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Foreword 

IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards institutes (IS0 member bodies). The work of developing Inter- 
national Standards is carried out through IS0 technical committees. Every member 
body interested in a subject for which a technical committee has been set up has the 
right to be represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 

the member bodies for approval before their acceptance as International Standards by 

the IS0 Council. 

International Standard IS0 8859/l was developed by Technical Committee 
ISO/TC 20, Aircraft and space vehicles, and was circulated to the member bodies in 

September 1980. 

It has been approved by the member bodies of the following countries : 

Austria Germany, F. R. 
Belgium Italy 
Brazil Japan 
Canada Netherlands 
Czechoslovakia Romania 

South Africa, Rep. of 
Spain 
Sweden 
United Kingdom 
USA 

The member body of the following country expressed disapproval of the document on 

technical grounds : 

France 

0 International Organization for Standardization, 1982 0 

Printed in Switzerland 
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INTERNATIONAL STANDARD IS0 5959/l-1992 (E) 

Aircraft - Proximity switches - 
Part 1 : General requirements 

0 introduction 

This International Standard has been prepared to provide 

requirements for class 1 proximity switches, for use in 
unprotected positions on aircraft, and for class 2 proximity 

switches, intended for use in less arduous environments. 

This Part of IS0 6859 deals with general requirements for all 
proximity switches Requirements for magnetic proximity 
switches, for inductive proximity switches, and for Hall effect 
proximity switches, will form the subjects of Parts 2, 3 and 4 
of this International Standard respectively. Further Parts may 
be added in due course, covering other basic methods of 
operation. 

1 Scope and field of application 

This Part of IS0 6859 specifies general requirements for prox- 
imity switches for aircraft, suitable for use in nominal 28 V d.c. 
systems, or 115/200 V, 400 Hz a.c. systems, having the 
characteristics specified in IS0 1540. 

Two classes of switch are specified 

- class 1 switches for use in unprotected positions on 
aircraft, 

- class 2 : switches intended for less arduous 
environments. 

Specific requirements for proximity switches using a particular 
method of operation will be given in the relevant Part of this 
International Standard (see the introduction) and shall be read 
in conjunction with this Part. 

NOTE - This Part of IS0 6859 has been prepared primarily for class 1 
switches. The applicability of the requirements for class 1 and different 
requirements for class 2 switches are summarized in annex C 

2 References 

ISO/ R 224, Standard form of declaration of performance of air- 
craft electrical equipment. 

IS0 1467, General purpose push-pull single-pole circuit- 
breakers for aircraft - Performance requirements 

IS0 1540, Aerospace - Characteristics of aircraft electrical 
systems. 

IS0 2653, Environmental tests for aircraft equipment - 
Part 2.3 . Ice formation. 

IS0 2669, Environmental tests for aircraft equipment - 
Part 3.2 . Steady state acceleration. 

IS0 2678, Environmental tests for aircraft equipment - 

Part 4.3 Insulation resistance and high voltage tests for eiec- 
trical equipment. 

IS0 2689, Environmental tests for aircraft equipment - 
Part 5. 1 : Explosion proo fness. 1) 

IS0 2859, Sampling procedures and tables for inspection by 
attributes. 

IS0 7137, Aircraft - Environmental conditions and test pro- 
cedures for airborne equipment. 

3 Definitions 

For the purpose of this International Standard, the following 

definitions apply. 

3.1 proximity switch system : A switch system which pro- 
vides one or more circuit switching functions when the target is 
brought within the declared operating region of the sensor The 
system may include a separate relay or electronic module in ad- 
dition to the target and sensor. 

1) At present at the stage of draft. 
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3.1.1 magnetic proximity switch : A switch system in 
which the operation is performed by the magnetic effect be- 
tween target and sensor. 

3.1.2 inductive proximity switch : A switch system in 
which the operation is performed by the inductive effect be- 
tween target and sensor. 

3.1.3 Hall effect proximity switch : A switch system in 
which the operation is performed by Hall effect between target 
and sensor. 

3.2 target : A specific material which is moved into proximi- 
ty with the sensor in order to operate the switch. 

3.3 sensor : A device designed to detect the proximity of a 
target 

3.4 electronic module : An arrangement of solid-state elec- 
tronic components which operates as a switch when actuated 
by an electrical signal from the sensor. 

