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A REVIEW OF AIRCRAFT EXTERNAL LIGHTING ACTIVITIES 

SUMMARY 

The mrtml advent of n,ght flymg requued external 
mrcraft hghts The manne preehce was adopted ,n 
the form of steady-burnmg, red and green wng-t,p 
l,ghta and a wknte tmlhght However, ,” the early 
days, ,“te”s~taee and fixture designs were not umfcrm 
These hghta became less end leas adequste as speeds 
and traffic dene,tles mereased, unt,,, ,” 1338, growmg 
eoneerh resulted ,” the expressed need for ,mprove- 
menta Slnee that t,me. the Techmeal Development 
and Evnluatmn Center of the C,v,l Aerona,,t,es Ad- 
mmlstretmn and ,tc predecessor crgameatmns have 
collaborated ,” much of ttua work 

Thrs report rev,ews the ma,or .actlv,tles ,” thn 
field and. ,n part~culular, outhncs the trends over the 
past 14 years ,” th,nk,ng and I” development Mamly, 
th,s has been a hrghly co-operstme aet,v,ty w,th prwata 
c”ncer”e end ,nd,vlduals mak,“g ma,cr co”tr,but~o”s 
at the,r own exoense Cc-ord,natlon of effort ,s 
,nchcated by a” brderly procers of esolutm” 

The eomb,ned op,“,c”s end suggestmns of all 
concerned have gu,ded the TDEC I” ,te development 
and eraluatmn work 

INTRODUCTION 

It 18 not certa,” that the first axplane to be flown 
after dark woe l,ghted However. 84 n,ght flymg co”- 
t,nued and part,eulsrly as mght a,r transportat,on was 
established, external hghtmg became a necessity De- 
mgners ,mmed,ately adopted the marme prsct,ce of 
using red and green port and starboard hghts These 
were located at the w,“g hps, and a wlnte l,ght wae 
located at the terl The hghts were not fleshed Th,s 
system of l,ghtmg v,as soon adopted for all BLP 
trsnaport a,rcraft and on such persona1 types of mr- 
craft that were hghted However, there woe a lack of 
umformlty ,n lamp ,,,te”s,tles, fixture deagn, and other 
charaetenat,es 

These l,ghta proved adequate for many years How- 
ever, traffic dens,ty end speeds were contn,ually ,n- 
creaemg w,th a correspondmg reduction ,” safety In 
1938, grow”g ccncern ,n this conneet,cn resulted ,n 
numeroue ,nduatry and government conferences at 
wh,ch varmue remed,al meaeures were d,scussed, and 
the need for developmg ““proved external mrcraft 
l,ghtmg arrangements was ,ndxated It was then that 
the predecessor crganwtmn’ of the CAA TDEC hrst 
concerned ,tself w,th the l,ght,ng problem 

S,nce then, ,t bas collaborated d,rectly and ,“d, 
redly I” much of th,s work The scope of ,ts actw,tles 
hoe expanded from the sporadw testmg of erpen- 
mcntel hght,“g corn 
hghtmg umte and t K 

onenta to the development of new 
e conduct of R,ght demonetrstw, 

Th,s report presents a brief reylew of the ma,or 
aetwlt,es or events that have h,ghl,ghted the field of 
external a,rcraft 1,ghtln.g iron, 1933 to 1961, melu- 
s,ve. as take” from the records of tlus Center The 
~o"Cl"~l~"s or JCl"t recommendat,ons that have eh- 
malted each event are a” ,ndxat,cn of trends that have 
gu,ded development e,Torts I” th,s field These ere 
presented ,n tabular form I,, the Appendw of this 
rWpCrt 

REVIEW OF ACTIVITIES 

1 Conference-A,r Lme pilots Assoc,ahon 
October 1933. Chwago, Ill,no,s 

The pllotn recommended that the An Safety 
Board study the questm” of devclopmg proper and 
effectwe arrcraft pcinhon l,ghte and, when a method 
of hghtmg that has ma~m,um effic,ency has been de- 
c,ded on that all pcalt,o” hghts be made undcrm It 
WBB further recommended that there be two talll,ghta 
on all lnterstote mrcraft eerrymg passengers and that 

both of these l,ghte be of the flash,ng type 
An arrangement of tb,s type hod been developed 

by Mr Charles Adler, Jr, and wes made avadable 

2 Conference-Conumttee of the Illum~nstmg Engv 
neenng Soaety (IES) on Avmtmn L,ghtmg 
Apr,, 1939. Washmgton, D C 

The members cf ttus ccmm~ttee were ,” genersl 
agreement that mere adequate mrcraft l,ghtmg signals 
were needed, end they definitely favored B change ,n 
the emstnvz reauwements to make warble the a”- 
prowl of umte c’apable of prov,dmg s&h signals Th6y 
also agreed that there was a” urgent need for a 1,ght 
,“g arrangement that would ,nd,cate not only the 
presence of a” mrplane but also ,ts d,rectlon of 
approach 

It wes further recommended to the CAA that a 
study be made of more effectwe methods of tall hght- 
,“g Th,s study should mclude an evaluat,on of the 
effectweness of bhnk,ng bghts, colored hghts. and 
hghts cf dmtmctwe shapes It was also recommended 
that a study be conducted to determme what might 
be done to elmnnate the hazard of poslt,on-hght burn- 
cute durmg fbght. w1t.h spec,al attentm” to the poseoble 
uee of a two-filament lamp 

3 Xeetlng-Safety Bureau, Cwl Aeronauhcs Board 
December 1940, Washmgton, D C 

The Ihrector of the Safety Bureau of the CAB 
had en ,nformal meeting with representatwe alrllne 
p,lcts They suggested that 

In sdd,t,o” to the standard wlnte tmlbght, a 
Aash,ng ta,ll,ght should be mstalled 
The angular lmnts of the current red end green 
wmg-tip l,ghts should be ,ncreased to 180’ This 
would make the axeraft more v,slble from the 
rear 
The C,vd Air Regulstlons (CAR) deahng w,th 
aweraft hghtmg should be relaxed enough to 
perm,t the ,nstallat~on of the best bghtmg u”,ts 
wadable, because hgbtlng umts wh,ch fully met 
the regulatmns were not ava,lahle 

4 Fhght Tests-TDEC 
June 1941, Ind,anapchs, Indmna 

As a,r traffic end speeds mcreased, the need for 
,mproved a,rcraft external l,ght,ng became urgent, 
and ccns~derably more attention wes gwe” to th,s 
problem The TDEC undertook the fl,ght teatlng of 
va~1ous poslt,on l,ghts which seemed to show pro”“se 
of moreanng the safety of thght The ,mmed,atc pur- 
pose of the tests was to deternnne the effectwenees of 
a flashmg talbght as cc”, ared to a steady hght. when 
wewed from another awp one under var,cue operetmg P 
cond,tic”r 

These tests ,nd,cated that two ta,lbghts were 
better than one and that flash,ng tadl,ghts were more 
readily observed the” steady l,ghte It also wea ,n&- 
cated that the echpse period per cycle should not be 
less than 0 16 second and that there should be at 
least 40 flashes per mmute 

