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CHAPTER 1
GENERAL

1-1. Purpose.

This manual presents general provisions and criteriafor
planning, designing, and congtructing lighting systems for
Army airfields, heliports, and helipads.

1-2. Scope

Criteria herein are applicable to all Army airfields,
hdliports, and helipads in the Continental United States
(CONUS), Alaska, and Hawaii. The criteria are recom-
mended for use as a basis of design for overseas Army
operations in order to promote standardization of
requirements for flight safety.

1-3. References

Appendix A contains a list of references used in this
document.

1-4. Deviations

Lighting facilities for airfields, hdiports, and helipads
other than those defined herein will not be provided
without prior approva by HEADQUARTERS U. S.
ARMY CORPS OF ENGINEERS (HQUSACE), CEMP-
ET.

1-5. Procurement of lighting system materials
and equipment for Army airfields, heliports,
and helipads

Lighting system materials and equipment for Army air-
fidds, hdiports, and helipads will be included in the con-
struction contract plans and specifications as contractor
furnished and contractor installed. Construction contract
plans and/or specificationswill include a brief description
of items, a brief design premise, with operationa and
ingpection information, referenced Military Specification
(Mil. Spec.) or other specification covering each item, and
the Military designator or Federal Aviation Administra-
tion (FAA) designator with any specific reference
material. This data may be obtained from AFM 88-14,
and/or applicable FAA Standards. Use of names of equip-
ment manufacturers in contract plans and specifications
will be avoided. However, because of the specia category
of many of the material and equipment items, a general
list of known equipment manufacturers prepared from
those mentioned in the data for preparing contract plans
and specifications may be furnished to prospective
bidders and/or the contractor at the bibber's or
contractor’ s request. When materials or equipment items
submitted by the contractor for approval arelisted in the
data used for preparing the contract plans and

specifications, it may be considered as prima facie
evidence that the items are satisfactory and may be
approved for the installation.

1-6. Advertising for lighting facilities

The following criteria for the advertising of lighting
fecilitiesat airfields, hdliports, or helipadsisin effect for
all Army projectsin CONUS, Alaska, and Hawaii. Nor-
mally, the contract for installation of complete lighting
facilities at an airfidd, heliport, or hdlipad will not be
combined with the generd congtruction or paving contract
for such facilities. An exception to this policy will be
granted when satisfactory proof that a combination-type
contract isin the best interest of the Government has been
submitted to and approved by HQUSACE, CEMP-ET,
WASH DC 20314-1000. When separate contracts are
contemplated, ducts for cable crossings under movement
area paving, concrete light bases in paved areas,
handholes, manholes, longitudinal ducts, duct markers,
and components of related work that can be accomplished
under the general construction or paving contract will be
so accomplished rather than deferred until the remaining
portion of the lighting facilities contract can be separately
advertised. Advertising of the remaining portion of the
lighting facilities for the airfield, heliport, or helipad will
be authorized at the appropriate time to complete the
project on schedule.

1-7. Basisof measurement in procurement

Centerline measurements (in feet) will be used in
programing, justifying, or budgeting for runway,
threshold, taxiway, taxilane, hoverlane, and approach
lighting systems. Linear feet will be used for programing,
justifying, or budgeting perimeter lights at helipads.
Lighting for apron access and engine runup area taxiways
will be shown as a primary or supporting item, as
applicable, and will be measured as taxiway lighting.
Auxiliary lights and visual or eectronic navigational aids,
including but not limited to apron or parking area
floodlights, helipad floodlights, protective and security
floodlights, obstruction lights, beacons, and wind
direction indicators will be measured on a per unit basis,
and shown as primary or supporting items, as applicable.

1-8. Design analysis

A general design analysis covering the major features or
components of thelighting facilities for the Army airfield,
heliport, or helipad will be furnished for each project.
Design analysis will include sufficient descriptive
information computations, and data such as:

1-1
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a. Applicable rules, regulations, and engineering
manuals used or followed.

b. Electric power supply characteristics and computed
loads, with demand factors where applicable.

c. General description and characteristics of the air-
field, helipad, heliport lighting system, and lighting
control system, including miscellaneous visual aids and
auxiliary lighting.

Abbreviation

1-2

d. Computations and data used in determining sizes
and selection of major items of equipment and
conductors.

1-9. Abbreviationsused in this manual

Thefollowing abbreviations pertaining to Army aviation
lighting are used in this manual:

Term

High Intensity Approach Lighting System with
Sequenced Flasher.
American Wire Gage.
Chase Helicopter Approach Path Indicator.
Electric Metallic Tubing.
Ground Control Approach Radar System.
Instrument Flight Rules.
Instrument Landing System.
Instrument Meteorological Conditions.
Kilowatt.
Kilovolt Ampere.
Lead-In Lighting System.
Medium Intensity Approach Lighting
System.
Medium Intensity Approach
Lighting System With Sequenced
Flasher.
Medium Intensity Approach Lighting
System with Runway Alignment
Indicator Lights (RAIL).
Omnidirectional Approach Light System.
Precision Approach Path Indicator.
Point of Tangency.
Runway End Identifier Lights.
High Intensity Short Approach Lighting
System.
Visua Flight Rules
Visua Meteorological Conditions.
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CHAPTER 2
AIRFIELD RUNWAY AND APPROACH LIGHTING SYSTEMS

2-1. General design and layout criteria

Figures 2-1 through 2-11 are intended to serve as guidesin
designing and ingtdling typical airfield installations. Figure
2-1isfor atypicd Army airfield having a runway 75 feet
wide by 5,000 long, with connecting taxiways 50 feet wide
and afixed congtruction (permanent) airfield lighting system
utilizing medium intensity elevated and semiflush lights.
Figure 2-2 indicates atypica one line block control diagram
and figures 2-3 and 2-4 indicate typical installation details
of thelight fixtures. Where a high intensity runway lighting
system and/or an SALS is specificaly authorized for
installation, the general criteria to be used is stated below.
For additional details that may be of help in designing
lighting facilities peculiar to a particular airfield, attention
isinvited to the following references. Air Force Manual 88-
14 and Army Manua TM 5-8034.

2-2. Description

a. Runway lighting system is a configuration of lights
which define the laterd and longitudinal limits of the usable
landing area. Two straight lines of lights parallel to and
equidistant from the runway centerline define the latera
limits. Thelightsin theselines are called runway edge lights
and emit aviaion white (clear) light. The longitudinal limits
of the usable landing area are defined a each end by a
symmetrical pattern of 180 degrees aviation green/180
degrees aviation red lights designated as the threshold
lighting configuration. Such a configuration includes
inboard threshold lights, located between the lines of the
runway edge lights, and winged-out threshold lights which
extend outward from each end of the inboard threshold
lights.

b. Approach lighting system presents in plan view a
configuration of lights located symmetrically about and
along the extended centerline of the runway. The system
originates at the threshold of the useable landing area, and
extends out therefrom a distance of 1,500 feet for a precision
approach system and 1,400 feet for a medium intensity
system. Condenser discharge lights may be provided as
described in paragraph 2-6g(6) and will flash in sequence
towards the threshold.

