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USE OF CONDERSER DISCHARGE LIGHTS
AS RURWAY-END IDENTIFIERS

SUMMARY

This report describes tests and cbservations of ¢btndenser discharge
lights used as runway-end ldentifiers. Ome pair of lights was installed at
the approech end of Runway 13 at Weir Cook Municipal Airport, Indiamepolis,
Indiena, Tests were conducted to determine the optimm beem orienmtation,
shielding necessary to reduce glare in the approach area, and the effects
cbtained by uwsing colored filters.

Bright fleshing lights at the approach end of the rumway proved to
be of great assistence to pilots in determining their position with reference
to the runvay, especislly during minimum circling-approach weather conditioms.

Two Sylvania condenser discharge lights, Type CD-2002, were uaed
in these teats, one on each side of the rumway threshold. Any beam oriea-
tation which was feasible from an end-identifier standpoint proved to be
glaring to approaching pilots just prior to crossing the threshold. A baffle
was designed to effect partial beam cutoff at approximately 1,000 feet prior
to ¢rossing the threshold. This baffle, along with other sdjustments to the
fixture, made the condenser dlscharge lights suiteble for use as rumway-end
idepntifiers apd eliminated glare during the approach.

INTRODUCTION

Early in 1957, the CAA COffice of Air Navigation Facilities
purchased 25 pairs of Sylvanie condenser discherge lights for installetdon
as runway-end identifiers at the approach ends of noninstrument rmways.
Since the Technical Development Center (TDC) already was in the process of
flight testing low-~-visibility runway lighting systems at Apdrews Alr Force
Base (AFB), Md., e pair of these identifiers wes installed at the approach
end of the test runway for preliminary study of locetion end eiming. One
identifier was located five feet outside each end of the extended green
threshold light bar. This placed the identifier 40 feet outside the edge
of the runway. The beem wos elevated 3*, and provisicns were mede to inves-
tigate horizontel beam angles from 0° (parallel to runwey centerline) to a
toe-out of 20°.
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The optimm orientetion was found to be a toe-out of about 10°,
but considerable glare atill existed in the vicinity of the threshold.
Greater toe-out angles reduced glere in the prethreshold epproach area, but
also reduced the over-all effectiveneas. Moving the identifiers farther out
from the runway edge would have helped eliminate glare, but egain, this would
have reduced the over-all effectivenesa by disassocciating them from the end
of the runway. The identifiers also could have been moved into the approech
area, away from the end of the rumway, thereby utllizing netural vertical
cutoff to eliminate glare. Thie was deemed inadvisable, however, for
8imilar reasons.

It wvas recommended thet & set of the identifiers be installed at
TDC for further study of eshielding and cutoff methods to reduce glare in
the approach area without reducing the effectiveness of the idemtifiers.
This report describes the procedures used and the results cbtained.

FROCEDURE

The condenser discharge lights were imastalled on the approach
end of Runway 13 at Indiemapolis, and were located as determined by the
Andrews AFB tests. See Fig. 1. A wooden base was provided for each idenm-
tifier and was marked so that the identifier could be turmed in 5° incre-
ments from a positicm parallel to the runway axis to an extreme toe-ocut of
30°. See Fig. 2. The reflectors within the identifier units were tilted so
that the main light beams were aimed 3* above & horizontal plene, which ia
the approximate angle of the glide path.

Because of the large 15-inch reflector, it was not practical to
cbtain cutoff by using & single shield extending from the identifier into
the approach zone. Instead, a shutter-type baffle was constructed which
could be rotated in the vertical plane to give directivity. In order to
produce varying degrees of cutoff, the tilt engle of the experimental bef-
fle blades was made adjustable also. The baffle was painted flat black to
reduce reflection. Figure 3 shows the experimentel baffle in place.

The possibillty of using colored filters with the identifiera, in
order to disassociate them further fram surrounding lights, was explored.
Plexigles filters of several colors were obtained, and e holder was con-
structed to hold the filters in front of the lighting fixtwre.

Obgervations were made from the air while eircling the field, end
while epproaching the runwey for landings. The identifier to the pilot's
left as he approached the rumwey for a landing wes equipped with the baffle,
vwhile the identifier to the right was used either clear or with colored



3

filters. It ehould be noted that a clockwise rotation of the baffle in this
setup would correspond to a commterclockwise rotation should the baffle be
used with the identifier to the pilot's right.

