stainless Steel 2 (4) x M5 c’bored from top face. 2 (4) x M5 from underside with M5 nuts. 2 x M5 from front face with M5 nuts. Tested to 100,000 operations 15mm



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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Access Interlocks single and dual key versions



Access interlocks are manufactured in 316L stainless steel to provide rugged, industrial grade method of interlocking guard doors. They are actuated by either a lever or a rod which is connected to a chain. One advantage of the access interlocks is that there is no need to run



features



316 Stainless steel construction Single and dual key units Lever arm or fixed chain versions



power wires to the gate. Power is disconnected by a trapped key on a control panel or by a Prosafe RKS type unit and the key is then handcarried to the gate by the operator. Single key access/chain interlock is used to interlock hatches, guards and doors where full body access is not required. Dual key access/chain interlock is similar to the single key version but has a secondary key to allow ‘2 key in’ or ‘key exchange’ conditions. The key



Direct drive push/pull operation Replaceable code barrel assembly Stainless steel dust cap as standard Conforms to EN 292, EN 1088, GS ET 19



exchange version may be used where whole body access is required, as the secondary key can be used as a personnel key. Actuator locking arm is tolerant to misalignment ± 10mm. The lever arm retracts fully into the block protecting it from damage when the guard is open. The chain option is designed to lock badly fitting guards doors or gates or to connect to moveable equipment & parts.



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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ordering details Type Single Key - Lever Single Key - Chain Dual Key - Lever Dual Key - Lever Dual Key - Chain Dual Key - Chain Replacement catch assembly Replacement chain assembly Key Standard Key Large



Key Condition



Part No. SALE10 SCLE10 DALE10 DALE11 DCLE10 DCLE11 CAD10 CHA10 KEYE10 KEYE11



Primary key trapped, secondary key free to release catch/chain Both Keys trapped to release catch/chain Primary key trapped, secondary key free to release catch/chain Both Keys trapped to release catch/chain



Codes ‘A’ to ‘Z’ available excluding the letter ‘Q’. To specify coding, add the code of your choice to the units part number. ie. DALE10(A) [B] is a dual key access interlock with primary ‘A’ key out and secondary ‘B’ key trapped in unit. The [B] key is supplied trapped in the unit. Both keys are invoiced separately. Key codes: (.....) = Primary Key/Key free. [.....] = Secondary Key/Key trapped.



specifications Standards Approvals



EN 292, EN 1088, GS-ET19 CE marked for all applicable directives and BG



Mechanical operation



>106 15.1kN 14Nm -40°C to +200°C 25% to 95%



Max. shear force to key Max. torque to key Operating temperature Humidity Case Material Trapped key components Mounting holes Weight SAL and SCL DAL and DCL Code barrels Chain length



316L stainless steel 4 (6) x M5 c’bored from the top face. 4 (6) x M5 from underside with MS nuts. 0.60kg 1.18kg Tested to 100,000 operations 305cm



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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Slamlock single or dual key versions



The Prosafe Slamlock combines the features of trapped keys with tongue actuated interlocks. When the actuator is inserted into the interlock (guard closed), the trapped key can be rotated and removed. With the key free, the actuator can not be removed thus locking closed the guard



features



316L stainless steel construction Selection of actuator types available Single or dual key versions available



door. The trapped key must be re-inserted and rotated 90° to unlock



Direct drive push/pull operation



the guard. Slamlocks are manufactured in 316L stainless steel to provide a rugged, industrial grade method of interlocking guard doors. One advantage of the slamlock is that there is no need to run power wires to the gate. Power is disconnected by a trapped key on a control panel or by a Prosafe RKS type unit and the key is then hand-carried to



Replaceable code barrel assembly Fitted with tamper resistant screws Weatherproof stainless steel dust cap as standard Conforms to EN 292, EN 1088, GS ET 19



the gate by the operator. The single key Slamlock (SSL) is used to interlock hatches, guards and doors where full body access is not required. Dual key Slamlock (DSL) is similar to the single key version but has a secondary key to allow ‘2 key in’ or ‘key exchange’ conditions. The key exchange version may be used where whole body access is required, as the secondary key can be used as a personnel key.