The experrmental flashmg mechamsm used ,” 
these tests co”s,sted of B I&Volt wmdsh,eld-wper 
motor and a meehamcally adjustable contact connected 
to Its shaft A rheostat woe used to control the speed 
of the motor 

It was concluded that a fleatong mechamsm sat,.% 
factory for axplane mstallatmn should be developed 
Tent&we spec,Acatmns for flaehers were to be draw” 
up and vor,cus promlsmg types were to be suhm,tted 
to the TDEC for laboratory and Avght test,ng 

‘Heremsfter referred to es the Techmcel Develop. 
ment and Evaluat,cn Center (TDEC) 
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6 Co”ferenc+Alrcraft Arworthmess Sectmn of the 
CAA and TDEC 
June 1941, Washmgton. D C 

A development program for the TDEC was dw 
cussed at th,s conference, and the follov~ng items were 
proposed for “nmedmte l”vest,gatm” 

B To ,“crease the mtenslty of the tallhght to 32 
candlepower (cp) 

b To test var,ous flashers for tallheht systems I . 
c To determme the advantages, If any, of two 

tallhghts of dlfferent colors 

6 Laboratory TestsNat,o”al Bureau of Standards 
(NBS) and TDEC 
June 1941, Wash,“gton, D C 

Laboratory evaluatmns were conducted at the 
NBS on flashers subnutted to the CAA. and flight tests 
were conducted by TDEC It was concluded that the 
mechamcal flashers were supenar to thermal Rashers 
because they ,wre less sffected by changes m voltage 

7 Conference-Arcraft Llghtmg Committee of the 
A,r Transport Assocmtmn (ATA), Safety Bureau 
of the CAB, and Engrneermg Sectron of CAA 
July 1941, Wash,“gton, D C 

In order to obta,” the reactmn of pdots and also 
of the managerml and englneerlng staffs of the various 
am earners, the Eng,“eer,“g Sect,“” of CAA had 
prewously prepared and dlstnbuted a questmnnane 
about pos,t,o” lights The results of th,s questmnnawe 
were dIscussed One of the outstandmg crlt,c,sms of 
aueraft pas,t,o” hghts I” current use was that they 
were not readdy ldent,fied as belongmg to an arcraft 

It was dec,ded that the posltmn-hght problem 
might be resolved Into three phases 

The “nmedmte development of an Improved 
arra”peme”t ot tallllahts 
The “&edmte development of Improved hghtmg 
1” the forward d,rectmn 
The undertakmg of a long-range program 
lnvolwng the entre erterns, hghtmg problem 
More specuicallv, It was suggested that 
Two Basb,“g tadhghts should be used, that one 
be wh,te and the other red. and that the red and 
the wh,te tmlhghts should be flashed alternately 
at a frequency of flash to he determ,“ed by 
ground tests 
It was b&wed that the forward-hght problem 
mamly ,“volved the need for much higher I”- 
te”s,t,ea or add,tmnal hght sources The TDEC 
was to develop an oscdlatmg or sweep-beam 
type of hght whleh nught be located 1” the nose 
of the arplane It was suggested that th,s hght 
,“corporate B dual lens arrangement Th,s would 
show red on one side and green on the oppoate, 
and ,t was to show white for a few degrees each 
s,de of dead center 
The long-range program was to take Into con- 

slderatm” the react,“” tm,e of the p,lot to “armus 
colored-hght arrangements, aa rnterconnected with a 
pdot’s reflexes to arcraft controls. and ,t was to de- 
velop a system of measurements which would gwe 
a numerical evaluatm” to the varmus posltmn-hght 
arrangements 

3 Ground Observatmn Tests-NBS and TDEC 
August 1941, Washmgton, D C 

A progrmn sponsored by the TDEC was under- 
taken fit the NBS Prelnmnary ground obaervstmn 
tests were made to demonstrate the effectiveness of 
mult,eolored Rashmg tadhghts mcludlng red, white 
and green combmatmns 

The general conclusmns drawn from the tests 
were 

A flashmg wh,te hght IS more eRectwe than a 
steady hght 
A combmatmn of white and red hghts m the 
sequence of wh,te, red, and a short eclipse w&s 
deR”,tely favored 
The sequence of red, white, and a short eclwse 
was not favored because of a momentary blendmg 
of the hvo colors 
It was suggested that each hght be followed by 
an echpse, hut the equipment used could not 
orov,de far this desred evcle 
The comb,“at,o” of red and green tadhghts was 
not generally accepted 
The camb,nat,o” of three colors met wth no 
favor 

It was planned to modify further the equ, ment to 
pernut a” eehpse between each suceeedlng ight and P 
to conduct fl,ght tests at a later date 

9 Fhght Demonstrations-Amenesn Arhnes, Eastern 
An Lmes, NBS, CAB, and CAA 
October 1941, Weshmgton, D C 

Fhght demonstratums of B two-color flashing tall- 
lmht were conducted at the Washmgto” Natmnal Ax- 
p&t by Amerma” Arhnes and E&tern Au Lmes 
Personnel of the TDEC participated as observers 

The ,nsta,lat,o” mcluded red and white tazlhghts 
wth a swtchmg mechanism whwh caused the hghts 
to flash elternatelv at 40 Rashes wr mmute Each 
cycle co”s,sted of- 150” (0 625 second) white, 10 
(0 042 second) echpse, 150’ (0 625 second) red, and 
500 (0 208 second) echpse ? The specml tadhghts, Fig 
1, were mstalled on a DC-3 suplane of the Amerxan 

Wg 1 Red and Wh,te Flash,ng Tadlight Installatmn 

A,rl,“es The red and the white hghts were prowded 
wth 32- and 21-cp lamps, respectwely. Instead of the 

‘The cycle, or,gl”ally expressed I” degrees, 
referred to the angular rotstm” of the cam 
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conventlona, 16.cp lamps, requred for this locatlon 
Eastern An Lmes provided a DC-3 axplane to carry 
the observers 

It was concluded bv the observers that 
a The orplane could he s,“gled out read,ly agamat 

a background of c,ty hghts when the red and the 
white flash”u tadhehts were ooerated 

b The steady w&e ,,;ht under the same eo”d,tm”s 
was much mferlor to the flashing arrangement 

As a result of these and other pi-ev,oos observatmns, 
the Engmeenng Se&on of CAA subm,tted to the 
Regulation Sectlo” a number of regulatory rev,s,o”s 
which would permit a,r corr,ers to mstal, and d,spla) 
this nnproved type of tadhght arrangement 

