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2.2 U.S. Government Documents

Copies of these documents are available online at https://quicksearch.dla.mil.

HANDBOOKS

JSSG documents can be obtained from ASC/ENOI, Bldg 560, 2530 Loop Road West, Wright-Patterson AFB, OH
45433-7101.

JSSG-2010-5 Joint Service Specification Guide — Crew Systems — Aircraft Lighting Handbook

SPECIFICATIONS

CFR 25.1301 Function and installation

CFR 25.1302 Installed systems and equipment for use by the flightcrew

CFR 25.1309 Equipment, systems, and installations.

CFR 23.1322 Airworthiness Standards: Normal, Utility, Acrobatic, and Cammuter Category Airplanes, Warning,
Caution and Advisory Lights

CFR 25.1322 Airworthiness Standards: Transport Category Airplanes, Warning, Caution[and Advisory Lights

CFR 27.1322 Airworthiness Standards: Normal Category Rotorcraft, Warning, Caution and Advisory Lights

CFR 29.1322 Airworthiness Standards: Transport Categery Rotorcraft, Warning, Caution and Advisory Lights

MIL-PRF-22885 Switches, Push Button, llluminated, General Specification For

MIL-PRF-38039 Systems, llluminated, Warning; Caution, and Advisory, General Specification For

STANDARDS

MIL-STD-411 Aircrew Station Alerting Systems

MIL-STD-1472 Human Engineering

MIL-STD-3009 Lighting,(Aircraft, Night Vision Imaging System (NVIS) Compatible

3. CATEGORIES OF |NDICATING SYSTEMS

3.1 Warning Indicating-Systems

A Warning Indicating System is one which indicates to the pilot, or crew member, that a hazardous condition exists requiring
immediate action to prevent loss of life, equipment damage, or abortion of the mission. Example: FIRE WARNING.

3.2 Caution Indicating Systems

A Caution Indicating System is one which indicates to the pilot, or crew member, that an impending dangerous condition
exists. The condition will require attention but not necessarily immediate action. Example: FUEL PRESSURE LOW.

3.3  Advisory Indicating Systems

An Advisory Indicating System is one which indicates to the pilot, or crew member, a safe or normal configuration, operation
of essential equipment, or otherwise attracts attention for routine awareness. Example: NAV READY.
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4. RECOMMENDATIONS
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4.2.5

4.2.6

Legend Color

Design Criteria

Warning, Caution, and Advisory System Indicators should be of the legend type i.e., containing alphanumeric
characters or symbols. For military aircraft, actuation of the indicator should display the warning legend.

For commercial aircraft, Advisory System Indicators may be either the legend type or bulls-eye type (non-legend
indicator), with the legend type preferred. In the event a legend type indicator is not employed, an illuminated legend
should be provided adjacent to the indicator. The bulls-eye indicator, if used, should not have the movable shield
or shutter for dimming, but should be tied into the regular dimming system.

Indicators may be either Light Indicators or Mechanical Indicators. A lighted type indicator is defined as one
employing lamps or LEDs as the primary method of indication. A mechanical type indicator is defined as one
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NOTE: FAR 25.1322 and FAR 27.1322 permit the use of any other color, including white for lights not
described in 4.2.1 through 4.2.5 of this section, provided the color sufficiently differs from the colors
prescribed in 4.2.1 through 4.2.5 of this section to avoid possible confusion.

NOTE: On large systems on military aircraft, consideration could be given to using other colors at the flight
engineer's panel. Green, blue, or white may be used at other crew stations.

The use of Aviation Blue is not recommended for indicators. There are also readability and human factors issues

due to focusing

on those wavelengths.
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4.3 Luminance

4.3.1

Warning Lighted Indicators should have a minimum luminance of 150 foot lamberts (514 candelas per square meter)

at normal operating voltage. At least two lamps/LEDs operated in parallel should be employed. When required the
lights should be dimmed to approximately 15 foot lamberts (51 candela per square meter) for night operation in
military aircraft and approximately 10 foot lamberts (34 candela per square meter) in commercial aircraft.