2-3. Criteria

The basic type of lighting installation used by the Army is
amedium intengity runway lighting system without approach
lights. However, where additiona guidance is required
because of operational criteria, such as poor weather
conditions or low cloud base which restrict visihility, an

gpproach lighting system may be installed where specifically
authorized.

a. Mediumintensity approach lighting system (MALS).
This system may be used where a precision approach is not
available or justified. The runway lighting system will be of
the medium intensity type. The approach lighting system
will congg of light bars spaced on 200-foot centers extend-
ing outward 1,400 feet from the threshold. Where
authorized, condenser discharge lights may be installed in
the outer three bars. When the condenser discharge lights are
used, this system will be indicated as MAL SF.

b. High intensity short approach lighting system
(SALS). This system will be used where a precision
approach is authorized. A precision approach is defined as
an instrument runway served by either an ILS, GCA radar
approach aids, or other electronic guidance systems, and
intended for use in IFR weather conditions. The runway
lighting system will be of the high intensity type. The
gpproach lightswill consigt of light bars spaced on 100-foot
centers extending 1,500 feet outward from the threshold
utilizing high intensity lights. Where authorized, sequenced
flashing condenser discharge lights will be used as described
in paragraph 2-69(6).

c. Approach lighting system location. An approach
lighting system will be installed normally on only that end
of a runway most frequently used for the approach to the
runway.

d. Mediumintensity runway edge lights. Medium inten-
sity runway edge lights will be installed in support of
nighttime VFR and nonprecision instrument approaches
only. The configuration for medium intensity lights will be
the same as provided for high intensity runway edge lights
in paragraph 2-3.e.

e. High intensity runway edge lights. High intensity
runway edge lights will be installed only where specificaly
authorized. In such cases, where runways at Army instal-
lations are 7,500 feet or less in length, the high intensity
runway lighting system and its associated equipment will be
used with a standard 6.6-ampere series circuit. Where the
runway length exceeds 7,500 feet, the system will be in
installed for a 20-ampere series circuit. The latter system
will be as described in AFM 88-14.

f. Refueling area lights. Explosion-proof aviation light
fixture assemblies and associated wiring will be used when
lighting fixtures are required within 50 feet of an aircraft
fud inlet or fud system vent and within 63 feet of an aircraft
direct fueling outlet/hose reel pit.

2-4. Runway edge lighting configuration

Runway edge lights will be located longitudinally on both
sdes of the runway at a distance not to exceed 10 feet from
the edge of the full strength paving designated for runway

2-1
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10 POVE? SUPPLY

128V

2407120V PANEL

PILOT RELAY CABINET 240/120V
c 120v S 120V
YT ——-=| RC-3 TO APPROACH LIGHTS
BC 120V
C_120Y > 1207 ’ TO GLIDE SLOPE
W\ e o -
— Y1) RC-3] INDICATORS
C_120V [ TO RUNWAY AND
T THRESHOLD L IGHTS
C_120v TO RUNWAY AND
=130V THRESHOLD LIGHTS
C 12V TO TAXIwWAY
LIGHTS
C 120V TO TAXIwAY
LIGHTS
S 240V
= TO BEACON
S 120V . TO WIND INDICATOR
LIGHTS
S 12ev .. TO OBSTRUCTION
LIGHTS

LEGEND

CP-1 - CONTROL POINT - PRIMARY (CONTROL TOWER)
CP-2 - CONTROL POINT ALTERNATE (VAULT)

RC-1 (2) - REGULATORS

RM-1 (2) - REGULATORS

RC-3 (2) - REGULATORS

RC-3 (1)- REGULATORS

TR - TRANSFER RELAY

BC - BRIGHTNESS CONTROL

C - CONTROL

S - SUPPLY
NOTE: ELECTRIC POWER SOQURCE. MAIN SERVICE SWITCH.
EMERGENCY GENERATOR AND TRANSFER SWITCH. AND
MAIN DISTRIBUTION PANEL ARE NOT SHOWN. INSTALLATION
OF THESE ITEMS WILL BE DESIGNED TO MEET LOCAL CONDITIONS.

Figure 2-2. Typical one line block diagram for Army airfield lighting systems.
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CLOSING
UNUSED
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NOTES:
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4. FOR MORE INFORMATION,
SEE CHAPTER 6.

Installation details for elevated runway and taxiway marker lights.



use. Both lines of lights will be parallel to and equidistant
from the runway centerline on spacings that will approach,
but not exceed 200 feet. Elevated fixtures will be frangibly
mounted a maximum of 14 inches above grade. If snow
accumulations of 12 inches or more will be frequent,
mounting height may be increased to not more than 24
inches above grade. Where runway intersections or
taxiways intersections occur, the spacing of the runway
lightswill be uniform between paving intersection points of
tangency (PT's) with each section calculated separately.
Lightsin paved areas will be omitted. Sections of runway
lights opposite paved intersections will be treated as
separate sections, with lights equally spaced between PTs of
paved intersections (fig 2-1). For addition-al information see
AFM 88-14.

2-5. Threshold lighting configuration

a. Medium intensity lighting system. The use of
winged-out eevated threshold lights only, or a combination
of winged-out elevated lights and semiflush inboard lights,
will be optional for Army airfield lighting, as appropriate,
for the particular medium intensity lighting system.

b. High intensity lighting system. For a high intensity
lighting system, the winged-out and inboard combination of
lights will be used.

c. Location of threshold lights. The line of threshold
lightswill be not lessthan 2 feet nor more than 10 feet from
the ends of the runway. Winged-out sections of elevated
lights on each side of the ends of the runway will extend
outward, at right angles to the runway, for atota distance
not less than 40 feet, with lights spaced on 10-foot centers.
Each winged-out section will contain not less than five
lights. The innermost light of each section will be located in
line with the corresponding row of runway lights. Where
elevated lights only are employed at the threshold, a mini-
mum gap of 40 feet will be provided on each side of the
runway centerline. The maximum total gap for a 75-foot
wide runway will be 95 feet. Uniformly spaced inboard
semiflush lights, having a maximum spacing of 10 feet
between lights, may be employed to fill the gap between the
winged-out sections of elevated threshold lights at each end
of the runway. Such a configuration will provide the spacing
for the eevated threshold lights and require minimum
changesin the threshold lights should an approach lighting
system beingdled at the runway at some future date. Also,
this configuration will serve to increase the longitudinal
definition of the runway under medium intensity runway
lighting conditions. All threshold lights will be connected in
series with the appropriate runway lighting circuit. For
additional information, refer to AFM 88-14.

2-6. Approach lighting configurations

a. Approach lighting systems (MALS, MALSF,
MALSR, ALSF-2 and ODALS). An approach lighting
system is a configuration of signa lights disposed

T™ 5-811-5

symmetrically about the runway centerline extended, starting
at the landing threshold and extending outward into the
gpproach zone. These systems provide visual information on
one or more of the following: runway alignment, circling
guidance, roll guidance, and horizon references. Those
systems used for precision approaches (in conjunction with
an electronic aid such as ILS) are 2400 feet in length,
provided the glide dope angle is 2.750 or higher. At
locations with the glide slope angle less than 2.750, the
light lane will be 3000 feet. For nonprecision approaches,
the systems are 1400 or 1500 feet in length. Except for the
ODALS, the systems are a so classified into high intensity
or medium intensity systems; the distinction being made on
the type of lamps and equipment used. The following is a
list of Approach Lighting Systems and their intended use.

(1) MALS- Medium Intensity Approach Lighting Sys-
tem. The layout of the MALSwill consist of a configuration
of steady burning lights arranged symmetrically about and
aong the extended runway centerline as shown in figure 2-
5. The system will begin approximately 200 feet from the
runway threshold and terminate 1400 feet from the
threshold.

(2) MALSF - Medium Intensity Approach Lighting
System with Sequenced Flashers. Same as MALS but
equipped with three sequenced flashers collocated with the
outer three light bars of the system. This system is used at
locations where gpproach areaidentification problems exist.

(3) MALSR - Medium Intensity Approach Lighting
System with Runway Alignment Indicator Lights (RAIL).
An economy type system used for precision instrument
gpproaches of a Category | Configuration (an ILS approach
procedure which provides for approach to adecision height
of not less than 200 feet).

(4) ALSF-2 - High Intensity Approach Lighting
System with Sequenced Flashers. Standard system for
precison instrument approaches of a Category |l
Configuration (an ILS approach procedure which provides
for approach to adecision height of not less than 100 feet).

(5) ODALS - Omnidirectional Approach Light Sys-
tem. The ODALS provides runway end identifier lights and
useful circling, offset, and straight-in visua guidance for
nonprecision instrument approach runways.

b. Runway end identifier lights (REIL). The primary
function of the REIL is to provide rapid and positive
identification of the approach end of arunway. The system
conggts of two sychronized flashing lights, one on each side
of the runway landing threshold, facing the approach area.
Theflashing feature of the lights provides an eye attracting
characteristic, making the REIL effective for identification
of arunway surrounded by a preponderance of other lighting
or lacking contrast with surrounding terrain.

c. Lead-inlighting system (LDIN). The lead-in lighting
system consists of a series of flashing lightsinstalled at or
near ground leve to describe the desired course to a runway
or final approach. The system may be curved, straight, or a
combination thereof, as required. The LDIN may be
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terminated at any approved approach lighting system or at
a distance from the landing threshold which is compatible
with authorized visibility minimums.

d. Selection considerations. Prior to the selection of a
particular lighting aid, individual site evaluation will be
made to determine which aid will best serve in improving
operations. The probable environmenta effects of con-
structing and operating the proposed lighting aid should
also be considered. Possible reductions in instrument ap-
proach minima will be determined by the FAA. The fol-
lowing information will be used as a guide in selecting a
particular system.