3.5 overtravel : The distance between the operating posi- 
tion and the total travel position. 

3.6 operating position : The position, relative to the sen- 
sor, to which the target has to be advanced in the intended 

direction of operation to cause subsequent operation of the 
switch. This may be reached by a head-on or a side-on 
approach of the target. 

3.7 release position : The position of the target relative to 
the sensor to which the target has to be withdrawn to de- 
operate the switch. 

3.8 differential travel : The distance between the operating 
position and the release position. 

3.9 operating time : The time interval between establish- 
ment of the required input signal and the operation of the last 
output circuit. 

3.10 simultaneity : The time interval between the first and 
last similar output circuit operation of the switch. 

3.11 ice shear force : The force required to disrupt ice for- 
mation on either target and/or sensor that would prevent cor- 
rect operation. 

3.12 response : The interval between a target entering or 
leaving the operating region and the completion of the elec- 
trical switching functions. 

3.13 normal temperature, pressure and humidity : 

temperature : 15 to 35 OC 

pressure : 86 to 106 kPa (860 to 1 060 mbar) 

humidity : 45 to 75 % 

3.14 vane operation : A form of engagement of target and 
sensor in which one enters as a vane in a channel of the other. 

3.15 magnetic shunt : An alternative magnetic circuit pro- 
vided to reduce the effective field of the sensing element. 

3.16 circuit malfunction : The opening or closing of an 
output circuit which is not demanded by the sensing 
mechanism 

3.17 head-on approach : The approach of target to sensor 
such that the movement is perpendicular to the plane of the 
sensing face. 

3.18 side-on approach : The approach of the target sensor 
such that the movement is parallel to the plane of the sensing 
face. 

3.16 full engagement : The position where the target is 

located at the minimum designed clearance from the sensor 

3.20 quality assurance : The maintenance of type test 
standard by periodic special testing during production. 

4 Proximity switch systems 

4.1 Description and design parameters 

4.1.1 Two classes of proximity switch systems are specified : 

a) class 1, intended for unprotected positions in aircraft; 
these shall comply with the general requirements specified 
in this Part of IS0 6859 and also with the requirements 
appropriate to their method of operation (see clause 1); 

b) class 2, suitable for less arduous environments; the 
applicability of the requirements for class 1 switches and 
differing requirements, are summarized in annex C. 

4.1.2 All switch systems shall operate by a target moving into 
the influence-field of a sensor to initiate a switching function. 
Particular methods of sensing and switching shall comply with 
the relevant Part(s) of this International Standard. 

4.1.3 The sealing of the switch shall comply with the relevant 
Part(s) of this International Standard. 

4.1.4 Overtravel of the target after the switching action has 
occurred shall be provided; the actual value will be stated in the 
relevant Part(s) of this International Standard. 

4.1.5 All exposed metal parts shall be insulated from all cur- 
rent carrying parts, and should be connected to earth via the 
mounting. 

4.1.6 Connections shall be as specified in 6.3.1 for the sensor 
and in 7.3 for a separate module or relay. 
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4.1.7 Each lead or terminal shall be identified by a number in 
accordance with the diagram on the switch system and/or 
appropriate drawings. 

4.4 Environmental conditions 

NOTE - Electronic modules for installation in protected zones remote 
from the sensor may comply with the less stringent environmental con- 
ditions defined for class 2 (see 4 1 1 and annex C) 

4.1.8 The switch system shall be suitable for mounting in any 
attitude. The recommended tolerances on installational posi- 
tion shall take into account any long term drift of operating 

characteristics 

4.4.1 Temperature, pressure and humidity 

The switch system shall comply with the requirements 
specified in 10 16 

4.1.9 The switch system shall be designed to meet the en- 
vironmental conditions specified in 4.4 and shall operate 
satisfactorily with the power supplies defined in IS0 1540. 4.4.2 Tropical exposure 

The switch system shall comply with the requirements 
specified in 10.16 4.1.10 Target and sensor shall be provided with means for en- 

suring accurately reproducible alignment as defined in the rele- 
vant installation drawing. 

4.4.3 Resistance to mould growth 

4.1.11 The switch system shall be designed to operate with 
target speeds up to 250 mm/s. The response time shall be kept 
to a minimum and shall be declared by the manufacturer. 

The switch system shall comply with the requirements 
specified in 10.18. 