10 El&it CDAegmonstratlon-Amer,ca” A,rl,“es, NBS, 

Jan& 1942, Wash”@on. D C 

A system of pos,t,on hghts that provided for the 
red flash”,g tadhght to be synchromzed w,th hghts 
on the fuselage and for the white flashung tallhght to 
be synchromzed with the red and the green wmg-t,p 
hghts way mstalled on an a,rp,ane be,o”g,“g to Amer~. 
es” AlrImes Two fuselage-hght arrar,geme”ts were 
demonstrated (1) two white hghts on either side of 
the fuselage near the fin, (2, two white hghts on the 
top and the bottom of the fuselage I” hne with the 
wing-tip hghts This system of hghtmg was observed 
durmg flleht at th.: Washmeton Nat,o”a, A,rnort 

The op,“,ons of the observers were 
The Rash,ng of all the hghts IS a deaded nnprove- 
ment and areatlv aIds the observer I” locatme the 
arrplane - 
The hghts should he flashed at 40 cycles pep 
“nnute and should he controlled so that the red 
and the green wmg-t>p hghts and the wh,te ta,l- 
hght would be ON for 0 625 second followed by 
an echpae of 0 042 second, and then followed by 
the whati fuselage hghts and the red tmlhght 
ON for 0 626 second. and last followed bv an 
echpse of 0 208 seconh 
The white hghts on the r,ght and the left side? 
of the fuselage near the fin could be ebmmated 
The candlepower of the forward wh,te fuselage 
hghts could he ,“c,eased from 32 to 60 ep 
The cut-offs on the tmlhghts should be changed 
so that hght would he vls,ble for 90’ on each 
side of the long,tudmal ax,s of the urplane 
Instead of for 70” 
A system of flnshmg hghts IS necessary, and very 
httle addltlonal work would be requred to de- 
velop a system of hghts which could be con- 
sldered aa a suitable stopgap for the “nn,ed,ate 
future 
A thorough long-range study of the over-all 
problem of arcraft external llghtmg should be 
undertaken 

11 CAR Release No 13 
January 1942. Washmgton, D C 

CAR Draft Release No 13 contamed proposed 
amendments to Parts 04, 16. and 60 of the &VII An 
Regulations a.6 follows 

Red and whit. tallhghts shall be used 
The bxlhrhts shall flash alternatelv 
Stead11 
type 0 P 

birnlng hghts shall be used o” personal 
*Ireraft 

Flashmg of the hghts on a,r transports shall be 
at a rate of 40 c>e,es per ““nute 
Each cycle shall be as follows 
(1) Wh,te tmlhght ON 0 626 second 
(2) Echpse 0 042 second 
(3) Red tadhght ON 0 625 second 
(4) Eehpse 0 208 second 
Flash-t”nmg Lolerance shall be * 10 per cent 

g Both llghts shall use 32-cp lamps 
h Cot-off angle shall be 140” 
, Effective date proposed-My 1, 1942 

The above requ,re”,ents, I” the for”, of Clvll AI* Reg- 
ulatmna, were promulgated on January 1, 1943 

12 FCI~g~tCDAegmonstratlon-Amerlcan A,rh”es, NBS, 

Febr;a,v 1942, New York, N Y 

Amsnca” Auhnes demonstrated pos,t,o” hghts to 
obtal” the reactlo” of the group of observers to varlo”s 
combmatlons of flashmg and steady hghts 

The following l,ghtlng comb,natlons were 
observed 

a W,“g-t,p hghts and tallhghts Rashmg, top and 
bottom fornard fuselage hghts Rashmg 

b Wmg-t,p hghts and tallllghts hurnmg steadI,>. 
too and bottom forward fuselage hahts flashmr 

c Wing-tip bghts and tallhghts iash;ng, forward 
and real white fuselaee hehts flashme 

The Rashmg rate uas 40 Rashes per mmute for each 
group of flashmg hghts, or B tots, of 80 flashes per 
mmute for both the pos,t,on and the tuselage hghts 
A spec,a, experimental Rasher was used to give this 
Rashmg rate The observatro” a,rplane made approach 
maneuvers, so that the A”racan A~rhnes amplane 
could be observed from all crltlcal angles 

From obuervatmns, rt was recommended that 
a The CAA should g,ve cons,derat,on to allowmg 

the axlrnes to use a combmatmn of flashmg wing- 
t,p hghts, tulhghts, and wh,te hghts located on 
the top and the bottom of the fuselage I” hne 
w,tb the wmg-t,p hghts as followe 
(1) IVV;edtadl,ght and wmg-tip llghts ON 0 GL5 

(2) Echpse 0 042 second 
(3) Red tadhght and forward fuselage hghts ON 

0 625 second 
14, Echnse 0 208 second ,~, . 

b Flashmg c, cles of two or more hghts at the rate 
of 40 per mmute should be used I” order to 
p,ovlde flashes at the rate of 80 per mmute 

< No futhe, cons,derat,o” should be gwen to the 
wh,te fuselage hghts on either side of the fuselage 
near the An 

d Wh,te hghts shoold “se lamps havmg lntensrtles 
of 32 cp rnl”“n”rn to 50 cp max”num 

e The present regulat,ons, proposed January 1942, 
cover,“g the Aash,“g white and red tadhghts 
qhould he adapted as soon as possrble hv al, 
alrllnes 

I3 Ground Observatmn-Kollsman Instrument DIVI- 
610”. TDEC 
September 1942, Flushing. N Y 

The TDEC contracted w,th the Kollsman Instru- 
ment D,v,slon of the Square D Company, WoodsIde. 
New York, for the development of tubular “eon type 
of lamps Both “eon (led) nnd xenon-mercury (green) 
lamps were fabnzated, tested, and observed These 
were operated by condenser d,scherge to provide very 
short flashes The power supply could he keyed to 
provide ,“term,ttent or steady burnmg of the lamps 

Followmg laboratory tests, these lsmps were 
mounted on the roof of a buddmg on the south shore 
of Flush,ng Bay and were observed from a Coast 
~,~,d patrol boat at d,stances of from one to five 

It WBS concluded that 
a The neon lights (red, were clearly nslble at five 

mdes dlstanee 
h The x%non-mercury hghts (green, were not 

v,s,ble beyond B dmtsnce of three mdes 
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Condenser-discharge flashmg should be evaluated 
I” flwht 
Both-power supply ““Its were large, heavy, and 
meficlent I” their own power reqwrements 
The tubular hght sources would ,“vo,ve large 
unlta for mstallatmn on mrcraft and did not lend 
themselves to effwlent reflector arrangements 
In general. the “se of such hghts on amcraft does 
not appear practlca, However, It was eonsldered 
dealrable to observe B condenser-dlscharge 
flashing light In flight for more complete 
evaluatmn 

14 Fhght ObservatlonbElectronc Laboratories, In- 
corporated. TDEC 
July 1943:Indmapohs, Indmna 

The TDEC contracted with Electronic Laborato- 
nes, Incorporated, I”d,a”apolls, Indiana, for the 
development of a condenser-dneharge lamp 

The lamp was mounted on the fuselage tall of a 
Boemg 241-D slrplane snd was fllght tested at Indmn- 
apohs The airplane I” fhght was observed from the 
roof of the hangar The rate of flash was two per 
second The hght was observed for a distance of 26 
miles, however, ,t lacked the ab,hty of other less I”- 
tense hghts to attract attentmn It was d,fficu,t to 
locate unless the observer knew where and when to 
look It also gave unsatisfactory mdlcatmn of the speed 
or of the drrectm” of A,ght of the axplane 