(1) Approach lighting systems (ALSF-2, MALSR,
MALSF, MALS and ODALS). Approach lighting is an
essential adjunct to electronic aids in providing landing
gpproach guidance. The ALSF-2 configuration is to be used
with all Category Il and 1l instrument landing systems
(ILS). The MALSR isthe standard approach light system to
be used with acategory | ILS. A requirement also exists for
less sophisticated approach lighting systems for use with
nonprecision instrument approaches to establish early
runway identification and provide aignment and roll
guidance. The MALS will generaly fulfill these require-
ments and is desirable wherelocal conditions such as terrain
or areas of high ambient light requires this facility to
enhance safety of operations. Flashers should be incor-
porated (MALSF) at locations where approach area iden-
tification problems exist. The ODAL S does not provide roll
guidance but gives better runway identification for circling
procedures and is effective in providing runway alignment,
especialy in areas of high ambient light.

(2) Runway end identification lights (REIL). The
unidirectiona (L-849) REIL provides early runway end
identification and limited circling guidance. The om-
nidirectional REIL (L-859) should be used when good
circling guidance is required. The REIL is most beneficial
in areas having a preponderance of lighting or featureless
terrain. A REIL system is not installed on the same end of
arunway as an approach lighting system.

(3) Lead-in lighting systems (LDIN). Due to hazard-
ous terrain, obstructions, noise abatement, or other condi-
tions, some runway approaches require an LDIN to provide
positive visua guidance along a specific approach path,
generaly irregular, to the approach light system or the
runway end itself. Each LDIN instalation is unique and
designed specificaly to fill a particular requirement. The
LDIN isavisud flight rule (VFR) aid.

e. Layout.

(1) MALS The sysem will congist of seven stations on
approximately 200 feet, spacing. Each station will have a
bar with five steady burning lights. The 1000-foot station
will have two additional bars, one on each side of the
centerline bar, each approximately 10 feet in length with
five steady burning lights. Where authorized, the outer three
stations will have sequenced flashing lights in addition to
steady burning lights, and will be designated as MALSF.
All lightsin the system will emit aviation white light. Only
steady burning lights will be provided with brightness
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control. Sequenced flashing lights will flash consecutively
towards the threshold. For additiona information on the
MALSF system, reference may be made to FAA Advisory
Circular AC 150/5340-14.

(2) MALSF. The MALSF consist of aMALS with 3
sequenced flashers which are located at the last three light-
bar stations. These flashers are added to the MALS at
locations where high ambient background lighting or other
visual problems require these lights to assist pilots in
malting an earlier identification of the system. These lights
flash in sequence toward the threshold at the rate of twice
per second. The MALSF configuration is shown in figure 2-
5, and typical ingalation details for the MAL SF are shown
in figure 2-6.

(3 MALSR. The MALSR consists of a MALS plus
Runway Alignment Indicator Lights (RAIL). The RAIL
portion of thefacility consists of sequenced flashers located
on the extended runway centerline, the first being located
200 feet beyond the approach end of the MALS with
successive units located at each 200 feet interval out to
2400 feet (3000 feet for ILS glide dlope angles less than
2.75) from the runway threshold. These lights flash in
sequence toward the threshold at the rate of twice per
second. The MAL SR configuration is shown in figure 2-7.

(4) ALSF-2. This configurationisfor use in Category
Il and Category |11 runways and is shown in figure 2-8. All
light bars areinstalled perpendicular to the extended runway
centerline and al lights are aimed away from the runway
threshold. The steady burning lights are augmented with a
system of sequenced flashing lights installed at each
centerline bar starting 1000 feet from the threshold out to
the end of the system. These flashing lights emit a bluish-
white light and flash in sequence toward the threshold at a
rate of twice per second. The light lanes will be 2400 feet in
length providing the ILS glide ope angle is 2.75 or higher.
At locations with the glide slope angle less than 2.75 the
light lane will be 3000 feet in length.

(5) OALS The omnidirectiona approach light system
consists of seven omnidirectional flashing lights located in
the approach area of arunway. Five of the flashing lights are
located on the extended runway centerline starting 300 feet
from the runway threshold and at 300-foot intervals out to
1500 feet from the threshold. The remaining two flashing
lights are located 40 to 75 feet from each edge of the runway
at the threshold as shown in figure 2-9. For additiond
information on ODALS, refer to FAA Advisory Circulars
AC 150/5340-14 and AC 150/5345-51.

(6) LDIN. Thelead-inlighting system has no standard
layout but is tailored to give appropriate guidance as
controlled by loca conditions. The flashing lights are placed
in groups of at least three in the approach path beginning at
apoint within easy visual range of afina approach fix. The
light groups are spaced close enough together
(approximately 5000 feet) to give continuous lead-in
guidance. A group will consist of at least three flashing
lightsin alinear cluster that, where practicable, should flash
in sequence toward the runway. Figure 2-10 gives an
example layout for alead-in system.
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Figure 2-10. Example layout for LDIN.
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f. Land requirements. The minimum land regquirements,
measured from the runway landing threshold, for the various
approach lighting Systems are as follows:

(1) MALSand MALSF. 1600 feet in length by 400 feet
in width.

(2) MALSR. 1600 feet in length by 400 feet in width
for the MALS portion, plus an additional 1000 feet (1600
feet for ILS glide slope angles less than 2.750) in length by
25 feet for the RAIL portion. The minimum width of 25 feet
for the RAIL portion is considered adequate for relatively
clear and level terrain. However where required to meet
visihility or access requirements, the width may be increased
up to 100 feet. In some cases the visibility or obstruction
clearance requirements may be met by raising the RAIL
structures. In such cases an analysis should be made of the
comparative cost of raising the structures versus buying
additional land or removing obstructions and the least
expensive method followed.

(3) ALSF-2. For 3200 feet in length by 400 feet in
width for ILS glide slope angles of less than 2.75°. For
2600 feet in length by 400 feet in width for ILS glide slope
angles of 2.75° or higher.

(4) ODALS. The land requirement is a 400-foot wide
strip centered on the extended runway centerline and ex-
tending out to 1700 feet from the landing threshold.

(5) LDIN. As each system must be designed to suit
local conditions and provide the visual guidance intended,
land requirements will vary from site to site. Generally, land
or land rights should be obtained to provide for the
installation of light units and to obtain and maintain the
required visibility to the light units from approaching
aircraft.

g. High intensity short approach lighting system. The
layout of the SALSwill conform to applicable requirements
of AFM 88-14. Specific exceptions to criteria noted in the
above reference for an Army airfield approach lighting
system are:

(1) Application at joint use civil. military arfields as
noted in AFM 88-14 is not applicable to Army airfields.
Should such a condition develop at an Army airfield instal-
lation, HQUSACE, CEMP-ET, will be so informed.

(2) The approach lighting system will be a shortened
system limited to a total length of 1500 feet to provide a
1000-foot overrun area with a 500-foot centerline bar tail.
Where practicable, one circuit will be used for the shortened
gpproach lighting system excluding the threshold lights. The
threshold lights, in this instance, will be connected to the
runway lighting circuit if sufficient capacity and proper
current characteristics are available or can be made feasibly
available.

(3) Obstruction free lights will be utilized within a
minimum distance of 500 feet from the runway threshold,
but not including the lights at the 500-foot overrun station.
Obstruction-free lights on unpaved overrun areas will be
elevated type mounted on frangible fittings. Obstruction-free
lights on paved areas will be semiflush or elevated type
mounted on frangible fittings. No aircraft arresting barriers
will berequired at Army airfields.

