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DFVELCPMENP OF A CiASFXXIS TUBE DIRWTIONAL TAXI-WAY MARKER LIQiT 

This report describes the development of a taxi-way marker light 
designed to indicate to pilot8 the exact location of the taxi-way without 
requiring a pilot to eee more than one light of an inetallation at a time. 

Twenty of these lights have been inetalled at Weir Cook Municipal 
Airport, Indianapolis, Indiana. Operating an average of 12 hours per 
night, the entire system will consume approximately 10 KWH per night,, or 
in the neighborhood of 30 cents worth of electrical energy par 12-hour 
period. 

This light consists of an elevated unit which atanda 21 inches high, 
has plexiglass *rFndowe, and is provided with a frangible base coupling, 
disconnecting plug and snitch. The operation of the latter is governed by 
the one-piece top, removal of which opens the emitch. . 

Preliminary tests and observations indicate that the li&t can be 
readily recognized. Due to their fleldbility of structure, when these 
units are struck by planes, they usually suffer only fractured couplings, 
broken lamps and sow dents. A number of these, carelessly damaged by 
small planes parked near the taxi atrip, were straightened out and put 
back into service. No damage to the emall planee was reported. There were 
l?l cases reported of lighte being hit before one cover was damaged too 
badly to be straightened out. This matter of breakage is particularly 
vexing at Indianapolis as many small planes are parked along the taxi strip. 
Such parking is not a general practice over the country. 

IWRODUCTION 

At present most taxi-way marker lighting is accompliehed by means of 
standard flush contact or -ay li&ts modified by aviation blue glase 
color screens so that the unit appears to the pilot as a dim blue li&t 
regardleaa of the angle or position from which the 11&t is observed. 
Thus, on a dark night or one mth restricted visibility, a pilot talking 
his plane along a taxi-way using such li&te, with their all-way type of 
distribution, can easily mies a turn in the pavement, and taxi the plane 
between a pair of li&te on the same aide of the tald-way on to soft ground 
or mud. Such a mishap can have serious consequences or cause undeairabls 
delay. Furthermore, the blue color acreens are inherently inefficient, 
screening out and wasting a large proportion of the total generated light. 

With the gaseous tube directional taxi-way marker light developed at 
the C.A.A. Bzperimental Station, it is proposed to use a high current, 
relatively low voltage, blue fluorescent gaseous tube light eowce bent 
into a V-ehape and so installed in an elevated lighting fixture that the 
point of the V is always towards the taxi-way. Thus the pilot will always 
have a definite indication as to the location of the tad-way. 
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EQUIPMEMI AND INSTALLATION 

After observation of the continued econormcsl and successful 
performance of relatively high current low voltage gaseous tubes in an 
experimental boundary lighting system at Aretz Airport, Lafayette, 
Indians,1 it was decided to use the same type of gaseous tube for an 
experimental taxi-way lighting system. 

Consequently a development contract was negotiated with the tube 
designers, the Lelsnd Electric Company of Layton, Ohio. Under terms of 
this contract the Government was furnished 20 of the gaseous tubs taxi- 
wsy lights complete with tubes and ready for operatbon. The lighting unit 
is illustrated in fi,me 1 

A 120-volt multiple distribution system was selected for supplying 
power to these units, as they are so designed that a relatively wide 
variation in voltage due to line drop has little effect on the operation. 
The installation was made with No. 10 and No. 12, &O-volt single-conductor 
trenchwire plowed in with a cable olow, as illustrated in figure 2. 

The hshting unit shoun in figure 3 with cover removed, consists of 
a transformer, fuse block, capacitor for correcting the power f.sctor, 
safety smtch and a blue gas-filled tubular light source which is held in 
place by fuse clips. The component parts are mounted on a frame-work which 
is protected by a removable one-niece cover with plexiglaes endows. 
Removal of this cover operates a switch to open the circuit to the trsns- 
former during maintenance. The endows are held in place by means of a 
self-sealing weather-strip developed by the Inland mvlsion of General 
Motors Corporation. 

