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1. SCOPE:

This SAE Aerospace Recommended Practice (ARP) covers the general requirements and test
procedures for illuminating systems for integrally lighted aircraft instruments in order to provide
(@) uniformity of illumination within each instrument, (b) legibility of instrument presentation under
daylight or integral light, and (¢) uniformity of illumination between instrument displays.

1.1 Purpose:

The purpose of this document is to recommend certain basic considerations and criteria which the
designer should observe when designing a system of red integral lighting for aircraft instruments.

2. REFERENCES:
See Appendix A - Bibliography.
3. RECOMMENDATIONS:

It is recognized that several techniques are applicable to integral lighting of instruments. Typical
examples are edge lighting, back lighting, direct lighting, and wedge lighting. The considerations and
criteria included herein are specified in sufficiently broad terms to permit the designer to utilize the
technigue most suited to the problem at hand, provided it meets the requirements of the applicable
instrument specification, and takes into consideration also the environmental conditions, power
available, space available, weight, cost, etc. For various suggestions, the designer is referred to
Appendix | of ARP798, Design Criteria for White Incandescent Lighted Aerospace Instruments.
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3.1 Design and Construction:

3.1.1 Materials: The instrument lighting system should be of a type of material and construction to
withstand the service, functional, and environmental conditions specified by the applicable
instrument specification, without degradation of the lighting requirements. Lens design should
include reflection reducing coatings for the instrument cover glass. Cognizance should be taken of
the fact that lighting systems generally run considerably hotter than the environments in which the
instrument is operating.

3.1.2 Lighting System: The lighting system should be so designed that the light sources are contained
within the instrument enclosure. The lighting system should not interfere with the visibility of any
portion of the instrument display as outlined in the applicable instrument specification. No marking
should depend solely on one incandescent lamp for its illumination. The lighting system should
last the service life of the instrument and should in no way interfere with the correct operation of the
instrument. Additional lighting system design review should include consideration arising from
mixing different lighting technologies on the same dimmer controller. This includes voltage
differences and dimming curves.

3.1.3 Lamps: A wide range of tungsten filament lamps conforming to MS24367, MS24515, MS90451,
and MS20452 are available to the designers. VWhen the instrument filling medium consists of any
portion of helium, only MS27569, MS27570-1191AS15, MS27570-8515A815, MS27571-
B6808AS15 or MS27571-6809A515 lamps shall be used. Where practicable, the lamps should be
made on the basis of the lamps with the longest life that will give the required illumination. In
addition to the preceding MS lamps, it shall be permissible to use MS24367-713A515, MS24367-
715AS815, MS24515-714AS815, MS24515-718AS15, MS25237-328AS10 lamps if helium is not
used in the filling medium or if the instrument is not hermetically sealed. If the lamps are to be
replaceable, it is recommended that MS25237-328 (for 3-V operation) or MS25237-327 (for 28-V
operation) can be used (or the MIL-L-6363/8 replacement). In these cases, the red filters should
be contained within the instrument so that lamps meeting these specifications may be replaced at
will. Furthermore, all lamps in the lighting system shall be of the same type.

3.1.4 Lamp Location: Lamps may be either accessible from the outside of the instrument or sealed
within the instrument enclosure. VWhere practicable, the lamps should be removable without
opening the instrument case. When lamps are removable, the replacement units may be located
anywhere on the instrument case. The location of the lamps should not result in protrusions from
the instrument case, which would interfere with the removal of the instrument from its mounting
provisions on the panel. Inflight replacement of lamps is not intended. At least two incandescent
lamps should be used to illuminate the instrument. Where the applicable instrument specification
requires hermetic sealing, the lamps need not be contained within the seal or may be completely
enclosed within the sealed instrument.
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