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MILITARY SPECIFICATION

LIGHTING EQUIPMENT; EXTERIOR, AIRCRAFT
(GENERAL REQUIREMENTS FOR)

This limited coordination Military Specification has
been prepared by the Naval Air Systems Command
based upon currently available technical information,
but has not been approved for promulgation as a
revision of Military Specification MIL-L-6730. It is
subject to modification. However, pending its pro-
mulgation as a coordinated Military Specification, it
may be used in procurement.

SCOPE

_ Scope. This specification sets forth the general requirements
sxterior lighting equipment on Military aircraft.

APPLICABLE DOCUMENTS
2.1 The following documents cof the issue in effect on the date of

:ation for bids, or request for proposal form a part of this specification to the
nt specified herein.

SPECIFICATIONS
Military
MIL-W-5088 Wiring, Aircraft, Installation of
MIL-E-5272 Environmental Testing, Aeronautical and Associated
Equipment, General Specification for
MIL-1-6723 Lights, Aircraft, General Specification for
MIL-C-(781 Control Panel, Aircraft Equipment, Rack or Console

Mounted
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3. REQUIREMENTS

3.1 General requirements. Table I prescribes the exterior lights
required for individual types of aircraft.

3.1.1 Installation. Exterior lighting equipment and controls shall be
installed in accordance with the requirements of MIL-E-~7080.

3.1.2 Wiring. Wiring shall be in accordance with the requirements
of MIL-W-5088,

3.1.3 Equipment. The equipment shall be in accordance with the re-

quirements of MIL-L-6723 and the requirements specified herein,

3.1.4 Colors. The colors of the exterior lights shall be in accordance
with the requirements for aviation colors of MIL-C-25050.

3.1.5 Enviro{ggggt. The equipment shall be in accordance with the
environmental requirements of MIL-E-5272,

3.1.6 Radio interference. The equipment shall be in accordance with

the radio interference requirements of MIL-STD-461.
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pilot or crew
pilot or crew,
3.1.8 Life. All lamps used in exterior lights except landing and

landing-taxi shall have a minimum life of 100 hours. Lamps used in landing and
landing-taxi lights shall have a minimum life of 50 hours.

3.2 Detail requirements.

3.2.1 Position lights. The position lights shall consist of wing posi-
tion lights and a tail position light(s). They shall be designated as Class 1 or Class 2
12 .0 &~ L L e | P, £ 12 L d. 32 Cf . 1. i Al ot o __a 2t ¥ 4L _ — e
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aircraft

3.2.1.1 Wing position lights.

3.2.1.1.1 Location. The wing position lights shall be located at the
extremities of thc wings. Supplemental position lights may be installed in any location
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on the wing as necessary to meet the minimum light distribution requirements. For
variable-sweep-wing aircraft, the candlepower distribution requirements shall be
met regardless of the position of the wings

3.2.1.1.2 Color. The color of the wing position lights and supplementary
lights shall be Aviation Red in the port wing and Aviation Green in the starboard wing.

3.2.1.2 Tail position light(s).

3.2.1.2.1 Location. The tail position light(s) shall be located as close as

possible to the center rearmost extremity of the airplane. As an alternate on swept
wing aircraft, two lights may be installed, one located at the trailing edge of each
wing tip.

3.2.1.2.2 Color. The color of the tail position light(s) shall be Aviation
White,
3.2.2 Anticollision light(s). Anticollision lights shall be designated as

Class 1 or Class 2 lights. The two classes of lights differ only in their intensity
distribution requirements which are shown in Table II. The lights shall be in accord-
ance with MIL-1L-21652. Unless otherwise specified, Class 1 lights shall be used

on all new aircraft.

3.2.2.1 Location. The anticollision light(s) shall be iocated so that ihe
emitted light shall not be detrimental to the crew's vision and shali not detract irom
ihe conspicuity of the position lights.