The condenser-ducharge lamp, as tested, wns not 
consldered practlca, for mrplane use 

15 Ground Test-NBS and TDEC 
March 1944, Washmgto”. D C 

Ground observatmn tests were conducted at the 
NBS to compare the relatwe ments of the present 
flashmg schedule of wh,te tadhght and wng-t,p hghts 
ON 0 625 second and eclmse 0 042 second. red tall- 
hght and fuselage hghts ON 0 626 second and ee,,pse 
0 208 second w,th the suggested new flashmg schedule 
of white tallhght and wmg-t,p hghts ON 0 542 second, 
echpse 0 208 second, red-tmihght and fuselage hghti 
ON 0 542 second. and eehnse 0 208 .eeond 

It was the u”a”,mous op,“,o” of the observers 
that the present Aashmg schedule should be abandoned 
and the new flashmg schedule adopted 

16 Fhght Observatmns-TDEC 
February 1945, Ind,a”apo,,s, Indmna 

Fhght observatmns of a” expermwntal oscdlatmg 
posltmn hght. show” ,n Fig 2. were conducted by the 
TDEC The hght was mounted on the escape hatch 
dwectly over the cockplt of a Boeing 247-D a,rp,a”e 
The frequency of the oscdlatmns was vaned from 30 
to 60 cycles per mmute The hght was equpped wth 
a lOO-cp lamp to prowde a msxmmm beam lntenslty 
of some 5,000 cp wth a red lens and appronmate,, 
26,000 cp wth a clear lens The ,,ght was observed 
from another airplane durmg flight so that observatm” 
could be made from all crltma, angles of approach 

The general conclusmns draw” from the flight 
observatmns were 

The osclllatmg hght wth a red lens gwes a very 
dlstmctwe and co”sp,cuous s,g”a, d,ffen”g eon- 
slderably from any other type of ground or 
alrborne hghts 
Use of the lOO-cp lamp makes ,t poss,b,e to as- 
eertam the presence and ayproxmmte d,rectro” 
of flight of the hghted a,rplane from at least 
twice the dmtance passrble wth the conventmnal 
flash,“g pos,t,o” bghts 
The use of a red hght appeared to have defl”,te 
advantages over the wh,te ,,ght s,“ee (I) better 
contrast between stars and other ground or am- 
borne hghts IS obtslned, and (2) there ,s less 
lllum~nat,o” of haze I” the atmosphere 

A sweeping cycle of approxunately 40 excurs~~ons 
of the beam per minute seemed most eonsp~uous 
and seemed to have the most ablhty to attract 
attentmn Thxs awears to the observer as 80 
flashes per mmuth 
A nose or underfuselage 

P 
osltm” a” the aqlsne 

was suggested as B pre erred locatmn for the 
hght With the hght located on the hatch of the 
awplane. the beam of hght traveled m front of 
the pIlot and was consIdered dwitr.xtmg 1” haze 
or fog 
It appeared that GO” horizontal beam sweep 
;I$; be mereased to at least 90” end possibly 

Wg 2 Expenmental Sweep-Beam “Fire-Engme” Light 

17 Fhght Demonstratmn and Conference at TDEC 
July 1949, Indlanapohe, Indmna 

The prmmry purpose of the flight demonstratmn 
and conference was to obtam the ass,sta”ce and opm- 
10”s of all segments of the arrcraft Industry end to 
obtam factual-mformatmn for the Umted States rep- 
resentatives at future meetmgs of the Internatmnal 
CISI, Avratmn Or.am,zatmn iICAO1 Observera from 
the followng orga”,zat,o”s were present Ax Lme 
Pllots Asaocmtmn (ALPA). NBS. AIrcraft Owners 
snd pilots Assocmtion (LOPA). .IES, Departmenta 
of the Navy and of the Aw Force, CAB, CM. lamp 
manufacturers. hghtmg assembly manufscturers, and 
“*r,o”s *,r,,nes 

The emstmg U S system and an alternatwe aya- 
tern of pos,t,o” hghti proposed by the Umted Kmgdom, 
see Table I, were observed 1” the laboratory and also 
dur,“g B,ght 

The expenmenta, sweep-beam light (Event No 
16) was mounted m the nose of a DC-3 Airplane, as 
shown I” Fig 3 It was caused to oaelllate at the rate 
of 40 excursmns per mmute. and the lamp, whxh was 
rated at 100 cp, was ovewolted for test purposes so 
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TABLE I 

COMPARISON OF UNITED STATES SYSTEM AND PROPOSED UNITED KINGDOM SYSTEM 
OF AIRCRAFT POSITION LIGHTS 

system Cycle segment 

I 2 3 4 

Umted Red and green Eclipse Upper and lower Ecl1ps.e 
states wing-tip lqhts white fuselage lqhts 

w,th wh,te tall- with red tallllghts 
lights 

0 54 second 0 21 second 0 54 second 0 21 second 

Unlted Red and green Red and green Red and green Red and green 
Ku-qdom wng-tip hghts wng-tip lqhts wing-tip lights wng-tip 11ghts 

with white tall- plus white tall- 
lqhts lights plus upper 

and lower white 
fuselage lqhts 

0 54 second 0 21 second 0 54 second 0 21 second 

Rg 3 lnstallatmn of Expenmental Sweep-Beam 
Light ,,I Nose of DC-3 Alrplsne 

that its mtensay was 196 cp The lamp was carefully 
located wth respect to the reflector so that wth d 

ted cover glass a maxmum beam mtenslty of 10,000 
cp was obtamed 

Durmg the demanstratmn, the observers were 
earned m a second DC-3 axplane that made ap- 
proaches to the first DC-3 so that the two systems of 
posltmn hghts and the sweep-beam hght could be 
observed from all crltlcal angles of approsch The 
expermxntal hghts were observed wth both starhghr 
and c,ty hghts as a background The nslblllty was 
reported to be 12 mdes 

The general consensus of those in attendance was 
The U S system of posltmn hghts offers better 
dlrectmn and attitude mdlcatmn than does the 
system of the Umted Kmgdom, however. nelther 
system by Itself was consldered adequate for 
present-day condltlans 
The red tallhght of the U S system was easily 
confused wth the red hght on the wng tip 
A dual tadhght was preferred to one hght 
An amber hght was suggested to replace the 
present red tadhght 
The mtensltles of the flashmg tadhghts and wmg- 
tip hghts should be mereased es much as the 
present fixtures wdl pernut 
Them flashmg rate should be mereased beyond 
40 cycles per mmute for greater effectweneas 
The sweep-beam hght could be readily seen from 
an approachmg aIrplane for a dwtance of 20 
miles Two or three mmutes of tnne elapsed 
before the other hghts of the alrplane were 
detected 
A more dearable lacatmn for the sweep-beam 
hght would be the wmg tlps In the fuselage-nose 
posltwn. the hght beam produced dlsturbmg re- 
flectmna when the arcraft was tl>mg through a 
hazy atmosphere 
A comnuttee that represents the alrcraft and the 
air transport mdustrles should be appomted to 
consider the suggestmns that were made for nn- 
provements III axcraft pasltmn hghts The worth- 
while suggestmns were to be utlhzed m a later 
demonstratmn 
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13 Conference-Committee of Representatwes From 
@aft and An Transport Industries (Paragraph 

