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SAE ARP582 Revision C

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
(a) uniformity of illumination within each instrument, (b) legibility of instrument presentation under
daylight or integral light, and (c) uniformity of illumination between instrument displays.

1.1 Purpose:

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

2. REFERENCES:
See Appendix Al- Bibliography.
3. RECOMMENDA[TIONS:

It is recognized that several techniques are applicable tejintegral lighting of instruménts. Typical
examples are edge lighting, back lighting, direct lighting, and wedge lighting. The cpnsiderations and
criteria included herein are specified in sufficiently broad terms to permit the designér to utilize the
technique most suited to the problem at hand, provided it meets the requirements of the applicable
instrument specification, and takes into consideration also the environmental conditfons, power
available, space|available, weight, cost, etc.-For various suggestions, the designer jis referred to
Appendix | of ARP798, Design Criteria for\White Incandescent Lighted Aerospace Ipstruments.
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3.1

3.1.1

3.1.2

3.1.3

3.1.4

Design and Construction:

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.

Lighting Sysjem: The lighting system should be so designed that the light séurdes are contained
trument enclosure. The lighting system should not interfere with the visibility of any

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
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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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3.1.5

3.1.6

3.1.7

3.1.8

3.1.9

3.1.9.1

Lamp Circuit: The lamp circuit should preferably be designed to operate from a 5-V power system.
All lamps should be connected in parallel. The lamp circuit should terminate in two electrically
independent pins of the instrument connector. One of the terminals may be case grounded at the
option of the instrument designer except where it would be harmful to the correct operation of the
instrument. Resistors should not normally be used within the instrument to change the voltage
applied to the lamps from that applied to the lighting terminals of the electrical connectors unless
the instrument design requires the use of smaller 5-V lamps and the instrument specification
requires 28-V lighting. The use of a resistor should be cleared with the procuring activity.
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For any display

the brightness of the pointers and lubber lines should always be brighter than the display markings
but should not exceed 1.8 fL.

Special Considerations: When markings or display elements are used, which are colored red
(munsel) (Color Designation 5 Red 4/14) under daylight illumination, their brightness, when
illuminated by the red lighting system of the instrument, should in general be consistent with the
surrounding red lighted markings or display elements, except in the case of warning elements,
and should have a brightness of 1.5 to 3.0 fL at rated voltage. All brightness readings will
decrease as voltage is decreased.
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TABLE 1 - Brightness (Redlight) of Markings, Display Elements
and Background Areas

Brightness (fL) Brightness (fL) Brightness (fL)

Daylight Color White Grey Black
White (37875) Markings 1.0+£0.5 0.06 £ 0.03
or White (37875) Display
Elements and Grey ( )

Background

White (37875) Markings 1.0+£0.5 0.02(- 0.10
or White (87875) Display

elements and Black (37038)
Background

Black (37(Q38) Markings 0.6:£ 0.3 0.01Maximum
or Black (37038) Display

Elements gnd Grey ( )
Background

Black (37Q38) Markings 1.0+£0.5 0.3+£0.2 0.05Maximum
and White|(37875) Display

Elements gnd Grey ( )
Background

Numericalldesignations in parenthesis refer to colors listed in Federal Standard No. 595.
Tighter tolerances may be-desirable to secure better uniformity between variqus

instruments. It is suggeésted that while individual readings be as in Table 1, the average
of all readings fall inthe upper range of the tolerance.

3.1.9.2 Brightness|Balance: It is desirable that the relative importance of different elements of a
presentation be considered when designing a lighting system, in order that those elements of
greater importance will have relatively greater brightness within the specified brightness range.
Where relatively large illuminated areas are adjacent to small illuminated areas, the small areas
should be of greater brightness for apparent intensity balance. For average brightness readings
of white markings, individual brightness values shall be between 1.0 fL + 0.5 fL, but the average
brightness of the light should be 1.00 fL + 0.20 fL.

3.1.10 Stray Light: The lighting system should be so housed as to prevent leakage of stray light and to
shield from direct view all lamp filaments. When a white sheet of paper is placed perpendicular to
the coverglass and on any line parallel to the horizontal center line of the instrument, the brightness
of any point looking down on the paper should not exceed 1.50 fL and on any point looking up on
the paper should not exceed 0.20 fL. The sheet of white paper used in the above measurements
should be neutral, diffusing, and have a reflectance of 85% + 5%.