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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ordering details Type Single key Single key Single key Single key Dual key Dual key Dual key Dual key Dual key Dual key Dual key Dual key Replacement actuator Replacement actuator Replacement actuator Replacement actuator Key standard Key large



Actuator standard flexible flat flat with 305mm chain standard flexible flat flat with 305mm chain standard flexible flat flat with 305mm chain standard flexible flat flat with 305mm chain



Key condition Key trapped to release actuator Key trapped to release actuator Key trapped to release actuator Key trapped to release actuator Primary key trapped, secondary key free to release actuator Primary key trapped, secondary key free to release actuator Primary key trapped, secondary key free to release actuator Primary key trapped, secondary key free to release actuator Both Keys trapped to release actuator Both Keys trapped to release actuator Both Keys trapped to release actuator Both Keys trapped to release actuator



Part No. SSLE 10 SSLE 11 SSLE 12 SSLE 13 DSLE 10 DSLE 11 DSLE 12 DSLE 13 DSLE 14 DSLE 15 DSLE 16 DSLE 17 CAD 20 CAD 22 CAD 23 CAD 24 KEYE10 KEYE11



Codes ‘A’ to ‘Z’ available excluding the letter ‘Q’. To specify coding, add the code of your choice to the part number. ie. DSLE10(A) [B] is a dual key Slamlock with primary ‘A’ key out and secondary ‘B’ key trapped in unit. The [B] key is supplied trapped in the unit. Both keys are invoiced separately. Key codes: (.....) = Primary Key/Key free. [.....] = Secondary Key/Key trapped.



specifications Standards Approvals Maximum operating temperature Mechanical operations Max. shear force to key Max. torque to key Relative operating humidity Weight (single key version) (dual key version) Code barrels



Relevant clauses of EN 292 & EN 1088, GS-ET19 CE marked for all applicable directives and BG -40 C to +200 C In excess of 105 operations under normal working conditions. 15.1 kN 14 Nm 25% to 95% 760gm 1332gm Tested to 100,000 operations



Ambient working temperature Material Assembly fixings Mounting holes (switch) (actuator) Max. holding force



-10°C to +50°C 316L Stainless Steel Anti-tamper screws 2 (4) x M5 c'bored from the top face 2 (4) x M5 from underside with M5 nuts 2 x M5 2000N



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259
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Slamlock with electrical isolation single or dual key versions The Prosafe Slamlock with electrical isolation combines the features of trapped key interlocks with tongue actuated interlocks whilst also retaining sets of electrical safety and auxiliary contacts. When the actuator is inserted into the Slamlock (guard closed), the safety contacts are closed, auxiliary contact is open and the previously trapped key can be rotated and removed. With the key free, the actuator can not be removed thus locking closed the guard door. The trapped key must be re-inserted and rotated 90° to unlock the guard. Slamlocks with electrical isolation offer the features of electrical safety interlock switches with the benefits of a trapped key / enforced sequence systems. They allow a combination of both approaches for



features



Electrical safety contacts combined with trapped key / enforced sequence feature Most of unit constructed from 316L stainless steel Selection of actuator types available Single or dual key versions available Direct drive push/pull operation Replaceable code barrel assembly Weatherproof stainless steel dust cap as standard



safeguarding machinery and processes to be used. The single key Slamlock (SSSE) is used to interlock hatches, guards and doors where full body access is not required.



Conforms to EN 292, EN 1088, EN 60947-5-1, EN 60204-1, GS ET 19



Dual key Slamlock (DSSE) is similar to the single key version but has a secondary key to allow ‘2 key in’ or ‘key exchange’ conditions. The key exchange version may be used where whole body access is required, as the secondary key can be used as a personnel key.



the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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optional accessories











 











Slamlock standard actuator Part No: CAD20



 



 







Slamlock flat actuator Part No: CAD23
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Slamlock flexible actuator Part No: CAD22  
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 Replacement keys Part No: KEYE10



       



Replacement code barrel assembly Part No: SCBE14
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the prosafe advantage



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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ordering details



Slamlock Type BBM = Break before make contacts Single key Single key Single key Single key Single key Single key Single key Single key Dual key Dual key Dual key Dual key Dual key Dual key Dual key Dual key Replacement actuator Replacement actuator Replacement actuator Replacement actuator Key standard Key large



Actuator type



Key condition



Conduit entry Contacts



Part No.



standard flexible flat flat with 305mm chain standard flexible flat flat with 305mm chain standard flexible flat flat with 305mm chain standard flexible flat flat with 305mm chain standard flexible flat flat with 305mm chain



key free / actuator trapped key free / actuator trapped key free / actuator trapped key free / actuator trapped key free / actuator free key free / actuator free key free / actuator free key free / actuator free primary key trapped, secondary key free, actuator free primary key trapped, secondary key free, actuator free primary key trapped, secondary key free, actuator free primary key trapped, secondary key free, actuator free 2 keys free / actuator free 2 keys free / actuator free 2 keys free / actuator free 2 keys free / actuator free