2-14

(4) The multiway centerline will be offset to provide
connection to light fixture pads or supporting structures.

(5) Winged-out threshold lights will emit 180 degrees
aviation green/180 degrees aviation red light and may be
elevated or semiflush as operationaly required. Elevated
lights will normally be used. Five lights spaced on 10-foot
center for atota length of 40 feet, will comprise the winged-
out threshold lights on each side of the runway. Winged-out
threshold lights may be mounted on separate concrete pads
with or without handholes or duct lines as required.

(6) Condenser discharge lights, flashing consecutively
towards the threshold in sequence, will be optional. Central
monitoring of theindividual lightsin the system will not be
required. For the standard 1500-foot system, condenser
discharge lightswill be installed from the 1600-foot station
to the 2000-foot station, on 100-foot spacing but will not be
ingtalled from the 1000-foot station to the 1500-foot station.
If the system of condenser discharge lights is not initialy
ingtdled in the approach lighting system, a spare duct with
aNo0.9 AWG galvanized pull-wire installed therein will be
provided for future installation of cable for such lights.

(7) Rall guidance barswill not be installed nor will a
spare duct be provided for any future installation.

2-7. New approach lighting systems at existing
Army airfields

The criteria of this manua will apply to the installation of
new approach lighting systems at existing Army airfields.
Exiging runway lighting systems at most Army airfields are
of the medium intensity type, and should require a mini-
mum of congtruction effort for conversion to a system
compatible with new approach lighting systems.

a. When anew medium or high intensity short approach
lighting system will be provided at an airfield having an
existing medium or high intensity runway lighting system,
respectively, the existing system will be modified as re-
quired to conform to the criteria of this manual. Modifica-
tions to the existing system will reuse as much of the
existing system components as practicable.

b. When anew high intensity short approach lighting
system will be provided at an airfield having an existing
medium intensity runway lighting system, the existing sys-
tem will be modified as required to conform to the criteria
of this manual. Various medium intensity system com-
ponents will generally not be reusable in a high intensity
system. Such non-reusable components will include the
lighting fixtures and associated hardware and the under-
ground seriesto-series transformers. However, existing
regulators, various controls, circuits, and cable lead con-
nections; and the emergency power generating system will
be salvaged and reused wherever practicable. Figure 2-11
illustrates modification requirements for an existing
MALSF ingalation. Modification to the threshold lighting
configuration will conform to the following wherever
practicable:
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(1) Inboard threshold lights of the semiflush type are
required between the rows of runway edge lights at each end
of the runway. Where semiflush inboard lights do not exist,
new semiflush lights will be installed on spacing not
exceeding 10 feet. Where semiflush inboard lights exist, but
spacing exceeds 10 feet, new semiflush lights will be
ingalled midway between the existing lights. Existing light
fixtures, hardware, transformers, and other equipment will
be replaced or modified as required to provide a high
intensity system. Inboard threshold lights will be mounted
on concrete pads, with or without handholes or duct lines, as
required, and will be connected to the existing runway
lighting circuit if sufficient regulatory capacity is available
or can be made feasibly available. If such is not feasible, a
new circuit and regulator will be provided, with the control
arranged o that the threshold lights will be energized by the
runway lighting circuit switch.

(2) Winged-out threshold lights will require no chan-
ges to existing spacing. However, existing light fixtures,
hardware, transformers, and other equipment will be
replaced or modified as required to provide a high intensity
system. Connection and control requirements will be as for
inboard threshold lights above.

2-8. Lighting of parallel runways

Lighting of parallel runways will be treated as for separate
airfields and controlled independently.

2-9. Lighting of intersection runways

Wheretwo or more intersecting runways are provided with
the same type of runway lighting system, both systems may
be served from a single group of regulators by the use of
cabinet and relay assembly runway selector (similar and
equal to USAF Item No. 148D) or series circuit switch
assembly runway selector (similar and equal to USAF Item
No0.408).

2-10. Lighting equipment

Several types of light fixtures are used in Army airfield
runway and approach lighting systems. The type of fixture
used depends upon whether the system is of medium or high
intensity, and the location and service to be given by the
light. Series circuits are used for supplying electrical energy
to the lights. The types of lights required for use in runway
and approach lighting systems are described below. Each
type of light is denoted by a descriptive name, Air Force
Item Number or FAA Number or Advisory Circular and,
where exiging, by Part Number and Military Specification.
Mounting accessories are not hoted herein, but are shown on
the installation detail drawings, figures 2-3 and 2-4.

a. Runway edgelights. Runway edge lights will bein--
galled on concrete pads as shown on the installation detail
drawings. The color of the runway edge lights will be
aviation white (clear).
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(1) Elevated medium intensity lights will be om-
nidirectional, Type M-1, Item N0.294, conforming to Mil.
Spec. MIL-L-7082. The lamp for the elevated light will be
30 watts, 6.6-ampere, T-10 medium pre-focus base, Item
No. 334, conforming to Part No. MS 25012-1 and Mil.
Spec. MIL-L-6363. The lens will be asymmetrical type,
clear, Item N0.335 conforming to Mil. Spec. MIL-L-7082.
FAA type L-861 fixtures may aso be used.

(2) Semiflush medium intensity lights will be om-
nidirectional, Class B-3, Item No.654, conforming to Mil.
Std. MS-27033 and Mil. Spec. MIL-L-26202. The lamp for
thisfixture will be 45 watts, 6.6-ampere, PAR-56, conform-
ing to Mil. Std. MS-24488 and Mil. Spec. MIL-L-6363.
FAA type L-852E, class 2 fixtures may be used in lieu of
military specification fixtures.

(3) High intensity lights for elevated and semiflush
installations will be as described in AFM 88-14.

b. Inboard threshold lights. Inboard threshold lights
will be ingtalled in concrete bases as shown on the
installation detail drawings, figures 2-3 and 2-4, and will
emit aviation green and red light by use of 180 degrees
aviation green/180 degrees aviation red filters. Type and
number of filters will suit the fixtures furnished.

(1) Semiflush medium intensity lights will be om-
nidirectional, Class B-3, Item N0.654, conforming to Mil.
Std. MS-27033 and Mil. Spec. MIL-L-26202. The lamp
will be 45 waetts, 6.6-ampere, PAR 56 conforming to Mil.
Std. MS-24488 and Mil. Spec. MIL-L-6363. FAA type L-
852E, class 2 fixtures may be used instead of the military
specification fixtures.

(2) Semiflush high intensity lights will be as described
in AFM 88-14.

c.  Winged-out threshold lights. Winged-out threshold
lights will be installed on concrete pads as shown in the
installation detail drawings, figures 2-3 and 2-4, and will
emit aviation green and red light by use of 180 degrees
aviation green/180 degrees aviation red filters. Type and
number of filters will suit the fixtures furnished. Winged-
out threshold lights normally will be elevated. Semiflush
fixtures will be used where an elevated light will cause
interference with aircraft movement, such as at a taxiway
area.

(1) Elevated medium intensity lights will be om-
nidirectional, Type M-1, Item N0.294, conforming to Mil.
Spec. MIL-L-7082. Thelamp will be 45 watts, 6.6-ampere,
T-10, medium prefocus base, item N0.289, conforming to
Mil. Std. MS-25012 and Mil. Spec. MIL-L-6363. FAA type
L-861 fixtures may be used instead of type M-1 fixtures.

(2) Semiflush medium intensity lights will be om-
nidirectional, Class B-3, Item N0.654, conforming to Mil.
Std. MS -27033 and Mil. Spec. MIL-L-26202. The lamp
will be 45 watts, 6.6-ampere, PAR 56 conforming to Mil.
Std. MS-24488 and Mil. Spec. MIL-L-6363. FAA type L-
852E, class 2 fixtures may also be used.

(3) High intensity light fixtures, elevated and semi-
flush, will be as described in AFM 88-14.



d. Approach lighting system. The requirements for ap-
proach lighting systems are set forth in paragraphs 2-6 and
2-7, above.

(1) Information concerning medium intensity approach
lighting fixtures, locations, and mounting, is set forth in
FAA Advisory Circular AC 150/5340-14. Only the MALS
and MALSF portion of this advisory circular will be
applicable.