-5-
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3.1.11 Knobs: Unless otherwise specified in the applicable instrument specification, all indicia associated
with the instrument knob positions should be illuminated. The brightness range should be as
specified herein.

3.1.12 Indicia: The presentation may be any combination of white, black, grey, or red as specified in the
applicable instrument specification. Unless otherwise specified in the applicable instrument

specification

, the colors should conform to Table 1.

3.1.13 Contrast: Daylight contrast between the white and black portions of the indicator presentation

should be 12[or greater. Conirast between the white and grey or the grey and bl
indicator disglay should be 5 or greater. Contrast "C" is defined as:

Where:

By
B4

Contrast measurements should be made as per 4.2.6.

4. QUALITY ASSU

4.1 Test Conditions:

4.1.1 Atmospheric
made at atm

4.1.2 Environment
after the env

4.2 Test Methods:

B,-B
C = 2 1
B,

Brightness of the grey or white portions of the\instrument display
Brightness of the black or grey portions of the instrument display

RANCE PROVISIONS:

D.

Al Conditions: Wherever possible, the tests described in 4.2 should
ronmental tests required by the applicable instrument specification

hck portions of the

(Ea. 1)

Conditions: Unless otherwise specified, tests required by this spedfication should be
pspheric pressure of 28 to 32 in Hg, a temperature of 25 °C £ 10 °{, and a relative
humidity of 80% or less.

be performed

4.2.1 Examination of Product: The lighting system should be examined carefully to determine
conformance to those requirements of Section 3 that can be checked visually.

4.2.1.1 Indicia: The instrument should be checked visually to assure conformance with the requirements

of 3.1.12.

4.2.1.2 Dial Visibility: The instrument should be checked to assure that the lighting system does not
interfere with the visibility of any portion of the instrument display as outlined in the applicable

instrument

specification.
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4.2.2 Operation: The lighting system should be energized with 5 V or the applicable voltage and

423

424

4.2.41

4242

4243

examined to

ascertain that all lamps function properly.

Life: The lighting system should be subjected to a life test with 5 V + 2% (or applicable voltage +
2%) applied to the lighting terminals. The duration of the life tests should be 1000 h or for a period
equal to the life test time required by the applicable instrument specification. Wherever possible,
the lighting system life test should be performed concurrently with the life test of the instrument.
During the life test of the instrument lighting system, the power supplied to the lighting circuit

should be inf
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Calibration: With an approved photometer (or one that:is“calibrate
nufacturer’s instructions and NIST traceable), the calibration shall
jhtness source or reference within the range of the'test. When a p
ne test equipment, the following calibrations andChecks shall be ve
ng a measurement:

spot size of 0.004 to 0.007 in as the migimum.

focus no less than 4 in from the front'of the lens.

full scale sensitivity to 0.1 fL.

of +2% combined zero and sensitivity drift over an 8 h period after
polarization error of less than_1%.

e to locate a spot being measured with maximum error or 0.002 in.
readout with a resolution-of no less than 0.1% of full scale.

metric trim, a maximum correction IPL Red light (3215 Red versus
ilter transmittance.

metric trim, a 4-filter tristimulus colorimetric capability with a maxim
y (lamp) colortemperature £0.005 x and y from 1800 to 2856 Kelvir

urement: Apply 5V = 2% (or applicable voltage +2%) to the lightin

egrees Kelvin for an ambient temperature excursion of 70 °F £ 5 °F.

J in accordance
be accomplished
notometer is used
rified within a year

A 15 min warm-up.

2856 Kelvin): of

um error for any
s when calibrated

g terminals. All

ents 'shall be made in completely dark surroundings. With a photomgter that has been

calibrated in accordance to 4.2.4.1, focus on a red portion of the illuminated indicator. The value
should conform to Table 1, 3.1.9.

Brightness Measurements: Calibrate the photometer with a brightness source. Focus the
photometer on a lighted portion of the indicator and take a reading (R1). Insert an NBS filter No.
3114 in the optical path between the instrument and the photometer without changing focus and
take a reading (R,). Compute the ratio of (R,) divided by (R4). Enter this ratio into the
CCF-3114 graph on the "X" coordinate and determine the value "Y." The true brightness of the
indicator is given by multiplying (R4) by "Y." The values should conform to Table 1, 3.1.9.

4.2.5 Stray Light: Stray alight should be checked to determine that the instrument meets the
requirements of 3.1.8.
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