5.2.2.2 Color. The color of the anticollision light{s) shall be Aviation
Red excent as snecifiedin 3.2.9.2
3.2.2,8 Field of coverage. The field of coverage of the anticollision

light(s) shall extend in all directions within 30° above and 30° below the flight axis
of the airplane, except that a solid angle or angles of obstructed visibility totaling
nol more thaa 0. 03 steradian shall be permissible within a solid angle equal to 0. 15
steradian centered about the longitudinal axis in the rearward direction,

3.2.2.49 Flashing characieristics. The arrangemeni of the system, i.e.,
nurber of light soui~cs, beam widih, speed of roiation, etc. shall be such as to
e a0 offective sl frequency of 0 10 flashes per minute. The effective flash
freguency shat! the {reguency at which the flashes from the airplane's complete
anticollisicn lighi system are observed as distinet flashes from a distance, and shall
apply to all sectors of light including the overlap areas which might exist when the

system coneists of more than one light source. In overlap areas, flash frequencies
higher than 100 flashes per minute shall be permissible, except that they shall not be

(92}
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higher than 180 flashes per minute. Flash frequencies lower than 80 flashes per

minute shall be permissible, provided that the instantaneous intensity of each flash
o

during the off period decays to less than 30 percent of its peak and provided that the
effective intensity of each light is increased by twice the percentage of its flash
reduction below 90 flashes per minute. The minimum permissible flash rate, however,
shall be 40 flashes per minute. For example, for a flash frequency of 45 FPM (a
decrease from 90 FPM of 50 percent) the effective intensity requirements of 3.2.2.5

is increased by 100 percent.

3.2.2.5 Candlepower. The minimum luminous intensities in all vertical
planes, measured with the red filier in place and expressed in terms of "effective"”
mtensmes, shall be in accordance with Table II. The following relation shall be

[tz
I dt

<t
Ie =
0.2 +(ty - ty)
where: I, = effective intensity (candelas), and is the maximized value

of the right-hand side of this equation.

T ¢4
JIaR Y

-

2-1] = 1188,

NOTE: The maximum value of I, is obtained when ty and t; are so chosen
that the effective intensity i equal to the instantaneous intensity at t» and

t1
TABLE II
MINIMUM EFFECTIVE INTENSITIES FOR ANTICOLLISION LIGHTS
Angle above and below Effective intensity in candelas
horizontal plane Class 1 Class 2
0° to 5° 500 100
5° to 10° 300 60
10° to 20° 100 20
20° to 30° 50 10
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3.2.3 Landing lights. Whenever practical, two landing lights shall
be used. One landing light is permissible on aircraft where space and weight
limitation will not permit two. Retractable and controllable landing lights shall be
in accordance with MIL-1.-81174,

3.2.3.1 Location. The light(s) shall be located laterally as far from the
center line of the aircraft as practical.

3.2.3.2 Adjustment. The light(s) shall be adjusted as shown in Figure
10.

3.2.3.3 Candlegower. The minimum peak candlepower of each light shall
be not less than 300, 000 candelas. The beam spread (between the points at 10% of
peak candlepower) shall be at least 8 degrees in the vertical plane and 14 degrees in
the horizontal plane,

3.2.4 Taxi light.

3.2.4.1 Location. Taxi light(s) shall be installed on the nose wheel
movable strut so that the light(s) will turn laterally with the nose wheel strut.

3.2.4.2 Candjppower. The minimum peak candlepower of each light(s)
shall be not less than 50,000 candelas. The beam spread (between the points at 10%
of peak candlepower) shall be at least 10 degrees in the vertical plane and 40 degrees
in the horizontal plane.

3.2.5 Landing-taxi light. A single, dual-purpose, landing-taxi light is

permissible, when spacc and weight limitations will not permit the use of individual
landing and taxi lights,

3.2.5.1 Location. The light shall be mounted as close as practicable
to the fuselage reference line, preferably in the nose-wheel well area.

3.2.5.2 Adjustment. The light shall be adjusted as shown inFigure 10.
3.2.5.3 Candlepower. The minimum peak candliepower of the light shall

a hanind wiad
be not less than 300, 000 candelas. The beam spread (between the points at 10% of
peak candlepower) shall be at least 8 degrees in the vertical plane and 14 degrees in
the horizontal plane.

