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Instrur~ent and Cockpit Lighting for Corr¢nercial Transport Aircr~ft 	

R~~~.~d 12_1S_54 

l. OBJFCTIVE; The desired system for aircraft instrument panel and cockpit lighting 
is one that will furnish light of adequate intensity and distribution under a11 
conditions o£ externat li~hting so that the crew may read instrumentation, 
placards, chPCk lists, manuals, maps, instrume~t color coding, distinguish con- 
trols, etc., withost undue interference with their v~.sion outside of the aircraft. 

2. M~T~iODS OF LIGHTII~G; Any method of providing red an~? ~ahite l:ighting separately 
controlled, which meets the require~ents of this specification are considered 
satisfactor,y for air line transport use. 

3. REQ(JIRF1~(ENTS: 

3.1 To accomplish adeq~iate lighting the following criteria are required and pertain 
to all ; 

3.2 T,ype of Lights 

3.2.1 Both red and white lights separateYy controlled shal.l be incor~,orated. 

3.2.2 The red li~ht shall be above the wave length of 600 millimicrons (AN-C-56) 
and shal~ be obtained through either glass or plastic filters. Aipped bulbs 
as currentiv used are not considered satisfactory. Howeve:, bulbs with red 
glasa envelopes that meet these requirements are considered satisfactory. 

3.2.3 Lighting sha11 :~ot interfere with legibility of white markings for dayli~;ht 
operation. 

3.3 Arran~ementss 

3-•3.1 The pilots~ instrument panel shall be lighted in three sections consistin~ of 
the pilots' flight instriunents, engine instru.-nents, and copilots' flight 
instruments. The red light for each section shall be controlled by separate 
intensity controls. The white light for the entir~ panel shall be controlled 
by a single intensity control. 

3.3.2 Side console li~hting shall be only of the red type, each side controlled by 
a separate intensity control. 

I3.3.3 Red.light shall be provided for overhe.ad panels and controlled by a separate 
intensity con+.rol. 

3.3.~t A 3 position override switch Frill be provided such that when i.n its neutral 
position a11 lights will operate on their respective intensity controls; when 
placed in up or forward position, white light at its highest intensity will 
be provided at all stations; and z:hen placed in down or aft position all 
stations will provide only red light, through their respective intPnsity con- 
trols. 

Copyrighl 1954 by $ociely of I.utomofive Enqineers, Inc. 	
Printcd in U.S.A 
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3.3.5 Aircraft containing large control cabins and multiple crew positions shall be 
provided with adequate light traps and curtains to isolate the pilots and 
flight engineer from strong light coming from other crew member positions. 

3.3.b Small ad~ustable position red lights of fixed intensity shall be provi:ded at 
each pilot~s station near the flight brief case position for lighting its 
interior. 

3.3.7 Additional crew member stations including instrument panels and working areas 
shall be provided with both red and white lights controlled by separate 
intensity controls. 

3.3.8 Each pilot shall be provided irith a nap-reading light controlled by an 
intensity control. This light must be capable of being quickly changed from 
red to Frhite as required. (not connected to override circuit) 

3.3.9 To provide an emergency lighting system a source of white light for the pilots 
and flight engineer panels shall be supplied. 

3.1~ Controls: 

~3.~a.1 The intensity controls for operating the lights shall be of a rotary type. 
Full "off~~ in the extreme counter-elockwise position~ proceeding clockwise 
from extinction to the appro~.mate mid-point of its physical travel where 
the specifieci brightness values listed in Paragraph 3.5 will be met. There- 
after, proceeding to the full clockwise position of travel, at which point, 
approximately twice the specified values of brightness will be attained. 

3.1t.2 The knobs for whitP light intensity controls shall be of a shape corresponding 
to No. 11~75, 1" in diameter, with white engraved arrow on top, as manufactured 
by Harry Davies Molding Co., 1428 North Wells Street, Chicago 10, Illinois. 
The lmobs for. reri light shall be of a shape corresponding to No. 11~50, 11/16~~ 
in diameter, with engraved white arrow on top, made by the same manufacturer. 

3. ~1.3 Location; 

3.1t.3.1 Intensit~ controls sha11 be conveniently located for the crew m~nber whose 
duty it is to control that particular facilit,y. When a panel is lighted by 
both red and white linht separately controlled, the red light control is to 
be mounted to the left of the white light control as viewed fror: the crew 
member's position, or concentrically with the small knob on top. 