3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20 3 x M20



SSSE10 SSSE11 SSSE12 SSSE13 SSSE20 SSSE22 SSSE23 SSSE24 DSSE10 DSSE11 DSSE12 DSSE13 DSSE20 DSSE22 DSSE23 DSSE24 CAD20 CAD22 CAD23 CAD24 KEYE10 KEYE11



2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM) 2N/C + 1N/O (BBM)



Codes ‘A’ to ‘Z’ available excluding the letter ‘Q’. To specify coding, add the code of your choice to the units part number. ie. DSSE10 (A) [B] is a dual key Slamlock with electrical isolation with primary ‘A’ key out and secondary ‘B’ key trapped in unit. Both keys are invoiced separately. Key codes: (.....) = Primary Key/Key free. [.....] = Secondary Key/Key trapped.



specifications Standards Approvals Safety contact Utilisation category AC (Ue) (le) DC Max. switched current/voltage/load Thermal current (lth) Minimum current Safety contact gap Rtd. insulation voltage Rtd. impulse withstand voltage Auxiliary contacts Pollution degree Actuator travel for positive opening Minimum operating radius Break contact min. force Max. actuation speed Max. actuation frequency Case material Actuator material Protection Conduit entry Operating temperature



EN 292, EN 1088, GS - ET 19 BG, 2N/C positive break AC 15 500V 250V 100V 1A 2A 5A 250V 0.5A, 24V 2A 500 V/500 VA 10 A 5 V 5 mA DC >2 x 2 mm (Ui) 500 V (Uimp) 2500 V 1N/O 3 5 mm 175 mm (60 mm with flexible actuator) 12N 1m/s 2 cycle/s UL approved glass-filled polyester & 316L St Steel Stainless steel IP67 3 x M20 or 3 x Pg 11 -20°C to +80°C



Fixing



(SSSE) (DSSE)



4 x M5 6 x M5 Any position



Mounting Mechanical life



1 x 105



Electrical life Weight



(SSSE) (DSSE) Code barrels Colour Cleaning Max. holding force Max. releaseable load Max. shear force for keys Max. torque to key



Dependent on load 1160g 1700g Tested to 100,000 operations Red/Stainless May be steam cleaned 2000N 100N 15.1KN 14Nm



Note: The safety contacts of the Guardmaster switches are described as normally closed (N/C), i.e. with the guard closed, actuator in place (where relevant) and the machine able to be started.
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stainless steel weatherproof dust cap Type St. st. flip cap St. st. flip cap (for SGAU’s only)



Part No. SFC 10 SFC11



Please specify code required when ordering. Refer to coding table for guidance.



50



Standard key



Keys



17



64



89



50



17



prosafe accessories



Dust Caps



Optional large handle key



stainless steel keys with dust seals Type Standard key Large key



Part No. KEYE10 KEYE11



Please specify code required when ordering. Refer to coding table for guidance.



Keys Barrels replacement coded key barrel assembly Type Resistor , screwdriver and key



Part No. 0000009018



application types



Replaceable code barrels. Stainless steel construction. CNC precision cut keys
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Specialist in machinery safety



Pressure Sensitive System
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MatGuard
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Safedge
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product



MatGuard pressure sensitive safety mats



MatGuard consists of a number of interconnecting pressure sensitive safety mats and a monitoring control unit which provide a system for area detection. The mat has been designed from the "ground up" to meet the arduous conditions found on the factory floor, and uses tried and trusted components and techniques throughout. The mats are available in a wide range of standard sizes to meet most requirements. Special sizes and shapes can be supplied.Each mat has two conductive treated plates that are held apart by non conductive compressible separators. Each 4 wire mat, operating on only 24V DC is pre-wired, and connected in series with any other mats forming a complete floor level guarding system for the hazardous areas. The circuit



features



EC Type certification Third party certification to EN 1760-1, EN 954-1 category 3 & EN 60204-1 Overall sensitivity including uniting strip MGCSM control units monitors the status of each mat individually Completely failsafe system with cross monitored control unit Rugged construction will take the weight of a 3 ton (3000kg) forklift truck



through the mat is monitored by the MatGuard Control Unit, which, when the area is clear provides a signal to the machine control circuit. When a mat is stepped on, the conductive plates touch and the resistance in the circuit falls to zero. This is monitored by the Control Unit, which shuts the machine down. The unique moulding process