(2) Information concerning high intensity approach
lighting fixtures, locations, and mountings is set forth in
AFM 88-84.

e. Refueling area lights. Fixture assembly must meet
Underwriters Laboratories (UL) test and approval re-
quirements as stated in UL 844 for class 1 division 1, group
D hazardous locations as defined in NFPA 70. The fixture
assembly will include a light fixture, frangible-coupling,
power disconnect switch that will kill power to the fixture
if the frangible-coupling is broken, and a junction box. The
lens/filter colors will meet MIL-C-25050.

2-11. Power supply and circuits

Runway and approach lighting systems are supplied through
interleaved series circuits served by constant current
regulators, except for the MALS and MALSF, which will be
supplied from a 120/240-volt, 60-hertz multiple circuit.
Constant current regulators designed for use on these
arfidd lighting systems have provisions for varying output
current from rated value to lower values so that the
brightness of the lamps in the lighting system may be
adjusted to suit visibility conditions. This provision is
referred to as "Brightness Control.” Regulators will be as
described in chapter 10.

a. Circuiting criteria. The number and type of
regulators and/or magnetic amplifier dimmers or
transformers required will be determined by length and
number of runways, approach system types, lighting system
intengities, and the number of lights in each system. Losses
in volt-amperes for the circuit cables and the feeder cables
from the vault to the lights should aso be taken into
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consideration when designing the systems. Regulators
should always be loaded to at least one-half of rated kW
output. Where more than one regulator is needed, the load
should be divided equally between the number of regulators
used for that circuit. Where future extensions to runways are
planned, an exception to the above may be made in that
regulators may beloaded at less than half of rated output for
first increment construction, to permit future load additions
with no change in regulator circuiting.

b. Transformers, cables, and connectors. For informa-
tion on installation of such items, see chapter 8.

(1) The cable used for series circuits will be No.8
AWG, 1/C dranded, 5,000-valt, cross-linked polyethylene,
conforming to Mil. Spec. MIL-C-38359. Conductors for the
MALS and MALSF will be 1/C stranded, 600 volt, sized as
required for the installation, conforming to the applicable
portions of FAA Advisory Circular AC 150/5345-7.

(2) The series transformers used for various types of
systems are as follows:

(&) Medium intensity - 6.6/6.6 amperes, 30/45
watts, Item N0.829 conforming to Mil. Spec. MIL-T-
27535, and Mil. Std. MS-27289-1.

(b) Highintensty - 6.6/6.6 amperes, 200 watts, Item
No0.831 conforming to Mil. Spec. MIL-T-27535, and Mil.
Std. MS-27288-1.

(c) Highintensty - 20/6.6 amperes, 200 wetts, Item
N0.832 conforming to Mil. Spec. MIL-T-27535, and Mil.
Std. MS-27286-1.

2-12. Control system

The runway and approach lighting Systems controls are an
integra portion of the control system for all airfield lighting
facilities. The function of this portion of the control is to
energize and de-energize the selected runway and approach
lighting systems as well as control the brightness of such
systems remotely, as required by the operations of the
airfield. Runway and approach lighting systems will be
controlled from the control tower and the equipment vault as
described in chapter 10.

2-17
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CHAPTER 3
HELIPORT AND HELICOPTER STAGEFIELD LIGHTING SYSTEMS

3-1. General design and layout criteria

a. Hdiport runway. Figures 2-1, 2-4, 3-1, 3-2, and the
design criteria set forth herein are intended to guide in
designing and ingaling a permanent Army heliport lighting
system utilizing medium intensity elevated and semi-flush
lights at a heliport having two 75-foot wide by 625-foot
long intersecting runways with 40-foot wide connecting
taxiways and 25-foot wide adjacent surface treated
shoulders. Changes in the layout or design maybe to fit the
requirements of a particular heliport runway instalation,
including the basic one runway configuration. Pavement
configurations not specifically covered by these criteria will
be lighted in accordance with the intent of these criteria.

b. Helicopter stagefield. Figure 3-3 and the associated
design criteria contained herein are intended as a guide in
designing and installing a permanent Army helicopter stage
field lighting system.

3-2. Description
a. Hédiport runway.

(1) Runway lighting system. The line of runway lights
(alternate white and blue) located on each side of the
heliport runway will be not less than 5 feet nor more than 10
feet from the paved edge of the runway; and will be of the
elevated type. Spacing within the line of lights will be
approximately 20 feet, but not less than 15 feet nor more
than 25 feet. Where intersecting runways or intersections
between runways and taxiways occur, spacing of runway
lightswill be uniform between paving intersection points of
tangency (PTs) with each section calculated separately.
White lights on each separate runway will be connected to
the appropriate lighting circuit; the blue lights on each
runway will be connected to the appropriate taxiway lighting
circuit as shown on figure 3-1. Where the runways intersect
at the extreme ends, al lights, both white and blue, for the
particular runway not having a connecting taxiway thereto,
will be connected to the gppropriate runway circuit as shown
onfigure 3-2. Corner lights will be installed approximately
2 feet out from the paving edge, and in line with their
respective runway lights. White and blue runway lights
around threshold ends of runway intersections will be the
samiflush type. Where only one runway is constructed, blue
lights will not be provided along the runway edge; white
lights only will be provided, with spacings as indicated
above.

(2) Runway threshold lighting system. The line of
semiflush threshold marker lights will be 180 degrees avia-
tion green/180 degrees aviation red, located not lessthan 5
feet or more than 15 feet from the ends of the runway, with

lights spaced approximately 17 feet on centers. The outer-
most light of each group will be located in line with the
corresponding row of runway lights. Each threshold light
group will contain no fewer than six lights. When the lines
of runway lights are located the maximum distance of 10 feet
from the paved edges of the runway, an additional semiflush
light will be installed in each group making atotal of seven
lights per group. The threshold lights will be connected in
series with the appropriate runway lighting circuit.

b. Helicopter stagefield.

(1) Location and spacing of lane edge lighting
fixtures. Aviation white lights will be located on aline not
more than 3 feet from the edge of the full strength pavement
that is designated for lane use as illustrated in figure 3-3.
The longitudina spacing should not be less than 100 feet
nor greeter than 200 feet. Spacing will permit a minimum of
5 lane edge lighting fixtures on each side of the stagefield.
When two or more stagefields are located parallel and in
close proximity to each other, the edge lights will be con-
figured so as to not line up and create false runway orien-
tations when helicopters are gpproaching from perpendicular
or oblique angles to the stagefield centerline. The height of
elevated fixtures will not exceed 14 inches above grade. If
snow accumulations of 12 inches or more will be frequent,
mounting height may be increased to not more than 24
inches above grade. The light should be mounted on a
frangible post not more than 2 inches in diameter or be
mounted with a breakaway coupling. Each lane will be
equipped with arheodtat or 5 step regulator so as to vary the
light intensity from a dull glow to full light intensity (see
para 2-2 and FAA Advisory Circular AC 150/5340-24 for
additiona lighting information).

(2) Lane threshold and lane end lighting fixtures.
Combination threshold and lane end lighting fixtures, will
be located on aline perpendicular to the extended centerline
of the sagefidd lane. The fixtures should be not less than 2
feet nor more than 10 feet outboard from the designated
threshold of the lane. These lights should consist of four
groups of two lights symmetrically located perpendicular to
the extended center line (see para 2-Sand FAA Advisory
Circular AC 150/5340-24 for additiona lighting informa-
tion).

c. Refueling area lights. Explosion-proof aviation light
fixture assemblies and associated wiring will be used when
lighting fixtures are required within 50 feet of an aircraft
fud inlet or fud system vent and within 63 feet of an aircraft
direct fueling outlet/hose reel pit.