3.~t.3.2 Switches for ceiling lights shall b~ either located at the light itself in 
small aircraft where tney can be convenientl.y reached, or in large aircra.ft 
near the doorway into the compartment to be lighted, consistent with the 
locations a.s established in current architectural practice with the same 
functions. A master switch controll.ed by either pilot shall turn ~~on~~ or 
~~off~~ the ceiling lights regardless of +h~ position of the individiial light 
controls. 

~ 

~ 
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3.~t.3.3 General lighting and master control toggle switches controlled by '.;he 
pilots sha1.1 be placed on one panel convenient to the reach of both the 
pilot and copilot t~rhile seated r2~th belts fastened. 

3.~t.3.~a Map reading li~ht inte.nsity controls shall be convenient to the user. 

3.1~.3.5 The sw~_tches £or the f'l.ight brieF cas~ lignts shall be on or near the 
~ight itself. 

3.5 Brightness Val~ie~: 

3.5.1 The intelisity of light supplied tl:e pi.lots ~and rlight enoineer instrument 
panels shall be suCh a.s to produce a minimum brightness of dial markings as 
indicatect below with the int•ensit~ control in the approximate ph~~sical mid- 
po~ition. 

Red Light 
	

lti)tiite Lioht 

2.0 +.2 millilamberts 	 55 + 2 r:illilariberts 

refl.ectance = 75~ 

3.5.2 The intensity of map reading lights shall be such as to prodace a minim~,u~ 
~ brightnes~ measured at the pil.ots lap as indicated below, with the intensity 

cont.rol in the approxi*r.ate physical mid..r,o~ition. 

~ 
	

Red Light 
	

White Light 

1.0 + .2 millilamberts 	 5 +l millilamberts 

reflectance = 30~ 

3.K.3 The in tensity of instrument panel lights for crew merioers other that the 
pilots and rl.i~;ht engineer shall be such as to produce a mini.m~zm brightness 
as indicated below with the intensity control in the appro~dmate physical 
mid-position. 

Red Light 
	

White Light 

1.0 +.2 millilamberts 	 15 f 1.K millilamberts 

re t1e ctance = 75~ 

3.5.Lt Al1 t~rorking areas of crew members such as the navigation table, flight 
engineers table, etc. shall havP an inten~ity such as to provide a minimum 
brightness as indicated below, with the intensity control in the approximate 
physical mid-p~sition. 

Red Light 
	

White I,ight 

~ 

1.0 +.2 millilamberts 	 6+ 1 millilamberts 

• 	 reflectance = 30~ 
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3.5.5 Fixed intensity lights shall produce a brightness as specified below. 

Red Light 
	

White I,ight 

1.0 ± .2 millilamberts 
	

6 + 1 m~llilamberts 

reflectance = 30~ 

3.5.6 Side console lighting shall produce a brightness as specifieca. below with the 
' 	intensity oontrol in the approximate physical mid-position. 

Red Light 

1.0 + .2 millilanberts 

reflectance = 3p~ 

3.5.7 Intensity measurements shall be made wi th either a I~4acbeth Illuminometer or 
any standaxd illumination mea.suring instrument which takes into account the 
spectral sensitivity of the human~eye. 

3.5.~ Definitions t  

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 foot- 
candle has a brightness of one footlambert (fl). 

i.e. Footlamberts = footcancles x reflectance factor of surface. 
Footlamberts (.fl) x 1.076 = millilamberts (ml) 
Millilamberts x 0.929 = (fl) , 

3.5.8.2 Footcandle - A measure of the intensiry of level of illumis~ation. One 
footcandle (fc) is the interisity of illumination at a point on a surface 
one foot from a uni£orm point source of one standard candle. 

3.5.8.3 The reflectance of coimnon ob~ects may be ~udged to vary from 20 to 80 
percent. White paper has a reflectance of approximately 60~ While an 
unfinished mahogany table top has a reflectance of approximately 20~. 

3.6 Distributions 

3.6.1 Instrument Panels s  

3.6.1.1 The distribution of light on each instriunent sha11 be such that all markings 
can be read, without the presence of shadows or distinguishable light 
graduation and in no case greater than 3 to 1. 

