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4463

Report on the

Current-Intensity, Voltage-Intensity, and Current-Voltage
Characteristics of Runway- and Approach-Light Lamps

Abstract

This report is a compilation of measurements of the intensity
current-voltage characteristics of lamps of the types generally
used in approach-, runway-, and taxiway-lighting systems. The

results of a study of the effects of color filters on the relative
intensity of the lamps are includedo

1. INTRODUCTION

Intensity control is now used on nearly all runway- and ap-

proach-light systems and is being considered for taxiway-light
systems. The increasing complexity of the problems of intensity
control has increased the need for information on the relative
intensity characteristics of lamps used in approach, runway, and
taxiway lighting as a function of the applied current or voltage.
In addition, information on the effect of color filters upon the

relative intensity is needed. This report was prepared to meet
this need.

Relative intensity is defined as the ratio in percent of the

intensity of a lighting unit or lamp operated at a stated current
or voltage to the intensity of the same unit or lamp operated at

rated current or voltage. Note that in obtaining the relative
intensity of a colored light, measurements of the intensity at

both the stated current (or voltage) and the rated current (or

voltage) are made with the color filter in place. Thus, the trans

mittanee of the filter has only a second-order effect on the rela-
tive intensity.

2. METHOD OF MEASUREMENT

Measurements of relative intensity were made using a color-
corrected barrier-layer photocell in a zero-resistance circuit.
The response of this photometric system was checked. No signi-
ficant deviations from linearity were found, ^hen reflector-type
lamps were tested, the center of the beam was directed at the

photocell. The relative intensities of lamps other than the

reflector type (325-lumen, 200-watt, T-14, etc.) were obtained by

measuring the relative horizontal intensity in a given direction.
Previous tests have shown that the relative intensity of clear
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units in which these lamps are used does not differ significantly

from the relative horizontal intensity of the lamp used* Voltage

and current measurements were corrected for losses in the measuring
circuits, Whenever possible several lamps of a given type were
used. The results of the measurements of individual lamps were
averaged.

3, LAMP CHARACTERISTICS

For convenience in use, the characteristics of each lamp

(except for the 250-watt lamps) are given as three curves, a, rela-
tive intensity-current; b, relative intensity-voltage; and c, volt-
age-current. Curves for lamps with similar characteristics have

been grouped on the same figures. The lamp types studied and the

figures showing their characteristics are listed in table I.

Table I

Lamp Type

325-lumen, 6.6-ampere, airport marker
1020-lumen, 6, 6-ampere, airport marker
30-watt, 60 6-ampere, airport marker
45-watt, 6.6-ampere, airport marker
200-watt, 6.6-ampere, T-14, airport marker
200-watt, 6.6-ampere, PAR56, airport approach
500-watt, 6.6-ampere, T-20, airport marker
500-watt, 20-ampere, T-20, airport approach
250-watt, 12.5-volt, T-10, airport approach
250-watt, 12.5-volt, PAR56, airport approach
300-watt, 25-volt, PAR5 6, airport approach
350-watt, 25-volt, PAR56, airport approach
399-watt, 115-volt, PAR56, airport approach
500-watt, 120-volt, T-20, airport approach

may become large when the relative intensity becomes less than 1%.

The relative intensities may differ by as much as a factor of 2

when the relative intensity is about 0.2%.

Designation Figure

325/66/A21 la, b, and c

1020/66/A21 la, b, and c

6.6A/T10/1P la, b, and c

6. 6/T10P la, b, and c

6. 6A/T14P 2a, b, and c

6.6A/PAR56/2 2a, b, and c

6.6A/T20P 3a, b, and c

20A/T20/5 4a,b e and c

20A/T10/P 5

250 PAR 5
—— 6a, b, and c

350PAS 6a, b, and c

3 99PAR 7a, b, and c

500T20/25 Ta, b, and c

i lamps of the same type

4. EFFECTS OF COLOR FILTERS

Because the transmittance of color filters is a function of the

color temperature of the source, the relative intensity character-
istics of colored lights will differ from those of similar lights
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which are "white”. The determination and presentation of the rela-
tive intensity characteristics of each type of lamp for each
aviation color would be unduly expensive. Therefore, a study was
made to determine representative correction curves, in case the use

of these curves proved feasible. Relative intensity characteristics
were determined for several of the types of lamps listed in table I

in combination with filters representative of the limits of the

aviation colors. It was found that the data were adequately
represented by the lines plotted on figure 8. These lines siiow

the relative intensity of lights meeting the specification require-
ments for aviation colors as a function of the relative intensity
of the same light used without a filter. The lines are repre-
sentative of "average" filters. The relative intensity of lights
with filters near the specification limits may differ from that
indicated by the lines by about ten percent at the lowest relative
intensities shown. The difference will, of course, be less at
higher relative intensities.

5. DISCUSSION

Differences in the change of relative intensity with change in

current or voltage for different lamps are significantly large so

that generalized lamp-characteristic exponents cannot be satis-
factorily used for all lamp types when the relative intensity is

varied over a wide range.

For lamps with the same rated current and of similar design
wattage (within 25%), the relative intensity-current characteris-
tics are similar. See the curves on figure la. Also compare
the curves for the 200-watt, 6.6-ampere lamps, figure 2a, with
those of the 500-watt, 6. 6-ampere lamp, figure 3a„ The data
shown on figures 6b and 7b indicate that relative intensity-
voltage characteristics are similar for lamps of similar design
wattage.

The data shown on figures 2a and 5 indicate that the charac-
teristics of reflector-type lamps are not significantly different
from other lamp types of the same rated wattage and voltage.
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Functions and Activities

The functions of the National Bureau of Standards are set forth in the Act of Congress, March

3, 1901, as amended by Congress in Public Law 619, 1950. These include the development and

maintenance of the national standards of measurement and the provision of means and methods

for making measurements consistent with these standards; the determination of physical constants

and properties of materials; the development of methods and instruments for testing materials,

devices, and structures; advisory services to Government Agencies on scientific and technical

problems; invention and development of devices to serve special needs of the Government; and the

development of standard practices, codes, and specifications. The work includes basic and applied

research, development, engineering, instrumentation, testing, evaluation, calibration services, and

various consultation and information services. A major portion of the Bureau’s work is performed

for other Government Agencies, particularly the Department of Defense and the Atomic Energy

Commission. The scope of activities is suggested by the listing of divisions and sections on the

inside of the front cover.

Reports and Publications

The results of the Bureau’s work take the form of either actual equipment and devices or

published papers and reports. Reports are issued to the sponsoring agency of a particular project

or program. Published papers appear either in the Bureau’s own series of publications or in the

journals of professional and scientific societies. The Bureau itself publishes three monthly peri-

odicals, available from the Government Printing Office: The Journal of Research, which presents

complete papers reporting technical investigations; the Technical News Bulletin, which presents

summary and preliminary reports on work in progress; and Basic Radio Propagation Predictions,

which provides data for determining the best frequencies to use for radio communications throughout

the world. There are also five series of nonperiodical publications: The Applied Mathematics

Series, Circulars, Handbooks, Building Materials and Structures Reports, and Miscellaneous

Publications.

Information on the Bureau’s publications can be found in NBS Circular 460, Publications of

the National Bureau of Standards ($1.25) and its Supplement ($0.75), available from the Superin-

tendent of Documents, Government Printing Office. Inquiries regarding the Bureau’s reports and

publications should be addressed to the Office of Scientific Publications, National Bureau of

Standards, Washington 25, D. C.
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