4.4.4 Vibration For target speeds in excess of 250 mm/s, see 10 12. 

Unless specified in the relevant Part(s) of this International 

Standard, the switch system shall comply with the 

requirements specified in 10.14. 

4.1.12 In addition to the declarations required by ISO/R 224, 

the manufacturer shall declare the following : 

a) the limits of target position, along each intended direc- 
tion of operation, with respect to : 4.4.5 Acceleration 

The switch system shall comply with the requirements 
specified in 10.15 for the following acceleration grades : 

I) overtravel, 

2) differential travel, 
a) equipment security grade 3; 

b) structural integrity category A 
3) operating position; 

b) maximum overload current (see 10.11); 
4.4.6 Ice formation 

c) any limitation with respect to adjacent materials or 
switch system interference. Unless otherwise stated, the switch system shall be capable of 

undergoing and passing the ice-formation tests specified 
in 10.8. 

4.2 Marking 

In addition to the output connection diagram and flying lead 
identification, the following shall be clearly and indelibly 

marked on each part : 

4.4.7 Fluid contamination 

The switch system shall comply with the requirements 
specified in 10.19. 

a) the number of this International Standard and the 
classification, 

4.4.8 Salt mist 

The switch system shall comply with the requirements 
specified in 10.20. b) the manufacturer’s name or identification; 

c) the manufacturer’s type number; 
4.5 Sealing 

d) the manufacturer’s date code. 
The switch system shall comply with the requirements 
specified in 10 23. 

4.3 Electrical and mechanical rating and life 
4.6 Explosion proofness 

The electrical and mechanical ratings of the switch system shall 
be in accordance with the relevant Part(s) of this International 
Standard. 

The switch system shall comply with the requirements 
specified in 10.21. 
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4.7 Magnetic influence 

The switch system shall comply with the requirements 
specified in 10.22. Its operation shall not be adversely affected 
by such interference. Because of mutual interference, it may 
not be possible to place targets or sensors close together. The 
supplier shall state any limitations in this respect and shall 
declare the same in any limitations of use. 

4.8 Electromagnetic interference 

The switch systems shall not radiate, nor conduct, nor be 
susceptible to radio interference, and shall comply with the 
requirements specified in 10.25. The performance of the switch 
system shall not be adversely affected by inadvertent pickups 
from leads which are running in close proximity to the switch 

leads. 

4.9 Supply voltage variation 

The switch system shall comply with the requirements 

specified in 10.24. 

4.10 Dimensions and mounting methods 

The dimensions and mounting methods shall be as specified in 

the relevant Part(s) of this international Standard. 

4.11 Overall response time 

The response time for operation and de-operation shall not 
exceed 20 ms, unless otherwise specified in the relevant Part(s) 
of this International Standard. 

4.14.2 The switch system should include short circuit protec- 
tion to operate whether the circuit is made at the time of occur- 
rence or whether the switch is closed on to the overload. The 
method of overload function shall be as stated in the relevant 
Part(s) of this International Standard. Alternatively, the switch 
system shall comply with the requirements for the short circuit 
test specified in 10.9. 

4.15 Magnetic debris 

The switch system performance shall not be adversely affected 
by small particles of metal filings adhering to the target or sen- 
sor due to operating or residual magnetism or due to a thin film 
of grease on these parts. It shall comply with the requirements 
specified in 10.26. 

4.16 Non-magnetic materials 

The switch system performance, when in its operational mode, 
shall not be adversely affected by adjacent non-magnetic 
materials, such as aircraft, aluminium alloys and titanium, or 
any debris from such materials. It shall comply with the 

requirements specified in 10.26. 

4.17 Cable length 

The switch system performance shall not be adversely affected 
by up to 80 m of up to size 20 cable between the sensor and 
any associated electronic module. 

4.18 Interchangeability 

There shall be no externally accessible adjustment on any part 
of the switch system in respect to its electrical performance. 
Like units or assemblies shall be fully interchangeable, dimen- 
sionally, electrically, and functionally, without recourse to fur- 
ther adjustment. 

4.12 Switching arrangements 

4.19 Reliability 
4.12.1 A minimum of two complementary outputs should be 
provided. Methods of series and parallel operation shall be 
stated by the manufacturer. Isolation of the outputs with 
respect to the input supplies shall also be stated. 

