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EVALUATION OF AN EXPFRIMENTAL SIGNAL LIGHT GUN 

INTRODUCTION 

Slgnal l&t guns presently used for controlling traffx at am- 
ports are somewhat bulky and unwieldy, being approximately 9 aches In dl- 
ameter, 15 Inches long, and welghlng 7 or 8 pounds. An experimental model 
of a signal light gun which 18 smaller and lighter than the standard light 
guns wae eubmitted to the Technxal Development and Evaluation Center by the 
Offlce of Federal Axways for testing and evaluation. 

DESCRIPTION OF THE MODEL SIGNAL LIGHT GUN 

The model l&t gun 18 illustrated 1n Fig. 1. The body of the 
light ia enclosed In an alumxuxn tube approximately 5 Inches In alameter and 
16 Inches long. Levers for controlling the color screen posltlon are em- 
mediately in front of the pistol-grip handle which houses the control 
switches. An axcraft-type machlne gun sight is used. The color of the 
signal being exhlblted 18 lndlcated to the operator by means of a luclte rod 
whxh extends out of the body. The weight of the model light gun 16 4.3 
pounds. 

An Interior view of the model 18 shown m Fig. 2, The light source 
is a loo-watt 120-volt proJector-type lamp with a miniature bayonet base. 
The reflector behind the lamp 1s approxlmatcly 1 3/h inches In alameter. The 
rear and front lenses are approximately 3/b and 3 314 inches m alemeter re- 
spsct1vely. 

Normally the rear lens 1s covered by the green color screen. When 
the trlgSer 1s pulled toward the handle the red color acreen 18 moved in 
fxnt of tne rear lens. To obtain a white beam the thumb lever 18 depressed, 
mgv]ng both color screens clear of the rear lens. 

The upper control swltch 18 normally open, and the lower one is nor- 
mally closed. In the absence of any operating lnstructlons It was assumed 
that the upper smtch 18 used to obtain a steady signal and the lower switch 
18 used to flesh the s1gna.l. light. 

Fig. 3 shows the operator's view of the slghht. The retxle of the 
sight 18 shown lllurmnated with the sight properly alvgned on the ax-craft 
In the background. 
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CALCULATIONS AND TESTS 

Calculations showed that the brrghtness of this light should be 
approximately 46,000 candle power. The NatIonal Bureau of Standards' test, 
received later from the Offxe of Federal Alrwaye, showed 51,X0 candle 
power maxam*. Both the red and green beams ~111 have a candle power of 
approximately 22 per cent of the white beam, or about 11,000 candles. All 
subsequent calculations m thle report are based on the candle power avall- 
able in the colored beam. 

Thle signal light was clearly vlslble at two mIlea 111 the daytime 
when used against a relatively d:m background. When used behlnd a pane of 
glase whxh was m direct sunlIght It wa8 not sufficiently bright to furnish 
a reliable sagnal. 

In vlslblllty calculations It 18 generally accepted that a light 
18 barely visible at night when Its mtenslty 1s 0.5 mile-candle. On dull 
days (when the background brvghtness ia low) that threshold value often 1s 
taken to be 500 mile-candles. On days when the background brightness is 
high, that threshold value may be considered to be as high a8 5,000 mile- 
ce!siLes. 

Table I gives the light Intensity avaIlable from the model pro- 
JeCtOr under several conditions of distance and object vlsiblllty. In the 
table, "Ratlo of Br+-&ness" refers to the ratlo of the light lntenslty 
avaIlable from the model projector to that required for the corresponding 
conditions. Where this ratio equals or exceeds unity the signal light can 
bc consldered adequate. The last four row8 of the table give the mmlmum 
Cad.le power necessary for reliable svgnal~. 



Daylvght 
V~lb~lity 

Distance 
(mlles) 
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Table I --__ 

6 UnlFmited 3 

tionally never at- 
clear tdned in 

weather) practice) 

D~tance of 
observer from 3 
slgnal light 
(miles) 

Light avaIlable 
111 mile-candles 22.5 
from model 
pro Jector 

3 3 2 

142.5 600 1,100 193 

Available ratlo 
of brightness 
to nvght tbresh- 
old brlghtnees 

AvaIlable ratlo 

45 285 1,320 

1 of brightness 0.045 
to dull day thresh- 
old brightness 

0.29 1.32 

2,200 385 

2.2 0.39 

AvaIlable ratlo 
of brightness to 0.0045 
bright day thresh- 
old brightness 

0.029 0.132 0.22 0.039 

Candle power re- 
qulred at lnmp for 244,000 38,500 
u8e on dull day vlth 
color filter 

5,000 28,600 

Actual candle 
power required at 1,220,000 -l92,mo 
lamp before addlng 
color filter 

25,000 143,000 

Candle power re- 
quired at lamp 2,440,ooo 
for use on bright 
day with color filter 

385,000 

8,350 

41,750 

83,500 

417,500 
Actual candle 
power required at 12,200,OOO 1,925,000 
lamp before adding 

250,000 1,430,000 

3 

color filter 
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DISCUSSION AND FECOMlGZNDATIONS 

From Table I It may be seen that the signal l&t under consldera- 
tlon 18 more than adequate for n&t signaling. It 18 not sufficiently 
bright for daylIght slgnalLcg, however, except In clear weather and with 
low background brightness. 