This dimming may be automatically incorporated when the pilot's primary light control is energized. A failure of an
automatic dimming circuit should default to a bright condition. This will prevent inadvertent daylight operation of the
warning lights in the dim mode. In the event this is not used a bright dim switch should be located in a conspicuous
location. This would give the pilot a visual indication plus control in the event he wants dim panel lights and bright
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The Mechanical Master Warning and/or Master Caution Indicator brightness should be approximately 10 foot

lamberts (34 candelas per square meter) during night operation. The color should be the same as specified for the
individual mechanical indicators.
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4.5 Test System

Advisory Indicators normally do not require a Master Indicator.

The Warning and/or Caution Indicating Systems should be provided with a Master Test Switch. This should test each
individual indicator simultaneously as a complete system. The test function should check the complete system operation,
not just the lamps/LEDs in the indicators. The system is defined as the indicators, master lights and associated electronics.


https://saenorm.com/api/?name=b4689c387c06a78bac771c2afeeb5ab5

	1. SCOPE
	1.1 This ARP is intended to cover the warning, caution, and advisory indicating system required for commercial and military aerospace vehicles.
	1.2 The purpose of this ARP is to recommend certain basic optical and lighting considerations which the design engineer should observe when designing a visual warning indicating system. It is recognized that many types of warning indicators and system...

	2. APPLICABLE DOCUMENTS
	2.1 SAE Publications
	2.2 U.S. Government Documents

	3. CATEGORIES OF INDICATING SYSTEMS
	3.1 Warning Indicating Systems
	3.2 Caution Indicating Systems
	3.3 Advisory Indicating Systems

	4. RECOMMENDATIONS
	4.1 Design Criteria
	4.1.1 Warning, Caution, and Advisory System Indicators should be of the legend type i.e., containing alphanumeric characters or symbols. For military aircraft, actuation of the indicator should display the warning legend.
	4.1.2 For commercial aircraft, Advisory System Indicators may be either the legend type or bulls-eye type (non-legend indicator), with the legend type preferred. In the event a legend type indicator is not employed, an illuminated legend should be pro...
	4.1.3 Indicators may be either Light Indicators or Mechanical Indicators. A lighted type indicator is defined as one employing lamps or LEDs as the primary method of indication. A mechanical type indicator is defined as one employing motion as the pri...

	4.2 Legend Color
	4.2.1 Warning Indicator Lights should be Aviation Red in accordance with AS25050, except where NVIS compatibility is required. Where NVIS compatibility is required, the color and NVIS Radiance of the warning indicators should be in accordance with MIL...
	4.2.2 Caution Lighted Indicators should be Aviation Yellow/Amber in accordance with AS25050, except where NVIS compatibility is required. Where NVIS compatibility is required, the color and NVIS Radiance of the caution indicators should be in accordan...
	4.2.3 Caution Mechanical Indicators should be Aviation Yellow/Amber in accordance with AS25050, except where NVIS compatibility is required. Where NVIS compatibility is required, the color and NVIS Radiance of the caution indicators should be in accor...
	4.2.4 For military aircraft, Advisory Lighted Indicators should be Aviation Green in accordance with AS25050, except where NVIS compatibility is required. Where NVIS compatibility is required, the color and NVIS Radiance of the advisory indicators sho...
	4.2.5 For military aircraft, Advisory Mechanical Indicators should be Aviation Green in accordance with AS25050, except where NVIS compatibility is required. Where NVIS compatibility is required, the color and NVIS Radiance of the advisory indicators ...
	4.2.6 The use of Aviation Blue is not recommended for indicators. There are also readability and human factors issues due to focusing on those wavelengths.

	4.3 Luminance
	4.3.1 Warning Lighted Indicators should have a minimum luminance of 150 foot lamberts (514 candelas per square meter) at normal operating voltage. At least two lamps/LEDs operated in parallel should be employed. When required the lights should be dimm...
	This dimming may be automatically incorporated when the pilot's primary light control is energized. A failure of an automatic dimming circuit should default to a bright condition. This will prevent inadvertent daylight operation of the warning lights ...
	4.3.2 Caution and Advisory Lighted Indicators should have a minimum luminance of 150 foot lamberts (514 candelas per square meter) at rated voltage. At least two lamps/LEDs operated in parallel should be employed. When required, indicators should be d...
	4.3.3 Mechanical Indicators (Including Legend Type) should require no internal lighting under daylight conditions, and should be illuminated to a level of approximately 10 foot lamberts (34 candelas per square meter) for night operation. The mechanica...