4.12.2 Outputs shall be suitable for control of the loads 
specified in the relevant Part(s) of this International Standard. 

4.12.3 Voltage drops shall comply with the requirements 
specified in 10.6. 

4.13 Positive line switching 

The switch system should be commutable between a position 
in the positive line (load or earth) or in the negative line (switch 
to earth). If this is impracticable, then positive line switching is 
preferred. 

The following requirements shall be satisfied in connection with 
life operation and mean time between failures. 

4.19.1 Life operation 

The switch system shall achieve not less than IO6 operations at 
the maximum rated resistive load. 

4.19.2 Mean time between failure 

The mean time between failures (MTBF) shall not be less than 
10 5 operations at maximum rated resistive load for a declared 
duty cycle. 

5 Target 

5.1 General 

5.1.1 Form 
4.14 Circuit protection 

4.14.1 Accidental reversal of the polarity of the supply shall 
not damage the switch system. 

The form of target shall be a rigid, robust piece of material, stif- 
fened, if necessary, so that it can be mounted to project clear 
of any supporting structure. 
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5.1.2 Marking 

The target shall be marked with 
motion, and with an indication of 
plicable. The following additional 
marked : 

the intended direction of 
the mounting face, if ap- 
information shall also be 

a) the manufacturer’s type or part number, 

b) the number of this International Standard. 

5.2 Mechanical properties 

5.2.1 Lateral strength 

The strength of the target in any axis at right angles to the in- 
tended direction of motion shall be adequate to withstand a 
force of at least 900 N, applied at the edge furthest from the 
mounting, without damage or permanent distortion. 

5.2.2 Longitudinal strength 

The strength of the target along the intended axis of motion, 
and the strength of the mounting arrangement, shall be ade- 
quate to withstand a distributed force of 900 N without damage 
or permanent distortion. 

5.3 Earth bonding 

Provision shall be made for bonding the target to the airframe 
such that all exposed metal parts have a resistance to that point 
of less than 0,025 Q. 

6 Sensor 

6.1 General 

6.1.1 Form 

The form of the sensor shall comply with the relevant Part(s) of 
this International Standard. 

6.1.2 Marking 

The sensor shall be marked to indicate the operative face. Addi- 
tionally, the information specified in 4.2 a), b), c) and d) shall 
also be marked. 

6.1.3 Stacking 

It should be possible to mount sensors side by side. However, 
because of the possibility of mutual interference, the supplier 
shall declare any limitations. 

6.2 Mechanical properties 

6.2.1 Strength 

The strength of the sensor in any axis, and the mounting ar- 
rangements, shall be adequate to withstand a distributed com- 

pressive force of 900 N, applied in any direction, without 
damage or loss of performance. 

6.2.2 Flying lead anchorage 

Wire leads shall be mechanically anchored to withstand a pull 
of 45 N on any one or combination of leads, without damage to 
the wire, insulation or sensor 

6.3 Electrical properties 

6.3.1 Connections 

Connections shall be by either wire leads or connectors. Wire 
leads shall be potted-in and shall have a minimum length of 
I,8 m. When necessary, wire leads should be etched to ensure 
proper bonding between the wire and the potting, and shall be 
protected from damage due to flexing at the point of 
emergence from the potting. 

6.3.2 Earth bonding 

Provision shall be made for bonding the sensor to the airframe 
such that all exposed metal parts have a resistance to that point 
of less than 0,025 Q. 

7 Associated relays and electronic modules 

7.1 Relay 

Where a relay is supplied as part of the complete switch 
system, in order to ensure complete compatibility with sensors, 
it shall be the responsibility of the supplier to ensure that it will 
meet all requirements, including compatibility, inter- 

changeability and reliability. 

7.1.1 Marking 

Relays shall be marked in accordance with 4.2. 

7.2 Electronic module 

Where an electronic module is required as a separate item, it 
shall be fully interchangeable without adjustment to the switch 
system. 

7.3 Electrical connections 

Connections to the relay or module may be by any approved 
method. 

8 Tests 

8.1 Nature and order of tests 

Tests shall be carried out to confirm compliance with the rele- 
vant requirements of this International Standard. It is not in- 
tended or recommended that all tests be carried out on every 
proximity switch. 

Four kinds of test, are, therefore, specified, as follows 
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