September 1949, Washmgton, D C 

Aa recommended (Event No 17). a comnuttee 
II F Tanke of the CAA aa Chawmsn to 

ft oos,- 

evaluatmn and tests 
It was determlned that the next flight 

demonstratmn should mclude 
a A variety of flashmg rates 
b Fuselage hghts havmg 50 cp 
c An array of tallhghta mclLdmg wh,te, red, 

amber (yellow), and lunar wh,te 

19 Fhght Demanstrahon and Conference at TDEC 
August 1960, Indmnapohs, Indmna 

This demonstratmn was the result of suggestmns 
made by the committee descrlhed m the foregomg 
paragraph It was conducted at the TDEC under the 
auspwes of the CAA wth Mr W A Colluw as Chaw 
man The members who were present were representa- 
twes of the amcraft and ax-transport uidustrms, 
ALPA, Departments of the Navy and of the Air Force, 
CAB, NBS, Great Bntsm, Guggenheim Avmtmn Safe- 
&C;;?. lamp and lamp-fixture msnufacturers, and 

A Department of the Air Force HSH h&copter, 
a Umted Am Lmes DC-3 mrplsne, and DC-3 and Boe- 
mg 247-D airplanes belongmg to the TDEC were flown 
,n the demonstratmn 

Wg 4 Hotatmg-Pnsm Lght 

The S,korsky h&copter W(LB equipped with a 11 ht- 
mg un,t mounted on top of the cabm lust ahea d of 
the pylon The umt consmted of two high-mtenaty, 
sealed-bean, umta located back to back. rotat,“= at 
60 revolutions 
InsIde a red gass dome, and gwmg 100 flashes P 

er Inmute @pm) In a h&,aontal pime 

2 
er 

mmute The hght was developed at the Neval Am est 
Center at Patuxent Rwer. Maryland, wtJa the EO- 
operatmn of Federal Enterpnses, Inc. of Cbwago, 
Ilhnols 

The Umted Air Lmes DC-3 mr lane was eqmpped 
wrtb a hghtlng umt developed by t ?l e,r engmeera and 
mounted on top of the fin The umt mcluded a smgle 
sealed-beam iamp which rotated m a hormontal plane 
nude a red plastic dome whde It oscillated slowly m 
a vertical plane through about 70” The DC-3 amplane 
belongmg to the TDEC had an experimental h,gh- 
mtenslty Jlght mstalled m the nose This was developed 
by Lummator Inc , of Chxago. IJJmors, and consmted 
of a fixed sealed-beam umt m front of wh,ch rotated 
two clear plastw discs Each drae was formed as II row 
of parallel pnsms. and the speed and dlrectmn of ro- 
tatmn of each dmc could be adjusted to cause the 
resultmg beam to follow a varwty of patterns A 
sumlar hght, emhodymg the use of a rotatmg prism, 
1s shown m Fe 4 A red plastw cover was mounted 
m front of the discs Durmg the demonatratmn, the 
beam was caused to sweep from side to s,de 

Fig 5 Standard-Thomson Axcraft Sweep-Beam Light 
and an Array of ExperImental FJashhmg LIghta 

on Tad of Boemg 247-D Airplane 

In add,t,on to Its standard wmg-tip and fuselage 
hehts. the Boeme su~lane carned I 

a F,ve ta,Jlrghrs m-a vert,cal row wth red, avmtmn- 
yellow or umber. lunar-whrw, end clear cover 
glasses See Fig 5 

b Lx Fuselage hghts lust aft of the eabm. wth 
two on the center hne and four at 46” from the 
vertical See fig 6 
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c Three aircraft type of sweep-beam, h,gh-,ntenaty 
hghts wth two ,n the lead,ng edge of each wmg 
t,p, as prevmusly recommended (Event No 17), 
‘;ninodn; m the tall of the fuselage See J+gs 5, 

Each of the ta,lJ,ghts contamed a 21-cp lamp and 
was eqwpped with speeml studded reflectors manufac- 
tured by The Gr,mes Manufacturmg Company, Ur- 
bana, Ohm The five talll,ghta were spaced 2 % ,nches 
between centers W,th th,s camhmat,on, the effect of 
close spacing (2 ‘h mches) and of ,v,de spaemg (7% 
Inches) were observed The sw,tch,ng arrangement 
permItted showng the J,ghtmg combmatmns of amber 
wth clear, red wth clear, and amber wth lunar wJnte 
at B vanable flashmg schedule of 40, 30, and 120 
cycles per nnnute 

F,g 6 Experimental Arrangements of Flnshmg 
Fuselage LIghta on DC-3 A,rplane 

The swttchmg arrangement and flasher mechanism 
permItted the upper and the lower forward, the upper 
and the lower aft, and the 46” aft fuselage l,ghts to 
be ahown separately or ,n combmatmn w,th the 
conventronal pos,t,on hghts 

The sweep-beam hghts were an outgrowth of B 
TDEC development m which the des,gn reqwrements 
were determmed through the modlficatmn and testmb 
of the experunental Jlght. The Standard-Thomson Cor- 
poration, Dayton, Ohm, undertook the des,gn of the 
a,rcraft type of 1,ght ,n accordance wth those des,gn 
reqwrements and supplIed three such l,ghts to the 
TDEC The 1,ght ,s 6% ,nches ,n dmmeter, 4 mches 
long, ,ve,ght 2% pounds, and uses 73 watts of electr- 
cal power It mcludes a 4%.Inch dmmeter. PAR-36, 
sealed-beam lamp which IS caused to osc,llate from 
s,de to aide through an angle of 60’ at 40 exeursmns 
per mmute, thu% producmg 30 flashes per mmute 
Specml lamps were suppl,ed b) bath the General Elec- 
tr,c Company and the Westinghouse Electr,c Corpora- 
t,on They have a max,mum beam mtens,ty of approw- 
nnately 60,000 cp However, where red or green plast,c 
covers are used, the mtenslty of the resultmg beam 
IS reduced to approximately 10,000 cp 

As ,nstalled m the Boemg. red end green plast,c 
covers were used on the wmg-t,p ,nstallations, and a 
clear plast,c cover was used on the fuselage-tad m- 

stallatmn The forward beams covered a hormontal 
angle from straight ahead to 60” outboard, or a total 
of 120” The tad umt swept through a total angle of 
50’ The vert,cal spread of the huh-mtenslty portmn 
of the beam was 14” These Jlghts were nslhle at 20 
to 30 mles d,stance on a clear mght, w,th 16 m,les 
v,slb,Jlty reported by the U S Weather Bureau at the 
a,rport. and appeared as a steady l,ght punctuated by 
ve;ytz,tense flashes at the rate of 30 flashes per 

