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Instrument and Cockpit Lighting for Commercial Transport Aircraft

RATIONALE

This document has been reaffirmed to comply with the SAE five-year review policy.

1. SCOPE:

The desired sthem for aircraft instrument panel and cockpit lighting is one that will furnish light of
adequate intendity and distribution under all conditions of external lighting se\that the crew may read
instrumentation| placards, check lists, manuals, maps, instrument color coding, digtinguish controls,
etc., without undue interference with their vision outside of the aircraft.

2. METHODS OF LIGHTING:

Any method of groviding red and white lighting separately centrolled, which meets the requirements of
this specification are considered satisfactory for air line transport use.

3. REQUIREMENTS:

3.1 To accomplisi adequate lighting the following eriteria are required and pertain td all:

3.2 Type of Light:

3.2.1 Both red and white lights separately controlled shall be incorporated.

3.2.2 The red light shall be above‘the wave length of 600 millimicrons (AN-C-56) and shall be obtained
through either glass or plastic filters. Dipped bulbs as currently used are not cgnsidered

satisfactory.|However; bulbs with red glass envelopes that meet these requirements are
considered s$atisfactory.

3.2.3 Lighting shajl‘not interfere with legibility of white markings for daylight operatio,
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3.3 Arrangements:

The pilots’ instrument panel shall be lighted in three sections consisting of the pilots’ flight

instruments, engine instruments, and copilots’ flight instruments. The red light for each section
shall be controlled by separate intensity controls. The white light for the entire panel shall be

a single intensity control.

Side console lighting shall be only of the red type, each side controlled by a separate intensity

Red light shall be provided for overhead panels and controlled by a separate intensity control.
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3.4.2 The knobs for white light intensity controls shall be of a shape corresponding to No. 1475, 1" in
diameter, with white engraved arrow on top, as manufactured by Harry Davis Molding Co., 1428
North Wells Street, Chicago 10, lllinois. The knobs for red light shall be of a shape corresponding
to No. 1450, 11/16" in diameter, with engraved white arrow on top, made by the same
manufacturer.

3.4.3

3.4.3.1

3.4.3.2

3433

3434

3.4.3.5

Location:

Intensity controls shall be conveniently located for the crew member whose duty it is to control
that particular facility. When a panel is lighted by both red and white light separately controlled,
the red light is to be mounted to the left of the white light control as viewed from the crew

member’s

position, or concentrically with the small knob on top.

Switches fi
be conven
consistent
functions.

regardless

General lig
one panel

pr ceiling lights shall be either located at the light itself in small airg
ently reached, or in large aircraft near the doorway into the Compa
with the locations as established in current architectural practice v
A master switch controlled by either pilot shall turn "on*er "off" thg
of the position of the individual light controls.

hting and master control toggle switches controlled by the pilots s
convenient to the reach of both the pilot and:copilot while seated {

Map reading light intensity controls shall be convenient to the user.

The switch

es for the flight brief case lights shall be on or near the light itself.

3.5 Brightness Values:

3.5.1

35.2

The intensity

of light supplied the pilots and flight engineer instrument panels g

raft where they can
rtment to be lighted,
vith the same
ceiling lights

hall be placed on
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physical mid-position.

Red Light White Light

220 + .2 millilamberts 55 + 2 millilamberts
reflectance = 75%

The intensity of map reading lights shall be such as to produce a minimum brightness measured at
the pilots lap as indicated below, with the intensity control in the approximate physical mid-position.

Red Light White Light

1.0 + .2 millilamberts 5 + 1 millilamberts
reflectance = 30%
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3.5.3 The intensity of instrument panel lights for crew members other that the pilots and flight engineer
shall be such as to produce a minimum brightness as indicated below with the intensity control in
the approximate physical mid-position.

Red Light White Light

1.0 £ .2 millilamberts 15 £+ 1.5 millilamberts
reflectance = 75%

3.5.4 All working areas of crew members such as the navigation table, flight engineers table, etc. shall
have an intensity such as to provide a minimum brightness as indicated below, with the intensity
control in the approximate physical mid-position.