It is believed essential that signall@& should be vielble at 
least two miles, and it 1s desirable that they be visible at three miles with 
object vislbll1t.y dlstence 88 low a8 three miles. This would lndxate that 
the red end green beams should be of the order of kCC,OOO candle power, Such 
brrghtnesses are not practxal, of course, in a self-contained portable unit. 
Brightnesses of the order of 4GC,OOO candle power are possible, however, with 
a remotely controlled proJector. 

The beam 1s not aufficlently constricted. At a dlstence of three 
miles the beam 18 approximately 1,100 feet rnde a8 compared to approximately 
275 feet required in the standard speclflcatlons. Reduction of the beam 
spread ~11 Increase the candle power of the unit If the lumen output of the 
lamp remains constant. In any case the beam spread of the model is too great 
both for accurate signaling and for obtalnlng maxmum candle power. The 
National Bureau of Standards' tests show that there are four dlstlnct beams 
caused by the four filament coils 111 the lamp. The area to be covered by 
the signal light 88 opeclfied m Section VI D of Speclflcatlon No. CAA-508a 
18 consldored entirely satisfactory. 

The model light under conalderatlon could be improved materially 
by certain modlflcattlons. The beam spread could be reduced by use of a 
lamp with a much smaller low-voltage filament. Any mcrease in the dlameter 
of the opening behind the color screen would Increase the brightness approxl 
mately in proportion to the increase of that area. 

The arrangement of trigger-8 18 satitlsfactory, although It could be 
improved by extending the thumb lever slightly farther back end sllghtly 
higher for the convenience of operators with small hcnds. Another, end 
poaslbly better, trigger arrangement could be obtalned by placing the color 
8croens so that white would be obtained by moving the trigger to the extreme 
rear, A stop synllar to the safety on a rifle could be arranged to lock out 
the white posltion except when it was required for signalmg. This arrange- 
ment would ellmlnate need for the thumb lever. 

The slghtlng devlcc on the model has some advantages over present 
s1ght.s. One particular advnntnge is that It does not require the operator's 
eye to be at an exactly flxed pomt. Another advantage ie that the target 18 
easier to find. There are, however, two objections to the algbt m Its 
present form. Fxst, the 1llummatlon required on the reticle for daylight 
use is much too bright for night use. This light on the s&t obscures the 
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navlgatlon lights on aircraft when used et night. Also, the sight la use- 
leas except when the reticle 1s lllumlnntod, and the signal light must be on 
before It can be amed. Both of the objectlans could be overcome by adding 
a separate source of llluminatlon for the reticle and providing a means of 
adJuating the brightness of that source. A convenient moans of adjusting 
the sight to m&e the 1ln.e of s&t parallel with the light beam 1s needed 
ale0. 

The telltale color screen indicator is inadequate because it does 
not project far enough into the tubular houslng. If the luclte rod were 
exicnded approxlnately one-fourth Inch into the tube, It should be adequate. 
It viould be desirable to offset the luclte rod slightly out of the line of 
sight or to shorten that portion extending out of the tube about one inch. 
A color screen posltion lndlcator can be added by fastening a metal rod to 
the arm which holds the color screen and extending the rod through the 
housmg. The rod would be painted m red, white, end green sectlons to 
in&c&e the physical posltlon of the color screens. 

The model Incorporates three good features, VU.: 

1. The sight, if modified as recommended, should be an im- 
provement over existing sights. 

2. The trigger arrangement requires the use of one hand 
only. 

3. This model 1s lighter and more compact then exi&lng slg- 
ml lights. It should be polnted out, however, that even 
this l&t can be alned and controlled properly, only if 
Its weight 18 oupported by something other than the hand 
which manipulatea the controls. 

While the optical system 1s lnberently inefficient It muat be of, 
or stroller to, it8 present form if the color ecreen end trigger arrangement 
are retained. There is some posslblllty that the brightness could be im- 
proved to meet Specification No. ~~-508~. As a result of these tests, no 
change 18 recommended In thl8 procurement speclflcatlon. The posslblllty 
of developing a better light should be Investigated further. There are two 
possible alternatives that could be explored. One 19 a remote control unit 
with larger 1lght.s located outside the control tower and controlled from 
wlthln. This would allow use of a light having approximately 2,000,OOO 
candle power in the white beam or about 300,000 to 400,000 candle power m 
the colored beans. The other alternative would be to lnprove the existing 
portable type of light by lmprovlng the l&t source itself. 