Rg 1 Standard-Thomson Sweep-Beam L,ght, 
Or,gmsl Model 

The conference group arrived at the followmg 
pomts of agreement based on the demonstrated J,ght 
mg configuratmns and on enswng d,scuss,ons 

B General 
(I) The mtens,ty of the flash,ng tedlwhts, the 

wng-t,p lrghts, and the fuselage hghts ,s 
madequate and should be mueased e.s much 
as poss,ble 



Fig 8 Installatmn of Standard-Thomson Sweep-Beam Light in Wmg Tip of Boemg 247-D Airplane 

(2) All aueraft, mcludmg personal type of an 

f lanes. should be equipped wth flashmg 
lghta 

Flashmg Sequence 
(1) A defimte Improvement ,n the present flash- 

,ng arrangement might be obtamed by 
;;31$ to the follovnng sequence 

wmg-tip Jlghts, upper and lower 
fuselage bghta. and white tadbght ON 

(b) EcJ,pse 
(c) Both wmg-tl hghts, upper and lower 

goward fuse age Jlght, and red tmlhght P 

(dl Ecliose 
(2) The en& sequence should be repeated at 

the rate of 30 to 40 cycles per mmute ,. . - . 

(1) The red and white tadllght combmatmn was 
supermr to the others demonstrated The 
avmtmn-vellow hnht did not nrovlde a dw 
tmct c&r, and The lunar-wJite Jlght was 
mccnsp~cucus even st a relatively short 
distance of 4,000 feet 

(2) The talhghtn should be separated as much 
as possible, smee mde spacmg gave a ,ump- 
mg effect that added to the over-all ccnspw 
~c~sness However. this separatmn dlstanee 
should be stsndardlzed 

Fuselage-Llaht Confiauratmns 
(1) The fuselage J&ta that were located m Jme 

v&h the wmg-t, hghts were supermr to the 
other conllzura tp ens oresented 

Very-Huh-Inteixty Llghis 
(1) Rotahng-beam, high-mtenalty Jlghts 

The hght which tllted as it rotated did not 
pronde adequate hemmpherlc coverage The Idea 
wen eonsldered dewable III pnnclple, and furthe, 
development of thhla Jwht wns recommended 
(2) Sweep-beam hghts, wmg-tip locatmn 

(a) 

G-1 

Cc) 

These were effectwe m the sector swept 
by the beam, but the sectors should be 
expanded tc obtam mcreased coverage 
If the I hts are mstalled m the tad of 
the fuse age, Y the mtensltles should be 
reduced m order not to bhnd the pdot 
of a closely fcllowng alrcrsft This 
could he particularly undesirable dur- 
LIIC take-off or Jandme coeratmns 
S&e the beams did not’ sweep sc thst 
they would cross m front of the am- 
plane. the effect of any possible halatmn 
was rmmmlzed 

(3) High-mtenslty hghts should ho located &her 
outboard of the propeller discs or as far back 
on the fuselage as pcaslble The fuselage- 
ncse Jocatmn was considered undeswable 

(4) Serwce testmg of new hrgh-mtenmty hghts 
on slrhne arrcraft was recommended 

f Helltooter Lmhtu-E 
The &atmg he&pter bght ~a.3 effectwe IIS a 

warnmg J,ght but lacked dotmctweness 

20 Fhght Demonstrstmn and Conference - TDEC. 
CAA, and ALPA 
September 1960, Chacago, IlJmo~a 

The questmn of how the wng-tip, fusela e, and 
tadhghta should be flaehed wth respect to eat % other 
was not resolved at the August 1960 conference at 
Indmnapolls (Event No 19) In order tc obtam a 
ccnsensu~ m that ccnnectwn. the TDEC and the ALPA 
arranged for a demon&r&on at ChIcago The ALPA 
mvlted a represent&w? group of smhne pdota to 
obseme these flight te& 

The Boemg 247-D airplane belongmg to the TDEC 
was flown to Chicago. and v~rmus flashmg arrange- 
me& were shown It was the cpmmn of the group 
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TABLE II 

SUGGESTED FLASHING SCHEDULE 

Cycle Segment 

1 

Red and green wng- 
t,p l,ghts plus wh,te 
fuselage lIghta plus 
white ta,ll,ghts 

2 

EcJ,pse 

3 

Red and green wmg- 
tip lights plus wh,te 
fuselage lights plus 
red talllIghts 

4 

Eclrpse 

ON 0 54 second 0 21 second ON 0 54 second 0 21 second 

The ilashmg Mhedule ahown ,n TsbIe II should 
he adopted by the nwlmes mnnedmtely as an 
lnterlm measure 
The present flasher system could be ess,ly 
modriled to prcwde the suggeated flash,ng 
schedule 
A Jong-range study rcgram should be planned 
ecneemmg external ,ght,ng for mrcraft P 

F,g 9 InstaJlatmn of Low-Intenaty Helrccpter 
Rotor-Tip L,ght,ng 

21 Fhght Demcnstret,cn by TDEC of Hel,ccpter 
Rotor-T,p-L,ght,n&-for the Depsrtments of the 
?SSw and Am Force, lamp manufscturera, and 

October 1960, Indmnapcls, Indiana 

Th,s R,ght demcnstratrcn WPB part of a navy 
program ,n wh,ch the Department of the A,r Force 
and the TDEC cc-operated The purpose of th,s 
demcnstrat,cn and cbnference were to 

B Effect unproved cc-crdmatmn of the aet,wtles of 
the Departments of the Navy and of the A,r 
Force, the CAA, and the a,rcraft mdustry ccn- 
eernmg the development of external hght,ng for 
hel,ccpters 

b Evaluate recent developments ,n th,a field 
c Plan for ccntmued developments of external 

l,ghtmg arrangements for hel,eopUra 
For demcnstrat,cn purposes, a S,kcrsky HSH heh- 

copter was auppl,ed b the Department of the A,* 
Force from the Wng t-Pattsrson A,r Force Base, h 
Oh,o A set of three wood and iabr,c blades den, ed 
for th,s heJ,ccpter was suppl,ed by the Naval Am F eat 
Center, Patuxent R,ver, Maryland Each one of theae 
was equ,pped w,th a 3-cp lamp ,,I the t,p See F,g 9 
Arrangements were prcvlded for steady or flashmg 
cperat,cn of e,ther 63 or 30 flashes per mmute 

The hellcopter was flown ,n the v,c,n,ty of the 
Weir Cock Mun,c,pal Amport, Indmna ohs, Induna 
Observers were carr,ed ,n the Bce,ng 4 47-D suplane 
belang,ng to TDEC The mrplane cueled the hehccpter, 
SC that the hghtmg could be observed wth B dark 
background and w,th the e,ty and a,rport hghta as a 
backprcund 

it was the CCIWSWS of the conference that 
fcllcwPd that 

Rotor-bp hghtmg, as demonstrated. 18 very dm- 
t,nct,ve and ecnsp,cucus but is should be further 
developed to cbta,n grester ,ntens,ty The hght. 
as ,nstaJled. was nable at a d,stance of not more 
than one m,le when newed agamst the bach- 