Vinyl construction resistant to most oils Sealed to IP67 5 year warranty on mats



ensures the long life and reliability of the mat. Being completely sealed (IP67), water, liquids and coolants present no problem. In addition the tough vinyl will resist bleaches, acids, salts and all but the most aggressive of industrial chemicals. A range of control units is available including the MGCSM1 which monitors the status of each mat or area of mats individually. This enables quick fault detection/repair and identification of actuated area.



application types
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european standards



MatGuard



European standards The MatGuard system has been designed to conform with the latest



NOTE: The MatGuard system features an “active” mat and a dual



European Standard EN 1760-1 “Safety of machinery - Pressure sensitive



channel monitoring fail-safe control unit. This means that any single



devices; mats and floors”



electrical fault in the mat, wiring or control unit will be detected and



This standard contains requirements for all aspects of design.



the control unit will go to a safe (OFF) condition.



Some of the most important points are as follows:(From 4.2.2) Where an effective sensing area is built up from more than



(From informative annex B.1.1)



one sensor (mat) it shall have no dead zone.



The top (mat) surface should be of a material which will withstand the



The standard gives details of the size, force and positioning of test pieces



operating duty.....



for testing the mat sensitivity.



The top surface should not present a risk through becoming slippery due



(From 4.5.1) A single sensor (mat) shall still perform its function after



to wear or the effects of liquids....



one million actuations by a mass of 75kg. (From 4.7) When the actuating force is applied the output signal



(From informative annex B.1.7)



switching device(s) shall change from an ON state to an OFF state. It



In some situations, heavy loads (such as fork lift trucks) can be applied to



shall remain in the OFF state for at least as long as the actuating force is



the sensor (mat)..... If this is required the user should identify the need to



applied.



the mat manufacturer.



(From 4.7.1) Device with reset –



NOTE: The standard MatGuard mat can be successfully used with



b)After the actuating force has been removed, the output of the output



fork lift trucks, as illustrated.



signal switching device(s) shall only change to the ON state after the application of a reset signal.



The MatGuard System should be installed in accordance with the



(From 4.7.2) Device without reset –



requirements of pr EN 999 - ‘The positioning of protective equipment



For a pressure sensitive mat without reset the output of the output signal



in respect of approach speeds of parts of the human body’.



switching device(s) shall change to an ON state at power ON and after the actuating force has been removed. (From 4.15) The pressure sensitive mats shall meet the requirements of the category for which they are specified.....



application types
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EN 999 - safety distance calculations



MatGuard



EN 999 - Safety distance calculations The minimum distance calculated is the minimum horizontal distance



CALCULATION EXAMPLE



from the outer edge of the sensor mat detection zone to the nearest



In this example the MatGuard is being used with a machine whose worst



part of the hazard.



case response time has been measured as 0.485 seconds.



The EN 999 formula for floor mounted safety mats is S = (1600 x T) + 1200mm



Using the formulae above,



S = the minimum safety distance in millimetres The factor of 1600 is based on the standard assumption of



T = t1 + t2



1600mm/s as the approach speed.



= 35mS + 485mS



T = the overall stopping time in seconds



= 520mS = 0.520S



The added 1200mm takes into account stride length and arm reach S = (1600 x 0.520) + 1200mm The overall stopping time T is made up of two parts: T = t1 + t2



= 832 + 1200mm = 2032mm



t1 = the maximum time between actuation of the sensing function and the output signal switching devices being in the OFF state.



Sensor mats will be required from 2032mm right up to the edge of the



For the MatGuard, t1 = 35mS



machine baseplate.



t2 = the response time of the machine i.e. the time required to stop the machine or remove the risks after receiving the output from the MatGuard. The response time of the machine used in the calculation needs to be the worst case time. Some machines have inconsistent response times which are dependent upon mode of operation, nature of the workpiece and point in the operating cycle at which stopping is initiated. An allowance should be made for wear in brakes etc, if this can affect the response time. An allowance for further delays in the machine control system may be required in some circumstances.
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Standard mat sizes Wire location * ) mat sizes



Wire location



Additional custom mat sizes can be supplied. Please contact your supplier for more information Standard mat sizes Model No. A MGM 1010 500mm MGM 1030 500mm MGM 1510 750mm MGM 1515 750mm MGM 1530 750mm



Standard mat sizes Model No. A MGM 2010 1000mm MGM 2015 1000mm MGM 2020 1000mm MGM 2025 1000mm MGM 2030 1000mm



B 500mm 1500mm 500mm 750mm 1500mm



B 500mm 750mm 1000mm 1250mm 1500mm



measuring for installation



Measuring for installation (0121 2((0.  23145 0. 67 )08(01 )2



           9!9 9.9 : '-9  ;  (      



!" #  $% %&'"  (     )* +&,&



  



     



                              



." #  ,& &/'"      



   



-" #  $% %&'"  (     )* +&,&



   



application types



176



Tel: +44 (0) 1942 255166



Accessories           



accessories



#$%  !!