A polarized plug and receptacle are enclosed in the fracture coupling 
so that if the umt 1s struck and hocked off the base, the electrical 
circuit will be disconnected at the ssms~time without any live high voltage 
wires left hanging loosely. See figure 4. 

Reflectors were originally provided vnth these lights, but tests 
shoved thst with these the effect was that of a lighted area rather than 
that of a bent line. After the reflectors were removed, the desired sharp, 
clearly-defined V-appearance resulted. 

Although some question has been raised as to whether or not the !unts 
could be a little less bright for better results, nothing is being done to 
reduce the brightness until comments have been recelvsd from more pilots. 
No difficult problem is involved in reducing the brightness if such action 
is found to be necessary. 

‘C. 
The lamp, or tube, shown in figure 5, tiich is deslgned for cold 

1- 
Gilbert, M. S., "A Ior Cost Boundary Lighting System For Small _. 

Airports," Technical Development Report No, 53, December 1946. 
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cathode operation, is made of lead &es, a0 mm. diameter, with a Wnch 
radius at the @degree bend. 

The interior of the tube is coated with blue calcium tungstate 
fluorescent phosphor. At each end are the tungsten filaments which serve 
as the electrodes. These are especially designed for the deaired current 
characteristics of the tube. During the manufacturing process the tube 
is exhausted ati filled with argon gas at low pressure. To thie is added 
a small amount of mercury which provides the proper spectral radiation for 
energizing the phosphor. 

The current consumption of the lamp is 105 rmlliamperes and normal 
operating voltage is 190. In starting the lamp less than 500 volts are 
required, 

The transformer is rated at 50 volt-amperes and consumes 0.45 amperes 
at 115 volts. Both llO-volt and 220-volt primary taps are provided. 

An 0 mfd. condenser is connected across the transformer to correct 
the power factor to 85 per cent plus. 

Tests made at the National Bureau of Standards show the bare tube to 
have a bri@tnesa of approldmately 5 candles, for a 6-inch length. Candle- 
power of the unit is somewhat hi&w, as shown in the curve, figure 7. 

The color of the lamp is within the specified requirements for 
aviation blue. See figure a. 

The units were spaced approxLmately 200 feet apart, some 10 feet from 
the pavement and sane (tiere the taxi access strips are very narrow) approxi- 
mately 15 feet aray from the pavement. A sketch showing the location of the 
lighting units and wire ie shown in figure 6. 

OPERATING COSTS 

The operatzng cost of these taxi-way lights ie very low as the power 
consumption of the individual unit is approximately 44 watts. At the present 
writing the lights have been operating I.2 hours nightly for approtidmately 
60 mghte or about 72G hours without any burn-outs. No data is yet available 
on the life of the tubes, but it is estimated that they ml1 continue to 
operate for well over 3000 hours mthout burn-outs. Results of life tests 
and production costs ml1 of course determine lamp maintenance coats. Such 

, costs should not prove excessive. 

CONCLUSION 

In view of the results obtained with this experimental type of taxi- 
way lighting, gaseous tube directional taxi-say lights should be seriously 
considered for future use on large airports. 

. 
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They have been easily seen and interpreted by various pilota and 
are being reoe1v.A with enthusiasm by the airline pilots aho have thus 
far reported. 

It has been fomd that these lights clearly point out the location 
of the rut-may and by the nature of their design make it possible to use a 
pattern of UgZlts requiring fewer units then under the present stsrdard 
practice. 

Wile experience with this new type of taxi-way U&t will help in 
developing a satisfactory patterrl, inoreaeed production should help in 
reducing the coata, so that both first cost and maintenance are expected 
to be well within the budgetary capacity of any airports requiring their 
use. 
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VERTICAL ANGLES IN DEGREES 
NBS TEST 43A- 15/47 

FIGURE 7. CANDLEPOWER DISTRIBUTION CURVE FOR DIRECTIONAL TAXI-WAY MARKER LIGHT 
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FIGURE 8. I Cl CHROMATICITY DIAGRAM FOR TAXI-WAY MARKER LIGHT 