3-3. Lighting equipment

Thetypes of lights described below will be used at runways
and thresholds. Each type of light is described by a

3-1
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Figure 3-1. Typical one line block diagram for Army heliport lighting system.
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descriptive name, USAF Item Number, or FAA Number or
Advisory Circular, and where existing, by Military Standard
or Part Number and Military Specification. Mounting
accessories are not noted herein, but are shown on the
installation detail drawings, figures 2-3 and 2-4 of this
manual.

a. Elevated runway lights. Elevated runway lights will
be omnidirectional, medium intensity, Type M-1, Item No.
294, conforming to Mil. Spec. MIL-L-7082. The lamp for
this light will be 30 watts, 6.6-ampere, T-10 medium pre-
focus base, item No0.334, conforming to Mil. Std. MS
25012-1 and Mil. Spec. MIL-L-6363. The lens will be
asymmetricd, dlear, Iltem N0.335, conforming to Mil. Spec.
MIL-L-7082. FAA type L-861 fixtures may be used instead
of type M-1 fixtures.

b. Semiflush runway lights. Semiflish runway lights
will be medium intensity, class B-3, Item No0.654,
conforming to Mu. Std. MS-27033 and Mil. Spec. MIL-L-
26202. The lamp for this fixture will be 45 watts, 6.6-
ampere, PAR 56, conforming to Mil. Std. MS-24488 and
Mil. Spec. MIL-L-6363. FAA type L-852, class 2 fixtures
may be used in lieu of military specification fixtures.

c. Threshold lights. Semiflush threshold lights will be
similar to the semiflush runway lights noted above except
that a 180 degrees aviation green/180 degrees aviation red
filter conforming to Mil. Std. MS-24502 will be furnished
with the light.

d. Runway blue lights. Blue lights at runways whether
elevated or semiflush, will be asin chapter 6.

e. Refueling area lights. Fixture assembly must meet
Underwriters Laboratories (UL) test and approval re-
guirements as stated in UL 844 for class 1, division 1,
group D hazardous locations as defined in NFPA 70. The
fixture assembly will include alight fixture, frangible-cou-
pling, power disconnect switch that will kill power to the
fixture if the frangible-coupling is broken, and a junction
box. The lensffilter colors will meet MIL-C-25050.

3-4. Power supply and circuits

Runway lighting systems will be supplied through inter-
leaved series circuits served by constant current regulators.
The congtant current regulators are designed for use on these
heliport lighting systems and have provisions for varying
output current from its rated value to lower values so that
brightness of the lamps in the lighting system may be
adjusted to suit the visibility conditions. This provisionin
the regulators is referred to as “Brightness Control”. The
regulators will be as described in chapter 10.

a. Circuiting criteria. The number and type of
regulators required will be determined by the length and
number of runways and the number of lights per runway.
Losses in volt-amperes for the circuit cable feeder cables
from the vault to the lights should also be considered when
designing the system. Regulators should aways be |oaded
to at least one-half of rated kW output. Where more than
one regulator is required per system, the load should be
divided equally between the number of regulators used.

3-4

b. Transformers cables, and connectors. For installation
requirements of such items, see chapter 8.

c. Cableusad for seriescircuits will be No.8 AWG 1/C
sranded, 5,000-valt, cross-linked polyethylene, conforming
to Mil. Spec. MIL-C-383509.

d. Seriestransformerswill be medium intensity type,
30/45 watts, 6.6/6.6-ampere, Item N0.829 conforming to
Mil. Spec. MIL-T-27535, and Mil. Std. 27289-1.

3-5. Control system

The heliport runway lighting control system is an integral
part of the control system for al heliport lighting facilities.
The function of this portion of the control system is to
energize and deenergize the selected runway lighting system
aswdl asto control the brightness of this system remotely,
as required by the operations of the heliport. The runway
lightswill be controlled from the control tower and from the
equipment vault as described in chapter 10. The control of
heliport runway and taxiway lighting circuits will be
somewhat different from that for airfields. The circuits will
be provided and connected, as indicated on figure 3-1, with
the runway-taxiway combination control panels and
associated equipment connected, interlocked and/or non-
interlocked as required to permit separate control of each
runway lighting system, independent of the other, and permit
simultaneous contral of the taxiway lighting circuits T-1 and
T-2 in combination. Taxiway lighting circuit T-IA will be
connected for separate individual control. Thiswill permit
flexibility in operation of the runway and taxiway lights
ether sngly or in combination, simultaneously, as required
for the heliport operations by the control room operator. The
layout will aso provide facilities that will permit future
changes in the type of method of operation of the heliport
with minimum expense and interruption of service, should
such conditions develop. Theinitial sequence of operations
of the hdiport lighting circuits anticipated is such that when
a helicopter is utilizing the night lighting landing facilities
of the hdiport: (1) the blue taxiway lights (circuits T-1 and
T-2) will beturned on, but (2) only the white and green/red
runway threshold lights (circuits R-1 or R-2) of the runway
inusewill be turned on. Under condition (1) al blue lights
will be turned on (for runways 1 and 2 and taxiways 1 and
2) except those around the threshold ends of the runway
intersection; under condition (2) all white lights will be
turned on for the selected runway in use, including aternate
white and blue lights around the threshold ends of the
runway intersection of the appropriate runway, thereby
providing an alternate white and blue light runway
configuration or pattern; also, the 180 degrees aviation
green/180 degrees aviation red threshold lights at the ends
of the appropriate runway will be lighted. For taxiing the
helicopter to the hangar or to operations, apron, or parking
areas, the helicopter pilot is provided, without any change
in lighting circuit arrangement for runways 1 or 2, and
taxiways 1 or 2, with the equivalent of taxi guidance (blue)
lighting on the runway (aternate) being used temporarily
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as ataxiway over to the proper connecting taxiway T-1A
leading to the hangar, operations, apron, or parking areas.
Taxiway circuit No. T- 1A will be turned on at the ap-
propriate time as required to provide the proper helicopter
taxiway guidance, in accordance with operational require-
ments. An exception to the above is where only the basic
one runway configuration exists or will be constructed. In
such an instance, runway lighting circuit R-2 and taxiway

3-6

lighting circuits T-1 and T-2 will not exist, and the heliport
lighting system control sequence will be identical to that of
an airfield. However, the control pand furnished and the
lighting circuit designations will remain unchanged, to per-
mit standardization of control procedures as well as provide
for future installation of an intersecting runway with
minimum system changes.
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CHAPTER 4
HELIPAD LIGHTING SYSTEM FOR VISUAL FLIGHT RULES

4-1. General design

Figures 4-1 through 4-6 and the design criteria set forth
herein are intended to serve as a guide in designing and
installing a typical helipad lighting system conforming to
VFR operation requirements, and consisting of perimeter
lights as the basic and only mandatory part of the overal
lighting system, with permissive use of landing direction
lights and approach direction lights. Also, additional per-
missive parts of the overall system, are the aids to depth
perception helipad floodlights. Components of the system
listed as permissive will be justified to and approved by
HQUSACE, CEMP-ET, WASH DC 2031-1000. "Per-
missive” is defined, for the purpose of the lighting system,
as: "The lights need not be installed as part of the helipad
lighting system, but if installed, then they shall beinstalled
to meet the criteria below.” These systems normally will be
provided for a helipad with sides 100 feet long, having 25-
foot wide shoulders on each side of the helipad, and consist
of medium intensity elevated and semiflush light fixtures.

4-2. Electric service

The preferred source of power will be the local eectrica
digtribution system, with dependable low voltage secondary
service distributed to the helipad equipment vault. The
lighting system normally will be a multiple system, served
at 120 volts from a source of 120/240-volts, single phase,
60 hertz, or from a source of 120/208-valts, three phase, 60
hertz.