              "  #$%  !



  



             !!



             !!



#$%  !



             !



#$%  !



#$%  !



             !



#$%  !



   







#$%  !!



#$%  !!



contact us Telephone: +44 (0)1942 255166 Fax: +44 (0)1942 523259 Email: [email protected] Website: www.guardmaster.co.uk



Fax: +44 (0)1942 523259



177



The MatGuard Control Unit monitor all of the mats which are connected together to form the safeguarded zone which may be a total of 100 square metres and made from any number of mats. It interfaces with the control circuit of the machine and includes two safety relays to ensure control redundancy. • Detects - Presence on the mat - Short circuit - Open circuit • Cross monitored output with redundancy • Auto/Manual reset



Three types of standard control units are available offering the same functionality but supplied in different housings for varying applications.



MatGuard



A fourth type is available (MGCSM1), which includes all the standard features but also includes individual mat monitoring of up to 8 mats or 8 areas of interconnected mats. This unit is ideal for specific detection of



control units



areas activated/at fault, which aids in reduced downtime. Should a fault occur then the unit would indicate whether the control unit or an individual mat is at fault. This enables quick fault detection and repair.



control unit dimensions
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control units



• Selectable input voltage
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chemical resistance



Chemical resistance of sensor mat vinyl covering Substance Water Ethyl alcohol Sodium chloride Bleach Hydrochloric acid Sulphuric acid Nitric acid Aceticacid Petrol (gasoline) Trichlorethylene Benzene Acetone



Resistance of mat covering Excellent Excellent Excellent Excellent Fair to excellent Fair to excellent Fair to excellent Fair Fair Fair to poor Poor Poor



In general the covering has excellent resistance to acids, alkalis and salts. Hot acids and alkalis, as well as concentrated and organic acids, have a deleterious effect on prolonged exposure. The covering has fair resistance to aliphatic solvents, fair to poor resistance to aromatic and chlorinated solvents and poor resistance to ketones and most esters. Note: Combinations of chemicals can have unpredictable effects. Testing is recommended in such cases. Small pieces of the vinyl material are available if testing is required.



specifications Control unit Standards Approvals Response time (mat pressed to safety output contacts open) Protection



Rtd impulse withstand voltage Contamination level Min switched current/voltage Power supply - user select



Power consumption Relay outputs MGCS_ units only



Utilisation category (AC) Outputs: remote reset/indicator Inputs Safety inputs MGCSM1 only Indicator LEDs



Internal controls Internal supply fuses



EN 1760-1, EN 60204-1, EN 954-1: CATEGORY 3, UL 508 TUV, cULus 35mS IP 65 (MGCP1) NEMA 12 (MGCS1, MGCSM1, MGCSM4) IP 40 (Enclosure - MGCD1) IP 20 (Terminals - MGCD1) (Uimp) 2500 V III 10mA/10V 110/230V AC (50-60Hz) and 24V AC/DC +10% -15% (110V setting also allows use at 100v ±10%) 
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1 - Main 

Increment, decrement, command, individual, and quadrature inputs accepted. ...... Invalid. Valid. Valid. KP-7. Invalid. Invalid. Invalid. Valid. *Factory-set to OFF.
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NÂ° Participant organisation name ANAEE main contact Main role 1 

[email protected]. Norway rep. 4. Centre National de la. Recherche Scientifique. Jacques Roy: [email protected]. Leading the Strategic.
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Main 

TamoSoft: Network Tools & Security Software // Download // Main Downloads. Your Cart ... Operating Systems. Download ... Manuals in PDF format and help.
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Untitled - Main 

via the Ethernet and control the .... Minimum System Requirements for eserver / eRemote .... 7) The content of this catalogue may be revised without prior notice.
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Main Features 

q Features an LCD screen for graphic display of the equalization setups stored in â€œMEMORY.â€� The screen has a handy backlit for use on stage and in dark ...
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E - Main 