3.2.6 Formation lights. Formation lights shall be designated as
Type 1 or Type 11 lights. Type I lights shall utilize incandescent light sources and
Type II lights shall utilize electroluminescent light sources. The installation geo-
metry of the lights shall be determined by the configuration of the aircraft and by its
operational requirements, Unless otherwise specified, Type II lights shall be used
on all new aircraft requiring formation lights as specified in Table 1.
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3.2.6.1 Fixed wing aircraft.

3.2.6.1.1 Location.

3.2.6.1.1.1 Typellights, Four Type I lights shall be located on the fuselage,
one on the forward quarter and one on the aft quarter on each side of the aircraft. A
similar type light(s) shall be placed in or near each wing tip so that it is visible from
above and below the airplane. The lights shall be located so as to provide the maxi-
mum visibility to the wingman when flying the normal step-down formation position.
At least one of the wing lights shall be visible at all times from any point behind the
airplane. The general location of the lights shall be as shown in Figure 5.

3.2.6.1.1.2 Type lights. There shall be, on each side of the aircraft, one
light which wraps around the outer edge of the wing tip, one light on the fuselage
forward of the wing root, one light on the rcar quarter of the fuselage, and one light
on the vertical stabilizer. In addition, there shall be a cross-under light located
along the bottom centerline of the aircraft and slightly aft of the lateral centerline
on thefuselege. When possible, the relative location of the fuselage light(s) and the
wing light on each side of the aircraft shall be such that they form a broken hori-
zontal line when viewed by the wingman flying in the normal step-down formation
position, The general location of the lights shall be as shown in Figure 6. Each
vertical stabilizer light shall be mounted so that its longer dimension is in the
direction of and between lines parallel to the leading edge of the stabilizer and the
rudder kinge. The location of the light shall be as approved by the procuring
activity.

3.2.€6.1.2 Size.

3.2.6.1.2.1 Tyvpe Ilights. The luminous surface of each Type I light shall
be at least 5~1/2 inches long and 1 inch wide.

3.2.6.1.2.2 Type II lights. The luminous surface of each fuselage.
vertical stabilizer, and cross-under light shall have a total length of not 1ess than
36 inche. and a width of not lese than 2 inches nor greater than 2-1/4 inches, These
lights shill b= fabricated of three or four individual lamps assembled end to end.
The non-luminous surfaces between adjacent lamps shall be not more than 5/% inch
wide. The wing lights shall wrap around the wing tis and cach shall have a luminous
suriace of a: least 72 square inches on the top surtface and 72 square wches on the
bottom surtace. The wing lights shall pe tabricated of not iess than six individual
lamps assembled side by side. Nonluminous areas between adjacent lamps shall be
not more than 5/8 inch in width,

3,2.6.1.3 Color.

Type I. The color of Tvpe I lights shall be Aviation Green for the
starboarc wing light, Aviation Red for the port wing light, and Aviation Yellow for
the fuselage lights,
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Type II. The color of all Type II lights shall be Aviation Green.

3.2.6.1.4 Luminous output.

Type 1. Type 1 lights shall have two luminous output conditions
designated as "Bright" and "Dim'". In the dim coadition, the surface luminance of
the fixtures shall be between 0.5 and 1.5 footlamberts. In the bright condition, the
luminous output of the fixtures shall be not less than 1.0 candela (see 6. 1).

Type II. The surface luminance of Type I lights shall be either
continuously variable or adjustable in seven steps with the luminance at each step
1/2 that of the next higher step. The surface luminance at the highest step shall be
not less than 15 footlamberts.

3.2.6.2 Rotary wing aircraft.

3.2.6.2.1 Llocation. Rotary wing aircraft shall utilize Type I lights on
the main rotor blade tips and Type II lights on the fuselage. The general location of
the 119htS shall be in accordance with the installation nattern ghown in Figure 7.

IS5 bilall 0 aCCOrda20C0Ce willh Lae ASWRiiGLiUL pPateTlal BV wal il I igule

Where the configuration of the aircraft prohibits this pattern, the location of the
lights shall be as determined by the procuring activity.