4-3. Description of helipad lighting

a. Perimeter lighting system. The perimeter lighting
system will consist of aviation yellow incandescent lights
placed around the perimeter of the helipad with a light
fixture installed at each corner and three additiona lights
equaly spaced between the lights at the corners on each side
of the helipad as shown in figure 4-1. Lights on opposite
sides of the heipad should be opposite each other,
equidistant from, and parallel to the extended centerlines of
the helipad. Lights normdly should be placed adjacent to the
edge of the helipad paving. Perimeter lights as described
herein are mandatory whenever the helipad is to be lighted.
The perimeter lights will normally be of the elevated type
except where damage may occur due to wheel mounted
helicopters being taxied off the helipad. In these cases,
semiflush lights will be in-stalled. All perimeter lights
installed in the paved shoulders will be mounted on metal
light bases. The devated lights will be aslight and frangible
asis practicable and the overall height above grade kept to
a minimum, but in no case exceeding 14 inches. If snow
accumulations of 12 inches or more will be frequent,

mounting height may be increased to not more than 24
inches above grade.

b. Landing direction lighting system. The landing direc-
tion lighting system, where provided, will consist of aviation
ydlow incandescent light fixturesinstalled in a straight line
aong one or more of the extended centerlines of the helipad,
perpendicular to the perimeter lights as shown in figure 4-2.
Each row of lights (light bar) will consist of six light
fixtures spaced 15 feet on centers with the innermost light
located 25 feet from the centerline of the row of perimeter
lights. Where the need for additional aid in landing direction
visual guidance is required or would ad in the final
maneuver to hover or touchdown at the helipad, these lights
may beinstalled if authorized. The signal derived from this
lighting configuration indicates to the pilot the path over
which the pilot should fly to hover or touchdown. The lights,
when not in paved areas, may be stake mounted. The light
nearest the helipad will be in-stalled so that the top of the
light will be at the same elevation as the top of the adjacent
perimeter light fixture The tops of the lightsin each light bar
should belevd inthe horizontal plane. Where avariationin
elevation is necessary, plus 2 percent or minus 1 percent
deviation in the longitudinal plane may be permitted.

c. Approach direction lighting system. The approach
direction lighting system, where provided, will consist of
aviation white incandescent light fixtures installed in two
pardld rows extending out from the landing direction lights
in the approach path to the helipad as shown in figure 43.
Each row of gpproach lightswill be 5 feet from the extended
centerline of the helipad. These lights will beinstalled only
where it has been determined that approach guidance is
required to restrict the approach path to the helipad; or
where additional guidance is needed by the pilot in the
approach to the heipad;, and where authorized for
ingdlation. The lights normally will be stake-mounted and
have frangiblefittings. Each pair of lights will be on 50 foot
spacings. The first pair of lights will be located 125 feet
from the line of perimeter lights perpendicular to the
approach path and will extend 200 feet out from the first
pair of lights (fig 43). Only one approach lighting system
will beinstalled at helipad. The lights will be mounted in a
horizontal plan, or will follow the dope of the finished grade
inthe longitudinal gradient above the horizontal plane. The
longitudinal gradient should not slope upward more than
two percent. Where the dope is below the horizontal, the
lights should be mounted in ahorizontal planeif practicable,
but in no case should the downward slope of the lights
exceed 1 percent. Approach direction lights, in line with the
landing direction lights, should continue in the same slope
as the landing direction lights. Approach direction lights
will not be installed without the landing direction lighting

4-1
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syssem. The additional approach lights for IMC
configurations will be controlled by approach direction
lighting system.

d. Helipad inset lights. Helipad inset lights (pad inset
lights) may beingdled in the helipad as an aid in centerline
alignment to the pilot while making approach to or touch-
down on the helipad. Fixtures will be aviation blue
omnidirectiona semiflush type and will be located along the
pad centerline in the normal direction of approach as
illustrated in figure 44. The lights will be installed in the
helipad and connected by conduit. The lights will be
mounted on light bases designed to be capable of
withstanding direct landings of wheel or skid-mounted
helicopters without presenting a hazard to the helicopter.

e. Helipad floodlights. Helipad floodlights may bein-
galed where authorized, parallel to the normal approach to
the helipad. Floodlights should be opposite each other and
equidistant from the extended centerline of the helipad, and
located not closer than 50 feet from the edge of the helipad

paving (fig 44). Floodlights will be mounted on frangible
fittings located as near to grade as the base of the floodlight
stand will permit. The overall height of the floodlight above
the helipad surface will be kept to a minimum that will
permit the proper spread of light on the helipad, but in no
case should this height exceed 4 feet above the grade of the
helipad. Outside of operationd areas, whereit is not feasible
to remain within the 4-foot limit above the surface of the
helipad, the mounting height of the floodlights should be
kept to aminimum above the finished grade at the floodlight
location. A small obstruction light will be mounted on the
top of the floodlight, visible from above and at ground level
from any direction around the floodlight.

f. Refueling area lights. Explosion-proof aviation light
fixture assemblies and associated wiring will be used when
lighting fixtures are required within 50 feet of an aircraft
fud inlet or fud system vent and within 63 feet of an aircraft
direct fueling outlet/hose reel pit.
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Figure 4-1. Layout of perimeter lighting fixtures.



4-4. Helipad lighting equipment

The types of lighting fixtures used at helipad installations
are described below. Each type of light is denoted by a
descriptive name, USAF Item No. or FAA No. or Advisory
Circular and, where existing, by Military Standard or
Military Specification. Mounting accessories are not
described or noted herein, but are shown on the installation
detail drawings (fig 2-3 and 2-4).

a. Perimeter lights. Fixtures for perimeter lighting nor-
mally will be mounted on metal light bases as near as
practicable to the edge of the helipad paving. Where the
shoulders are of aufficient srength to support the metal light
bases, the concrete pads around the light bases need not be
ingaled. In areas where the hdlipad will not be paved, stake
mounted lighting fixtures surrounding the touchdown area
will beinstalled.

(1) Elevated perimeter lights will be aviation yellow,
omnidirectional, FAA type L-861, provided with a 1-inch
bottom hub. The lamps will be 116-watt, 120-volt, with a
medium screw base.

T™ 5-811-5

(2) Semiflush perimeter lights will be aviation yellow,
omnidirectional, class B-3 per Mil. Spec. MIL-L-26202 or
AC 150/5345-46 type L-852E class 2 with yellow filter,
modified to include a 100-watt to 120-watt, 120-volt lamp
with factory installed socket and reflector assembly,
mounted on a 10-inch (minimum) deep base.

b. Landing direction lights. Fixtures for landing direc-
tion lights will be installed in metal light bases when in
paved areas and stake-mounted when in unpaved areas. Al
lights will be installed on frangible fittings. The lights will
be aviation yellow and will be as described for perimeter
light fixtures above for both elevated and semi-flush
fixtures.

c. Approach direction lights. Fixtures for approach
direction lights will be similar to PAR 56 fixed-wing ap-
proach lights. Lamps will be steady-burning.

d. Hdipadinset lights. Fixtures for helipad (pad) inset
lights will be as described for semiflush perimeter lightsin
a. (2) above, except that aviation blue will be used instead
of yellow and the lamps will be 40 watt, 120 volt.

PERIMETER

LIGHT FIXTURE —
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Figure 4-2. Layout of landing direction lighting fixtures.
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Figure 4-3. Layout of approach direction lighting fixtures.



e. Hédipad floodlights. Helipad floodlights, except for
the red light emitted by the obstruction light mounted on or
near each unit, will have no upward component of light, the
entirelight output being directed below the horizontal. The
fixture may utilize one or two lamps, with atotal wattage of
not more than 500 watts, and will conform to NEMA FA-1.
Floodlight will be on an indepently controlled circuit.
Obstruction light will be controlled separately from
floodlights.

f. Refueling area lights. Fixture assembly must meet
Underwriters Laboratories (UL) test and approval re-
guirements as stated in UL 844 for class 1, division 1,
group D hazardous locations as defined in NFPA 70. The
fixture assembly will include a light fixture, frangible-
coupling, power disconnect switch that will kill power to the
fixture if the frangible-coupling is broken, and a junction
box. The lensffilter colors will meet MIL-C-25050.

4-5. Hédlipad lighting power supply and cir cuits
The components of the helipad lighting system normally
will be supplied from multiple circuits. Brightness control

T™ 5-811-5

will be varied by use of dimmers located in the structure
housing the supply equipment for the helipad lighting sys-
tem. The dimmers and controls will be described in chapter
10. Control diagrams areillustrated on figure 4-5 and 4-6.

a. Dimmers. The number and rating of the dimmers
required to control the brightness of the light fixturesin the
helipad lighting system will be determined by various com-
ponents of the lighting system installed.

b. Conductors. Cables used for the multiple circuits will
be single-conductor or two-conductor, 600-volts, cross-
linked polyethylene suitable for direct burial. Conductors
will be sized in accordance with the load and length of the
circuits so that the voltage drop per circuit does not exceed
two percent. Connections to light fixtures will be in accord-
ance with the recommendations of the manufacturer of the
light fixtures. No cable splices will be made between fix-
tures or in any feederslessthan 500 feet in length to or from
the control structure. Splicesin cables, where required, will
be in accordance with the recommendations of the cable
manufacturer.
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CHAPTER 5
HELIPAD AND HELIPORT APPROACH LIGHTING SYSTEMS

5-1. General Design

Figure 5-1 through 5-3 and the design criteria set forth
herein are intended to serve as a guide in designing and
installing a typical helipad or heliport VMC and/or IMC
(precision and non-precision) approach lighting systems.
Table 5-1 lists the operating categories and the applicable
FAA standard or paragraphs of this technical manual
pertaining to each facility. Landing directiona lights and
perimeter lighting systems will he designed in accordance
with chapter 4.