	4.4 Master Indicators
	4.4.1 A Master Indicator is one which indicates to the pilot, or crew member, that one or more indicators have been energized. All aircraft equipped with multiple Warning and Caution Indicators should be equipped with a Master Warning and/or Caution I...
	4.4.2 The Master Warning Indicator and/or Master Caution Indicator may be similar to the legend type indicators in presentation. A verbal or non-verbal audio signal should be used to complement the Master Warning and/or Master Caution indication. The ...
	4.4.3 The Mechanical Master Warning and/or Master Caution Indicator brightness should be approximately 10 foot lamberts (34 candelas per square meter) during night operation. The color should be the same as specified for the individual mechanical indi...
	4.4.4 Advisory Indicators normally do not require a Master Indicator.

	4.5 Test System

	5. GENERAL- Legend Indicators
	5.1 The size and placement of the indicator must be sufficient to allow for the proper legend and lighting design to provide a readable presentation from the pilot's normal eye position, night or day.
	5.2 The legend used must be clear and concise. It is recommended that consistent with design space, no indicator be required to present a legend that will require two lines for presentation. If two lines are required sufficient spacing must be provide...
	5.2.1 The legend must present easily understood information. The use of abbreviations is discouraged; however, if abbreviations are used, select them so that the information cannot be misread. The use of abbreviated legends not listed in the applicabl...
	5.2.2 For military aircraft, the character height on the legend plate should subtend a viewing angle of not less than 20 minutes of arc when measured from the aft most point of the design eye line at a viewing distance of 28 inches. Commercial type co...
	5.2.3 For commercial aircraft, figures, letters, and numbers should subtend not less than the following vertical angles from the design eye position of the pilot (or crewperson) who normally utilizes the displayed information: Primary (dynamic) nomenc...
	5.2.4 Transilluminated legends lights should not appear activated because of direct sunlight impingement in the unlighted condition; however, it should be readily apparent that the light is energized under high ambient light. Contrast requirements var...
	The contrast shall be sufficient to ensure visibility in all expected ambient lighting conditions. In bright direct sunlight illuminance, the ON contrast (Con) shall be greater than 0.8 at the pilot’s viewing angle and the OFF contrast (Coff) shall be...
	Illuminated pushbutton switches and indicators installed in locations that do not receive direct sunlight may use a lower level of illuminance than 86111 lux (8000 fc). The level of incident light is typically determined by the flight deck’s geometric...
	5.2.5 The mechanical indicators should have a design goal minimum contrast ratio of 12:1 between lettering and background area adjacent to the lettering.
	5.2.6 All opaque surfaces on lighted indicators, either the lettering or the background, should be flat black in accordance with FED-STD-595, color # 37038 to obtain maximum contrast.
	5.2.7 All indicators should be designed for easy lamp replacement and unless the cap is captive indexing should be provided to prevent inadvertent installation on the wrong base.
	5.2.8 All indicators should be designed to use two lamps/LEDs operating in parallel. LED indicators should contain the LEDs and the driver, dimming and protection circuitry required for their operation. The indication should be readable with one lamp ...
	5.2.9 The lighting design of the indicators should be such that the ratio of the dimmest point on the indicator to the brightest point should not be more than 1 to 2.


	6. INSTALLATION
	6.1 The effect of the best designed indicating system can be destroyed by installation techniques that could defeat the purpose of the system. The pilot must be able to see and interpret the information presented.
	6.2 The Warning and/or Caution System Master Indicators should be installed so that the pilot cannot miss seeing any indication. Preferably these indicators should be installed within the 30 degree cone of vision.
	6.3 The individual indicators may be installed elsewhere in the cockpit, providing the pilot still may view them without undue effect. Every effort should be made to locate the individual warning indicators within the 30 degree cone of vision.
	6.4 The number of indicators in a system should be kept to a minimum consistent with airplane system complexity. Too many indicators can present a confused picture to the pilot and possibly create an unnecessary hazardous condition. No indications sho...
	6.5 The complexity and space limitations of modern aircraft most often preclude the use of a standard design for indicators. However, it is recommended that aircraft designers standardize presentations where possible to stimulate confidence among pilo...

	7. NOTES
	7.1 Revision Indicator