2.2 Size. Type I lights shall be as small as possible and shaiil be
it

.
oty hlnA Tha 3 [
designed for minimum aercodynamic disturbance to thc rotor blades. The luminous

surface area of Type II lights shall be a minimum of 2 inches by 10 inches where
practical. The use of fixtures having smaller luminous areas may be permitted,
however, if approved by the procuring activity.

3.2.6.2.2 Color. The color of the Type I blade-tip lights shall be Aviation
White. The color of the T: Type II fuselage lights shall be Aviation Green
3.2.6.2.4 Intensity distribution and/or luminous output.
3.2.6.2.4.1 Blade tip lights. The candlepower distribution of the Type I
lights when operating at their highest intensity condition shall be as shown in Figures
L

/]

7 and 8. Seven dimming steps plus an "Off" position shall be provided for the light
The intensity at each dimming step shall be 1/2 that of the next higher step.

e surface luminance of the fuselage lights
\Vhp iy the ﬂd;t'"“ n'hn‘l'l bo nnt lacc tha
Snven dlmmmg steps plus an "Off" posmon shall be provided. The surface luminance

of the light at e'ach dimming step shall be 1/2 that of the next higher step.

bl snln
101 e not less than 15 footlamberts.
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3.2.7 Angle-of-roll light. An angle-of-roll light shall be installed on
all carrier-based aircraft. It shall be energized only when the position lights are
on and the landing gear extended.

I Y
-afl 0@ s8een by

3.2.7.1 Location., This i
ight caerrier-landing approaches. It shall be

the landing signal officer during
installed so as to provide maximum wing span information to the landing signal officer,
and shall be visible to the LSO at all times during the last 80 degrees of the turn

to the approach path. The preferable location of this light is on the top side of the

a2 'l PP H mh

starboard wing. When this is impractical, the light may bc located on the port side
of the fuselage above and near the forward edge of the wing. (See Figures 1 through
4.)

3.2, 7.2 Intensity. Throughout the entire required angles of visibility

he light shall have an intensity of not less than 1 candela nor

3.2.7.3 Color. The color of the light shall be Aviation Green,

3.2.8 loe detection lights.

3.2.8.1 Location, These lights shall be located so as to provide ilumina-
tion along the leading edge of the wings. More than one light oa each side of the air-

craft may be used.

n 0o o o laV S 7SS Mhan nalasc oof $han tns Aot nblimm Timliba olenl) b Al.:di
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3.2.9 Air refueling lights., The air refueling lights shall be in accord-

ance with the requirements of MIL-A-13736 and as specified herein.

3.2.9.1 Probe light. A floodlight shall be located on the receiver air-
craft to illuminate the probe nozzle and alsc to illuminate the drogue during final
closure for engagement. The floodlight beam shall be such as to produce a 40°
cone of light having its apex at the probe tip. The axis of the cone shall be inclined
10° above the axis of the nozzle, and it shall lie in a vertical plane which passes
through the axis of the nozzle (Figure 9).

3.2.9.1.1 Candlepower distribution. Illumination at the probe nozzle shall
be not less than 0. 25 footcandle nor more than 2 footcandles as measured in a plane
perpendicular to the pilot's line of sight to the probe tip. Except in the region which
may be shadowed by the probe, the light shall provide an illumination level of not

less than 0. 10 footcandle on the axis of the cone at a distance of 50 feet from the nrgbe

L8585 vaadn A00LCaNue O LA dAls ©O L COUH a Qisvall (S LVED S S1S1 N S 40

tip as measured in the plane perpendicular to the axis of the cone, The illumination
at the edge of the cone at a distance of fiftv feet {rom the probe tip shall be not less
than 0.01 footcandle as measured in the plane perpendicular to the edge of the cone.

10
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3.2.9.1.2 Color. The color of the probe light shall be Aviatioa Red.

3.2.9.2 Tanker recognition light. On tanker aircraft during flight
refueling missions, at least one of the antico ollision lights shall be Aviation Green
instead of Aviation Red.