6 
cund of awpcrt and c,ty hghts Pcs,t,ve vls, 

,l,ty for a d,stance of five m,les ~8s ccns,dered 
des,rable 
Flaehln rotor-t,p hghts were less effectwe than 
steady ,ghts f 
Rotor-t, l,ght,ng prov,ded ccns,derable ass,st- 
wee m P and,ng and ,n determmrng the clearance 
between rotor t,ps and other objects 
Rotor-Up hghting was not dlsturbmg to the p,lct 
A complete rotor-t,p Jlghtmg system should not 
reqwre more than 300 wat& of elaetr,eal power 

A prcgrsm for ccntmumg the development of 
rotor-t,p l,ght,ng was proposed 
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RESULTS 

The keynote of actw,tlea concernmg external au- B Conductrag studlee and laboratory and 111 ht 
craft hghtmg for the past 14 years hsa been co- teete loolung loward the estabhahment of k m “I- 
operetmn Indlmduala, manufacturer.% the a~rlmea, and mum basic des,gn cnterm for etimal hghtmg 
other pmata orgsnmhons, at them own expense have umte and asaocmted equipment 
made many ,mportsnt eontnbutmns 1x1 this field 
Both government and prwate organlsatmna have co- 

b Conductmg studws and laboratory end flight 

ordmated then efforts LIO that an orderly evolutmnary 
teste lookmg toward the establtiment of mm,- 

process has resulted and dupbcation of e&art has been 
mum baale standarda eorenng the mstnllatxm of 
externsl aweraft hghtmg umta and associated 

~mmnsed 
The combmed omnmns and auggeatmna of all con- 

cemed have guid6d the 1 PDEC I” 1t8 ~lannma for 
contmued aetlmtlea m this field, which act<mtles 
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APPENDIX 

&.UMf: OF RECOMMENDATIONS RESULTING FROM CONFERENCES AND TESTING 

Date and Place Event 

October 1938 
Chxago, Ill 

Conference 

April 1939 Conference 
Washmgton, D C 

December 1940 COderT?nCe 
CAB 
Washmgton. D C 

June 1941 Test5 
TDEC 
Indlanapolls, Ind 

June 1941 Conference 
Washmgton, D C 

June 1941 Laboratory 
Washmgton, D C Evaluatmn 

Fl,ght Tests 

ALPA 

IES camrrnttee on 
Av,at~on Lqhtmg, 
NBS, 
CAA 

Safety Bureau, 
CAB, 
ALPA 

TDEC 

CAA AIrcraft Air- 
worthiness Sectlan 
and T DEC 

NBS, 
CAA 

Recommendations or Conclusions 
(Repet,t,ons are marked w,th an *) 

Adopt unlform hghtmg arrangement + 
Adapt use of two flashmg ta,ll,ghts * 

Provide approach dIrectIon mdlcatlon 
Adopt standards * 
Conduct study to evaluate 

a, Flashmg 
b Color 
c Var,ous conflguratlons 

Use two-filament lamps for rellabrllty 

Relax CAR to perrmt use of wallable units 
Adopt use of flashmg talllIght I* 
Increase wmg-tip hght cut-offs to 180’ 

Flashmg light 1s better than steady light * 
Two ta,ll,ghts are better than one * 
Echpse of not less than 0 15 second 
At least 40 flashes per mmute 
Development of flashmg mechamsm necessary * 
TDEC should evaluate avaIlable flashers 

TDEC should conduct program to 
a Effect talllIght ,ntens,ty increase to 32 cp 
b Evaluate ex,stmg flasher mechamsms * 
c Evaluate two different-colored ta,ll,ghts 

Mecharucal flashers superior to thermal flashers 



RI&X& OF RECOMMENDATIONS RESULTING FROM CONFERENCES AND TESTING (Continued) 

Event Date and Place Event Organlzatton Recammendatmns or Conclusmns 
NO (Repetltmns are marked with an *) 

7 July 1941 Conference CAB, 
CAB, CAA, 
Washmgton. D C , ATA. 
Mr Lederer’s 
Office 

Armed Forces, 
Umted Air Lmes 

a August 1941 
NBS, 
Washmgton. D C 

9 October 1941 
Washmgton 
Natxzanal Airport 

10 January 1942 
Washington 
Nattonal AIrport 

Ground Tests NBS sponsored by Flashmg red and white lights better than steady 
TDEC l,ghts * 

Flight American AIrlines, 
Demonstration Eastern 41r Lines, 

CAA. 
CAB, 
NBS 

Fhght American Alrlr,es. 
Demanstratvan NBS, 

CAA. 
CAB 

TDEC should conduct program to 
a Develop very-high-mtenstty forward light 
b Develop a sweepmg-beam VHf l,ght 
c Provide red at left, green at right. white at 

center center 
d d Develop red and white flashmg talllights * Develop red and white flashmg talllights * 
e e Develop flashmg mechamsm * Develop flashmg mechamsm * 

TDEC should conduct studv to develou basic TDEC should conduct studv to develou basic 
requtrements for llghtmg i 

Deflmte eclipse between flashes LS essential 
Use of red and green talllIghts LS undesxable 
A flashing lrght 1s better than a steady light * 

Flashmg tatlllghts and wmg-tip lxghts very effechve * 
Intensltles of 32-cp red and 21-cp white effective 
Steady white tallhght mnfenor to flashmg hghts * 
Rate of forty cycles per rmnute effective 
Flash duration of 0 625 second effective 
Eclipse duratmns of 0 042 second and 0 208 second 
effective 
NOTE 0 625 + 0 042 + 0 625 + 0 200 = 1 5 second. 
or 40 cycles per nnnute 

All llghts should be flashed (transport) * 
Forty flashing cycles per mmute as follows 

a White tallllght and wmg-tip hghts on (T625 second * 
b Eclipse 0 042 second * 
c Red talllIght and white fuselage lqhts on 

0 625 second * 
d Eclipse 0 208 second + 

Do not use whtte hghts at rear of fuselage * 
Forward white Iuselage lxghts should be 50 cp * 
Cut-off for tallllghts 90’ each stde 
Flashmg system 1s an effective stopgap * 
Long-range study necessary * 



R&5UMf. OF RECOMMENDATIONS RESULTING FROM CONFERENCES AND TESTING (Cunt,nued) 

Date and Place 

January 1942 CAR Release CAA 
Washmgton, D C No 13 

February 1942 Fl,ght Amerxcan A,rl,nes, 
New York, N Y Demonstrat,an NBS, 

CAA, 
CAB 

I3 September 1942 
Flushmg, N Y 

F,eld 
Test 

I4 July 1943 
Ind,anapol,s, Ind 

Fl,ght 
Test 

Kollsman lnstru- 
ment D,vlsmn. 
CAA 
TDEC 

Electromc 
Laboratones, Inc , 
TDEC 

Rccommendat,ons or Conclus,ons 
(Repetttmne are marked w,th an *) 