3.6.1.2 Where i.n a group of instruments on a panel, one or more of them appear to be 
better illuminated than others, beoause of differences in design or markings, 
an effort shall be made to equalize the apparent visibility. 

~ 

~ 

~ 
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~ 
3.6.2 lr;orking Areas: Useable wnrking areas such as navigation table, radio 

officers tables,. and flight engineers~ tables, shall have illumination 
differences no greater than 5:1 and measurements will be taken to determine 
this difference. Light plac~ment shall be such as to avoid working shadows. 

~ 

3.6.3 Back Lit Panelss Back lighting through etched or narked panels shall have 
such distribution that any marking located iri any position on the panel w311 
appear to be of the same intensity. The maadmum brightness difference shall 
be in the order of 3s1 from actual measurements and in no case shall the 
brightness be below one millilambert. 

3.? Ge~zerat Lighting; 

3.7.1 Instrument Panels: To avoid visual illusions it is necessary to have a slig 
amount of light illurainating the 3nstrurient panel itself to avoid the effect 
of the instruments standing out b,y themcelves. This brightness should be 
.03 + .O1 millilamberts. 

3.7.2. A separate source of controlled red and white light shall be provided for 
the contro"1 pede~tal, such that with the intensity control in its approximate, 
physical *:~id-position .2 +.05 millilamberts will be obtained. A selector 
switch for red and white lights with a single intensity control for the 
light source selected meets this requirement. 

3.7.3 Floor Illumination; Irregularities in cockpit floors shall be illuminated 
y step lights of fixed lo:a intensity red light equal to 003 +.O1 

millilamberts, actuated by the D.C. power master switch, or separa~e tog~le 
s,:r±.tch. 

3.8 Bri~htness 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 instrwnent 
face is the work field, and everything else may be considered as the 
surroundings. 

3.8.2 Considering the above, the following table of val-ses is presented as 
adequate: 

1. Brightness Ratios; 	 Desired 	 Permissible  

Dial markings within_a given 	 1;1 	 1;1 - 3sl 
instrument 

Work field to snrrounding 	 2s1 	 1:1 - lOsl 

Various instruments within a 

given panel 	 lsl 	 ltl - 3s1 

, 
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3.8.2 Contirnzed 

2. Instrtu!ient Characteristics s  

Brightness ratio of markings to 
work field 

Reflectance of instrt!ment markings 
(with externa~. illumination) 

~ 

100t1 	 15:1 - 400s1 

ioo~ 	 75~ - loob 

3.~•3 The desired. ratios of sky brightness to interior surface brightness in the 
cockpit is 100;1, however, 500t1 will be considered acceptable. 

3.9 Instrument Markings: InstruMent dials shall be so desi~ned to give maximwn 
reada.bility under the abov? specified red light. This is considered equal to 
a reflectance mini~!um of t~0 0. 

l~. COCKPIT FIP?ISH; 

I~.1 To aid in accomplish_~ent of the requirements under paragraph 3.8 above, con- 
sideration should be given to the.use of lignt colored paints of various shades 
rather than black. These paints shall have a reflection characteristic no 
greater +.han 20~, and in no case sha11 their use compromise the night li~hting 
requirements. 

4.2 Reflections s  

l~.2.1 Reflections from instrument faces into the eyes of crew members shall be 
eliminated within the range of normal head movements. 

1~.2.2 Reflections from instruments into thP cockpit windshield and thence into the 
eyes of crew members shall be eliminated within the range of normal head 
movements. 

l~.2.3 Reflection from interior portions of the aircraft onto the in~truments and 
windshield that reflect into crew members' e,yes shall be eliminated within 
the range of normal hea.d movements. 

l4.2.4 Reflections from interior portions of the aircr;.ft directly into crew members' 
ey~es s!~all be eliminated within the ranpe of noxmal head movements. 

5. WARPIIPIG LIGHTSs Warnin~ lights that are to '~e used in either a bright or dim 
position s all meet the followin~ valuess 

Bright position 275 millilamberts 
Dim position 25 millilamberts 

6. NOTF: The accomplishment of the above specification in detail should not be too 
~fficult if begun in the initial st?ges of cockpit desig:l anci ever3 ►  effort should 
be made by the manufacturer to compl,y. However, in certain areas of the above 
specit`ications, compronises ~a,y be necessary. Such deviations shall be reconciled 
at t,ne time of inspection. 	 ~ 

~ 

~ 
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