3.2,9.3 Tanker signal lights. A cluster of three lights shall be mounted

on the tanker to indicate the state of readiness of the tanker for in-flight fuel trans-
fer. The lights shall be in accordance with the requirements of MI1L-A-19736.

3.2.9.3.1 Full trail light. The purpose of this light is to indicate to the
pilot of the receiver aircraft that the drogue has been extended to within 5 feet of its
AL . do ) ta mandsy fan ¢ha anmaoarmant

full trail position, and the tanker is rcady ior the engagement.

ight shall indicate to the pilot of

3.2.9.3.2 Fuel transfer licht. This

u-a.u-u.u i

1
the receiver aircraft that satisfactory mating of the probe and drogue has been
accomplished and fuel is being transferred.

3.2.9.3.3 Fuel low-pressure light. The purpose of this light is to warn
the pilot of the receiver aircraft that the hvdraulic pressure at the hose reel is too
low for proper response action.

3.2.9.5.4 Intensityv. Each of the tanker signal lights shall have a peak
intensity of not more than 5 candelas, not less than 2 candelas, and a beam spread
(between the points at 1¢'; of peak candlepower) of not less than 20° in all planes.

2.2,10 Propeller-tip safety lights. All carrier-based propeller-driven
aircraft shall be equipped with light sources for irradiating a luminous phosphorescent
coating installed or the propeller tips. The sour ces shall operate in the ultra-violet
region of the radiation spectrum, and the radiation shall be essentially invisible to
the human eve.

3.2.10.1 Lociticn. The ultra-violet lights shall be located on the fuselage
of the aircraft adjacent to o th prepellers or other appropriate places so as to irradiate
both the front and rear surfices of the propeller tips, The fixtures shall be mounted
flush with the skin of the aircraft so as to minimize aerodynamic drag. Where it is

impractical to illuminate the propellers in this manner, the airframe manufacturer

shzll propose an alternaie method for illuminating the propeller tips.

3.2.10.2 Luminance. The system design (phosphor plus irradiating
sources) shall be such as to produce a luminous ring on the rotating propellers of
at least 0.01 footlambert:. The ring luminance shall be essentially uniform through-
out the entire ring.

11
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coating across the propeller tips shall be a minimum of 4 inches in width.

ize of the irradiating sources shall be as small
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3.2.11 Helicopter hover lights.
3.2,11.1 Location and orientation, Three floodlights are used in the

configuration. One shall be located below the cargo hatch and shall be directed

downward. Two of the lights shall be located in the area directly below the cockpit.

They shall be directed forward at an angle of 30 degreesbelow horizontal and at angles
tboard from each side of the forward direction.

2.9.11. 2 Candlenower Eape light shall have a peak can lepower of not

3.2,11.2 epower., Each light shall have a peak candlepower of not
less than 16, 000 candelas. The beam spread (between the points at 10% of maximum
peak candlepower) shall be at least 40 degrees in 21l planes.

3.2.11.3 Adjustability. The lights shall be adjustable for 15 degrees in
any direction from the specified position.

3.2.12 Approach lights.

3.2.12.1 Angle of attack lights. Angle of Attack approach lights shall be
installed on all carrier based aircraft as shown in Table I. The approach light sys-
tem shall be in accordance with MIL-1-18079.

2,12.1.1 Complement. The Angle of Attack approach lights shall consist

of three lights (red, yellow, and green) in accordance with MS25318.

3.2.12,1.2 Location and orientation, The approach lights shall be mounted
on the forward part of the airplane as near as practicable to the fuselage reference
line, so as to be visible to the Landing Signal Officer during the landing approach
prescribed for the particular airplane on which installed.

.2.12. 1.3 Beam axis. The beam axis shall be directed B~ 21 to the left of
N P PO P ol o e oo 12 ... 32 b 2 b T e AL L O o Y o PR 12e s md oo omomom)
e lupelage reierence line ana aireCied peiow LIe 1useldge relereace iine dt di agle
theta (8) which shall conform with the wing angle of attack at the related approach
speed., This angle theta (8) is derived as follows:

e=a,+ ®-1
W
Where: 0 = angle between fuselage reference line and the optical glide
slope

[y
o
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ay = wing angie of attack
1= wing angle of incidence

® = angle between actual glide slope and optical glide slope
3.2.13 Gear-down light. A light conforming to MS25215 and equipped
with a type 1683 lamp shall be mounted on each landing gear of trainer type aircraft
to provide a positive indication to the Landing Signal Officer or Runway Watch that
the landing gears are down and locked. The color of the light(s) shall be Aviation
White.