Red and wh,te ta,ll,ghts shall be used * 
Ta,ll,ghts shall flash alternately 
Steady ta,ll,ghts for personal arcraft 
Flashmg shall be at 40 cycles per m,nute + 
Cycle shall be as follows 

a Wh,te ta,ll,ght on 0 625 second (150’ of arc on 
flasher commutator) * 

b Eclipse 0 042 second (IO’) * 
c Red ta,ll,ght on 0 625 second (150’) * 
d Ecl,pse 0 208 second (50’) * 

Flash-t,m,ng tolerance t 10 per cent 
Both hghts f,tted w,th 32-cp lamps 
D,hedral angle - 140’ 

Use red and wh,te ta,ll,ghts * 
Use top and bottom wh,te fuselage l,ghts 
Locate fuselage 1,ghts Just aft of cockp,t 
Use 40 cycles per m,nute (SO flashes per m,nute) * 
Lamps not less than 32 cp nor more than 50 cp 
Promulgate regulatmns (reference No 11) as soon 
as poss,ble 
F’lashmg schedule to be as follows * 

a Wh,te ta,ll,ght and w,ng-t,p lights ON 
0 625 second * 

b Eclrpse 0 042 second * 

: 
Red talll,ght and fuselage l,ght ON 0 625 second * 
Ec1,ps.e 0 208 second * 

Incandescent neon lamp 
a Was reasonably effective 
b Reqmred assoc,ate eqwpment that was heavy 

and bulky 
c Assoc,ated equ,pment absorbed excess,ve power 

Condenser-d,scharge lamp 
a Requ,red large, bulky associated eqmpment 
b Gave l,ttle ,nd,cat,on of speed or dlrectmn 

of IlIght 
c Could be seen 25 moles 
d Had 1,ttle consp,cuousness 
e Was not d,st,nct,ve 
f Was cons,dered Inadequate and ,mpract,cal 



RESUME OF RECOMMENDATIONS RESULTING FROM CONFERENCES AND TESTING (Conhnued) 

Event Date and Place 
NO 

15 March 1944 
NBS, 
Washmgton, D C 

Event 

Ground Tests NBS, 
TDEC 

16 February 1945 Fhght Tests CAA , 
Ind,anap&s , Ind TDEC 

17 July 1949 Flight 
TDEC Demonstrat,o” 
Indxmapolls. Ind and Conference 

18 September 1949 
Washmgton, D C 

Conference 
screening 
Committee 

ALPA, 
NBS, 
AOPA, 
IES, 
CAB, 
TDEC, 
Departments of the 
Navy and ,I the 
AI= Force, 
Lamp and lamp fix- 

I 

Recomme”dat,o”s or Conclusmns 
(Repetltmns are marked w,th a” *) 

Abandon prewous ilashmg schedule 
Adopt new IlashIng schedule as follows 

a White tallllght and wmg-tip lights on 
0 542 second (130”) 

b Echpse 0 208 second (50’) 
c Red tallhght and fuselage lights on 

0 542 second (130’) 
d Eclipse 0 208 second (50’) 

Osc,llat,“g 1,ght w,th red lens g,ves 
a Very d\stmct,ve hght 
b Very conspicuous slgnal 
c 20-mrle vlsrb,hty on clear mght 

Forty cycles per minute seemed most conspicuous 
and attentmn-attracting * 
Red lqht gave less ,llumlnatlon of haee 
Over-cockpIt locatIon unsatisfactory 
Nose locahon recommended 
90’ sweep-angle recommended 

U S system of pos,tm” lqhts preferred over 
““Ited Kmgdom system 
Neither system alone adequate 
Red tallrght eas,ly confused w,th red lqht on w,“g 
Try amber (yellow) as a ta,ll,ght * 
Increase ,“te”s,ty of IlashIng lights * 
Increase rate of flashing * 
20-m& wslblhty of sweep-beam (clear mght) 
Locate sweep-beam hghts on wng trp 
Appo,“t committee to screen above suggestmns 

ALPA. Conduct test on present light conf,gurat,o”, but w,tb 
CAB, a Increased flashmg rates * 
CAA. b Increased mtenslty of fuselage hghts t 
Department of the c Amber (yellow) and white ta,ll,ghts * 
N-Y, 
Lamp and lamp ix- 
ture manufacturers 



RESUM.6 OF RECOMMENDATlONS RESULTING FROM CONFERENCES AND TESTING (Contmued) 

Event Date and Place 
NO 

19 August 1950 
TDEC 
Indlanapohs. Ind 

20 September 1950 
ChIcago. Ill 

21 October 1950 Flrght Demon- 
TDEC stratmn and 
lndmnapohs, Ind Conference 

Event 

Fhght Demon- 
strat,on and 
Conlerence 

Transport a,*- 
craft and 
H&copter 

Flight Demon- 
stratmn and 
Canierence 

ALPA. 
ATA, 
CAA. 
CAB, 
NBS, 
TDEC. 
Departments 01 the 
Navy and of the 
Atr Force, 
Br,tlsh Embassy, 
Alrlmes, 
Light manufacturers 

ALPA. 
CAA, 
TDEC, 
Light manufacturers 

Departments of the 
Navy and of the 
Air Force, 
Lamp manufacturers 
TDEC 

Recommendations or Conclusions 
(Reputations are marked with an f) 

Increase lntenslty 0I flashmg ngnts I 
Use flashmg lrghts on personal type of a,rcraIt 
Suggested flashmg schedule as mterlm measure 

a Fuselage and wng-tip lights, 80 flashes per 
minute 

b Red and white tarllxghtn flash alternately 

Flashing rate should ultxnately be Increased * 
Red and white best for tallxghts * 
Locate fuselage lrghts just aft of cockplt 4 
Use standard separation for talllIghts 
Sweep-beam hghts effective 

a Should provide wider coverage 
b Tall sweep-beam hght too Intense 
c Wmg-tip m.stallatmn 1s undes,rable 

Rotating type of light requires more development 
Hellcopter llghtmg 

a Rotatmg-dome 1,ght effective as warmng 
b Development of more dlstmct,ve llghtmg 

arrangements 
Request another fhght demonstration to evaluate 
flashmg schedule outlmed m Item 3 

Schedule outlme m Reference 19 LS very good 
Umted A,* Lmes wll modify flashers to eiLect 
this schedule 

Rotor-t,p lrghtmg with 3-cp lamps 
a Very effective wthm range of 3-cp lamps 
b Should have hvgher mtens,ty 
c Should be steady 
d Provides constderable assistance to pIlot 

I” landmg 
e Did not disturb p,lot durmg fl,ght 

Contmue development program lar rotor-tip hghtmg 
Special lamps to be developed 