Feb 2, 2013 - tool is a C++ application that allows a user to view information such as ...... This will save the data in an Excel spreadsheet as a .csv file to be ...
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howd - Main 

in circuit te rm inals o f th e. AC moto r drive w ith hazardous vo ltages. â˜‘. T h e perfo rm ..... netic comp atibility, and using a ...... ic ation. Note: RA1 has. N.O . & N.C while R. A. 2 & R. A. 3 ha ve only N.O. RB1. Multi- ...... 555. 1350. 
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Main title 

hearing impairment have poorer perception of sounds at high frequencies ... Even when audibility can be achieved, it is often difficult for people ... As a result,.
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Main sequence 

changeably, they are not identical (for a discussion, see Sweller et al., 1998). ..... hypotheses, and based on them, we can say that PV is a promising measure for ... SEJ2007-63850/PSIC (J.J. CaÃ±as) from the Spanish Government. Prof.
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E3F1 - Main 

Reliable operation in all industrial environments. Ordering Information ... Standard. 2 m. 4-wire. XS2F-M12PVC4S2M-EU. 5 m. XS2F-M12PVC4S5M-EU. 2 m.










 


[image: alt]





MAIN HEADLINE 

Cover Credit: Planners taking a tour of the Cote Ford site in Mattapan before meeting with residents and stakeholders at the workshop. Photo by Ryan.
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Untitled - Main 

Integrated controller able to control temperature and analog input. Basic Type PLC. DVP-EC3. Applicable for sequence control and simple RS-485/MODBUS.
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Main Menu 

The Textbook Table of Contents is your starting point for accessing pages within the ... The Textbook Website is the McGraw-Hill Higher Education website ...
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de main de maitre tome 1 la novice dbid 2okf 
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Chapitre 1 Planification de main-d'Å“uvre Fiche technique ... - csmota 

rÃ©sumÃ© l'analyse de l'offre (ressources disponibles) et de la demande (futurs besoins de main-d'Å“uvre). RÃ©sultat(s) escomptÃ©(s) : DÃ©terminer un Ã©chÃ©ancier en ...
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Safety Laser Scanner - Main 

Appearance. Description. Model. Remarks ... Appearance. Description. Model. Remarks .... Series User's Manual. Note: This wiring example is for category 3.
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IC Main Canopy Manual 

By using this parachute assembly, or allowing it to be used by others, the user waives any ... may enable the user of this parachute to reach speeds beyond those for which the ..... clean non contaminated water will remove most contaminants.
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Liasse fiscale MAIN SECURITE 

VJ. VK. TOTAUX. Ã‰TAT DES DETTES. Montant brut. 1. A 1 an au plus. 2. A plus d'1 an et 5 ans au plus. 3. A plus de 5 ans. 4. Ã‰tat et autres collectivitÃ©s.
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ITA Singles Main Draw 

22 oct. 2015 - Page 1 of 7. Hosted by [School] * [Dates]. Hosted by The University of New Mexico October 21-25 .... Stefan Cooper-WSU ... John Pearce-BYU.
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main draw singles - USTA.com 

14 août 2010 - LOPEZ, Feliciano. ESP. USA. FISH, Mardy. 36. 5. LLODRA, Michael. FRA. GER. BERRER, Michael. 37. 6. BENNETEAU, Julien. FRA. ESP.
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2018 Main Catalog.indb 

de la saison. Les fruits orange mesurent de. 4-5 cm/1,5-3 po. OIGNON - Ridgeline: 107 jours. Cet oignon d'entreposage prÃ©sente un excellent potentiel ... de 15-20 g/0,5-0,7 oz. ...... Bien que des horticulteurs sÃ¨ment certains choux hÃ¢tifs et mi-s
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main operations manual 

INTRODUCTION. IMPORTANT ... Please read this manual carefully to get the most enjoyment out of this advanced simulation! Keep the .... Load the iFLY 737NG and select your desired airport and gate/ramp location. 4. ...... Cargo fire test*. 27.
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Main Menu - CT GTTP 

MATERIAL MODELS MANUAL. A-1. APPENDIX A. SYMBOLS c. : Cohesion. Cu , Su. : Undrained shear-strength. De. : Elastic material matrix representing ...
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LED Î¦60 - Main 

The downloadable complimentary programming software can be used to easily control which colors are displayed and how they are to behave. 16. LA. 6. LED.
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