3.3 Lighting controls. Lighting control switches shall be installed
in panels conforming to MIL-C-6781. Individual ON~-OFF switches shall be provided
for each light except where indicated. All individual ON-OFF switches shall be con-
nected to the main bus through the master exterior light switch (see 3.3.1.3).

3.3.1 Carrier based aircraft.

3.3.1.1 Position lights. Both wing position lights shall be operated from
the same switch. The tail light shall be operated from a separate switch. These
two switches shall be of the three-position type designated as "Bright-Off-Dim' and
shall be so labelled. A third switch shall be provided for the simultaneous selection
of STEADY or FLASH operation for both the wimr and tail lights

AL cialaoll =il RS

3.3.1.1.1 Flasher. A flasher in accordance with MIL-F-7929 shall be
instalied to flash the position lights when the selector switch is in the "'Flash' position.

3.3.1.2 Annroach lights " The ancle of attack annroach lights ghall bhe

uuuuuuu appra OQCI AMELW. 28T Qigatl Vi Qaln Qupiala aagiies snhall

connected to the angle of attack system for power. In addition, a separate switch
shall be provided for selecting either '"Day" or '"Night" operation. In the day position
power shall be provided for energizing the major filaments of each lamp, and in the
night position power shall be provided for energizing the minor filament of each lamp.

3.3.1.2.1 Hook bypass switch. A hook bypass switch shall be provided in
the cockpit which shall have two positions, '"Carrier' and "Field". When set in the
"Carrier" position, the approach lights shall flash if the wheels are down and the hook
is not down. When set in the '"Field" position, the lights «hall remain steady when the
wheels are down, regardless of hook position. When flushing, the flash rate shall be
170 to 180 flashes per minute. Turning aircraft power "OFF" or moving the hook

control handle to "DOWN" shall reset the by-pass circuit, making the system operate
normally for carrier landings.
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3.3.2 Non-Carrier based aircraft.

3.3.2.1 Position lights. Wing tip and tail lights shall be connected to
‘one ON-OFF switch.

4. QUALITY ASSURANCE PROVISIONS (Not Applicable)

5. PREPARATION FOR DELIVERY (Not Applicable)

6. NOTES

8.1 Formation lights. The specification of the luminous cutput
Class I formation lights in different kinds of lighting units is necessary for formation
Hghts because in the bright position the lights are used for "join-up'", they are, there-
fore, seen at digtances such that the lights are observed as point sources, whereas
in the dim position the lights are used to maintain formation. and are seen as extend~d

"candelas' (see 3.2.6.1.4). The luminous output of an extended source is expressed
as luminance for which the '"footlambert" is the appropriate unit. The foregoing doe:
not apply to Class If lights which are viewed as extended sources for both join-up and
formation flying.

6.2 International standardization. Certain provisions of this speci-

fication are the subject of internaticnal stancarcization agreements (NATO STANAG

3153 "Navigation and Anticollision Lights" and NATC STANAG 3154 "Formation Lights™ .

When amendment, revision, or cancellation cof this specification is proposed, which
will affect or violate the international agreement concerned, the preparing activity
will take appropriate reconciliation action through international standardization chan-
nels including departmental standardization offices, if required.

Preparing activity:

C
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Figure 5. General installation pattern, Type I
formation iighisior fiXed-wing aircrait
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Figure 6. General instailation paitern, Type Ii formation
lighis for fixed-wing aircrali
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Fuselage and Tail Lights: Type II

Figure 7.

General installation pattern and light distribution requirements of
formation lights for rotary-wing aircraft
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Figure 9.

Mumination Distribution Requirements for
Air Refueling Probe Light
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