Red Light White Light

1.0 = .2 millilamberts 6 £+ 1 millilamberts
reflectance = 30%

3.5.5 Fixed intensjty lights shall produce a brightness as specified below.

Red Light White Light

1.0 £ .2 millilamberts 6+ 1 millilamberts
reflectance =.30%

3.5.6 Side consol¢ lighting shall produce a brightness as specified below with the infensity control in the
approximatg physical mid-position.

Red Light

1.0 + .2 millilamberts
reflectance = 30%

3.5.7 Intensity mepsurements:shall be made with either a Macbeth llluminometer or|any standard
illumination measuring/instrument which takes into account the spectral sensitjvity of the human
eye.

3.5.8 Definitions:

3.5.8.1 Millilambert: A measure of the brightness of a surface which emits or reflects light. A perfectly
reflecting surface illuminated by one footcandle has a brightness of one footlambert (fl).

i.e. Footlamberts = footcandles x reflectance factor of surface.
Footlamberts (fl) x 1.076 = millilamberts (ml)
Millilamberts x 0.929 = (fl)
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3.5.8.2 Footcandle: A measure of the intensity of level of illumination. One footcandle (fc) is the intensity
of illumination at a point on a surface one foot from a uniform point source of one standard

candle.

3.56.8.3

The reflectance of common objects may be judged to vary from 20 to 80 percent. White paper

has a reflectance of approximately 80% while an unfinished mahogany table top has a

reflectance

3.6 Distribution:
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3.7.3

Floor lllumination: Irregularities in cockpit floors shall be illuminated by step lights of fixed low

intensity red light equal to .03 + .01 millilamberts, actuated by the D.C. power master switch, or
separate toggle switch.
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3.8 Brightness Ratios:

3.8.1

Reading of an instrument dial necessitates close attention; therefore high contrast between the

details and the work field is required as well as low contrast between the brightness of the work
field and its surroundings. For a pilot the dial markings constitute the details, the whole instrument
face is the work field, and everything else may be considered as the surroundings.

3.8.2 Considering

the above, the following table of values is presented as adequate:

issible
-3:1

1. Brightness Ratios Desired Perm
Dial markings within a given instrument 1:1 1:1
Work [firefdtosurrounding 21 13
Vari0\||s instruments within a given panel 1:1 11

2. Instrument Characteristics:

Brighiness ratio of markings to work field 100:1 15:1 -
Refle¢tance of instrument markings 100% 75% |

(with

3.8.3 The desired
500:1 will be
3.9 Instrument Ma

Instrument dia
light. This is cg

4. COCKPIT FINISH:

4.1 To aid in accor

given to the use of light colored-paints of various shades rather than black. Thesg
hcteristics no-greater than 20%, and in no case shall their use compromise the night

reflection char.
lighting require
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ratios of sky brightness to interior surface brightness in the cockpi
considered acceptable.

rkings:

s shall be so designed to give.maximum readability under the abg
nsidered equal to a reflectance minimum of 80%.

hplishment of the'requirements under paragraph 3.8 above, consi

ments.

10:1
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400:1
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is 100:1, however,
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421

range of normal head movements.

4272
members sh

all be eliminated within the range of normal head movements.

Reflections from instrument faces into the eyes of crew members shall be eliminated within the

Reflections from instruments into the cockpit windshield and thence into the eyes of the crew
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4.2.3 Reflection from interior portions of the aircraft onto the instruments and windshield that reflect into
crew members’ eyes shall be eliminated within the range of normal head movements.

4.2.4 Reflections from interior portions of the aircraft directly into crew members’ eyes shall be
eliminated within the range of normal head movements.

5. SIGNAL LIGHTS:

(See ARP 450, Paragraph 2.4) Signal lights that are to be used in either a bright or dim position shall
meet the following values:

Bright position 275 millilamberts

D
5.1 Master Warnin

(See ARP 450
intensity and 1

6. NOTES:
The accomplish

stages of cockpi
certain areas of

reconciled at theg time of inspection.
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g Lights:
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