Obeervations were mafle to determine:
l. The best angle of toe-out of the identifler unit.
2. The best angle of rotation of the baffle for cireling guidaence.

3., The best engle of tilt of the baffle blades to give cutoff and
prevent blinding of the pilot withoul reducing over-all
effectiveness,

4, Which color of filter, if any, presented the best ldemtificetion.

Results of direct obtservations were confirmed by etudies of motiomn
pictures taken during the flights,

RESULTS

1. During the flight observations, the angle of toe-out of the
identifiers was changed in steps from Q°, perellel to the runway axis, to
30°. Confirming the Andrews AFB tests, a toe-out of 10 gave maximum
horizontal (circling) coverage without losing potency in the approach area.
This appears reascmable from e theoretical standpoint also, as the beem
spread, to one-half intensity, 1s sbout 25°.

2. A pilmulated condition of 400-foot ceiling end l-mile visibility wea
used as a criterion for cireling guldance since this is a rather ccmmon mini-
mum condition, The baffle wes rotated la the vertical plape In various stepe
from the horizontal position to 15° from horizontal in the clockwise directicm
a8 viewed on approach, A rotation of 10° appeared to be optimm for viewing
on the downwind leg and on the turn into final approach.

3. Preliminayry ground invegtigation of baffle rotation snd baffle blade
tilt revealed that cutoff wes much more sensitive to tili then to rotation.
During flight observetions, the baffle blades were tilted down as much es }0°
from the horizontal position. At 10° of tilt, the light wes cut off almost
entirely during the final epproach. TIn order to cobtain the desired cutoff
without reducing the effectiveness of the light, it wes necessary to tilt
the blades dovn approximetely 5°. It should be noted that this engle of tilt
is dependent upon the width of the bledes end the spacing between them. The
test baffle blades were 7 inches wide and spaced 2 inches apart.
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4, Four different colored filters, aviation red, yellow, smber, and
aviation green, were placed in front of the wnshielded identifier at various
times during the flight observations. The red light was reasonably conspic-
uous but could be misteken for other flashing red lights, such &s aircraft
warning lighte. The yellow and the apmber filters effected almost no change
to the color of the ldentifier at distances of cne mile or mere. Some of
the observers liked the use of the aviation green filter, as it tended to
ldentify the flesher ss part of the threshold lighting system. HNo matter
what ¢color of filter was umed, the intensity of the identifiers was diminished
appreclably, The light emitted from the identifiers with no filter had a
blulsh-wvhite color which in itself had a certain amownt of ettention-getting
quality. Therefore, unless there is a desire to tie In the identifiers with
the threshold lights, there i1s no sdvantage in using & colored filter.

The final posltloning and orientation of both the lighting
fixtures end the baffles are shown in Fig. 4.

CORCLUSIONS

1. A baffle can be designed which will reduce the glare effect of the
runvay-end identifiers without reducing their over-all effectivencss. The
most feagible type of baffle would be one with a series of shubter bledes
gimilar to the one used for these tests except that it need not be movable.

2. The desired cutoff was obtained by tilting the experimental baffle
blades down 5° (blades were 7 inches wide, spaced 2 inches epart) and ro-
tating the baffle 10° cloclkwise when the identifier fixture wma toed out 10°
and its main light beam was aimed 3* abowve the horizontal plene.

3. Mo colored filter ia necessary for distimection of light; however,
an aviation green filter may be used if desired to assoclate the ¢condenser
diecharge runvey-end identifiers with the runway threshold lights.



CAA TECHMICAL
DEVELOPMENT CENTER !
INDIANAPDLIS: INDIANA.

FIG. 1 LOCATICGN OF RUNWAY-END IDENTIFIERS AT WEIR COOCK
MUNICIPAL AIRPORT, INDIANAPOLIS, INDIANA
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FIG 2 INSTALLATION SHCWING FILTER, FILTER HOLDER, AND MARKED BASE
TO ALLOW ADJUSTMENT OF ANGLE OF TOE-OUT
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FIG 3 EXPERIMENTAL BAFFLE WHICH ALLOWED CHANGES
IN ROTATION AND TILT
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FIG. 4 DRAWING OF BAFFLE