5-2. Terminology

The following are definitions of terms used in helipad and
heliport lighting systems:

a. Approachdirection lights. Two pardld rows of avia-
tion white incandescent lights extending out from the land-
ing direction lights into the approach path a distance of 900
feet.

b. Category 1. Approach lighting system which
provides landing minima as low as a 200-foot decision
height and one quarter of a mile visibility for a 6 degree
approach to a helipad or heliport.

Table 5-1. Operating categories.

HELIPAD HELIPORT
YMC IMC IMC
FACILITIES NON NON PRECISION PRECISION REFERENCES
INSTRUMENT PRECISION INSTRUMENT INSTRUMENT
INSTRUMENT CATEGORY ! CATEGORY !
é2$2885¢ ,“GHT'NG 0 0 X X CHAPTER 5
4-3,4-4,CHAPTER 5,0-1A,
APPROACH LIGHTING 0 0 X X P AR
APPROACH DIRECTION
LIGHTS
PRECISION N/A 0 X X 4-3¢.5-2A,5-38
NON-PRECISION 0 X N/A N/A 5-2A,5-3A10-13C
LANDING DIRECTION . 4-38,4-48,5-2F 10-4B.
LIGHTS 0 X X 10-13C
PERMETER LIGHTS X X ¥ N/A 4-3A,4-9A,5-2G,10-13A
FLOODLIGHTS 0 0 0 0 4-3€,4-4€,10-13E
VISUAL GLIDE SLOPE
INDICATOR SYSTEM 0 X X X 5-2H,7-7
PAD INSET LIGHTS 0 0 0 N/A 4-3D,4-40,5-2,10-13D
HIGH INTENSITY L0~
RUNWAY LIGHTS N/A N/A N/A X 10-4,10-12A(2)
THRESHOLD LIGHTS N/A N/A N/A 3-242),3-2B(2)
RUNWAY END LIGHTS N/A N/A N/A 3-2A(2),3-2B(2)

) 3-2A),6-38,6-3C,10-68,
TAXIWAY LICHTS 0 0 0 X 10-6C,10-12C
ILLUMINATED RUNWAY )
DISTANCE MARKERS N/A N/A N/A X AC 150/5345-44
ILLUNINATED TAXIWAY
(MOVEMENT AREA) N/A N/A& N/A X 6-38.AC 150/5345-44
GUIDANCE SIGNS
OBSTRUCTION LIGHTING X X X X 10-7,AC 70/7460-!
ELECTRICAL SUPPLY -1.9-28.9-

STANDBY GENERATOR X X X X 8-7.9-28.9-2C
HOVERLANE 0 0 X X 6-3C(3),10-6C
IDENTIFICATION BEACON X x X X 7-58,10-7
APRON LIGHTING N/A N/A N/A X 1-3
EXPLOSION-PROOF LIGHTS 0 0 0 0 3-2C,3-3,4-3F,4-4F
NOTES: X-REQUIRED

0-0PTIONAL

N/A-NOT APPLICABLE
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c. Helipad. A square or rectangle load hearing surface
which hasaminimum dimension of 40 feet and is designed
and designated for the purpose of landing rotary-wing
aircraft.

d. Heliport. An airfield consisting of one or more run-
ways not less than 625 feet long and with a 100-foot
overrun at each end.

e. Helipad/heliport identification beacon. A beacon
used to identify the location of an operating helipad or
heliport.

f. Landing direction lights. A set of six aviation yellow
lightsin agtraight line which provides centerline alignment
for pilots.

g. Perimeter lights. At least 16 aviation yellow
incandescent lights spaced equidistant around the perimeter
of the helipad with one light at each corner.

h. Visual glide slope indicators. An approach system
using lights and/or filters to provide the pilot with visua
reference as to whether or not he is on the proper glide
slope.

i. Centerline pad inset lights. Three, aviation blue, semi-
flush, 40-watt centerline pad inset lights will be used for
pilot dignment with the short IMC non-precision approach
lighting system.

5-3. VMC and IMC approach directional lights

Approach directiond lightswill not be used without landing
directional lights. Lamps will be unidirectional 200 watt
aviation white throughout the approach lighting system to
assure sufficient intensity. Elevated, unidirectional,
approach direction light fittings are acceptable throughout
the approach system.

a. Configuration for VMC isillustrated in figure 5-1.
Approach directiond lightswill consist of two parallel rows
of elevated light fittings, each row 5 feet either side of the
helipad extended centerline in the direction of approach.
Each row will be spaced on 50-foot centers over alength of

200 feet with the first row located 125 feet from the
centerline of the row of perimeter light fittings.

b. Configuration for IMC isillustrated in figure 5-2.
The gpproach lighting system will be symmetrical about and
extend for the entire length of the centerline of the helipad
directiond lights. The system will start at the pad perimeter
light as depicted in figure 4-2 and extend out from there for
adistance of 1,025 feet. An IMC approach lighting system
will normaly beingaled only at the end of the helipad most
frequently used for the approach to the helipad.

5-4. Design

Elevated light fittings will be as light and frangible as
possible. The light fittings will be mounted in a horizontal
plane or follow the dope of the finished grade. Where a
deviation in the axis of the light beam is necessary, a
tolerance of plus 2 percent or minus 1 percent in the
longitudina dopeis permitted. Where aslope is established
the landing direction lights in line with the approach
direction lights, the same slope will be continued for the
approach direction lights. Luminaire setting angles are
determined by the approach angles or angles of descent
established for the heliport. Table 5-2 gives the setting
angles for the more common approach angles.

5-5. Luminous features

Aviation white approach directional lights will be uni-
directiona and devated for a 9-degree light beam peak. The
vertica divergence and stages of intensity will be as shown
in figure 5-3. The approach lights will have the following
intensity characterigtics:

a. At plus or minus 7.5 degrees beamspread in the
horizontd plane, thelight intensity will be 20,000 candelas.

b. At plus or minus 12.5 degrees beamspread in the
horizontal plane, the light intensity will be 5,000 candelas.

c. Beamspread in the vertical plane must not be less
than 30 percent of the horizontal plane beamspread.

Table 5-2. Luminaire setting angles for given approach angles.

Approach angle (degrees)

3
6

9

11 degrees.

NOTE: If multiple approach angles are to be used, then setting angles should be a mean value for the
range of approach angles. For example, if the approach angles are 4 or 8 degrees, the setting angle would

Setting angle (degrees)

6

11

15

5-2
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CANDELAS APPROACH

ANGLE

SEE NGOTE (2)

TYPICAL 1SOCANDELA DIAGRAM

NOTES: (1) COLOR OF AVIATION YELLOW LIGHT.
CHROMATICITY CO-ORDINATES.
BOUNDARY TOWARD RED Y-0.382.
BOUNDARY TOWARD WHITE Y-0.7990-0.667X.
BOUNDARY TOWARD GREEN Y:-X-0.120
(2) APPPROACH ANGLE 5 DEGREES TO 9 DEGREES.

(3) VERTICAL DIVERGENCE AND INTENSITY
WHITE YELLOW
MINIMUM AVERAGE FROM | canpDELAS | CANDELAS
3 10 15 DEG. 100 40
15 TO 25 DEG. 40 15
25 TO 90 DEG. 10 5

ELEVATION OF BEAM PEAK, BETWEEN 7 AND 9 DEG.

(4) PROGRESSIVE STAGES OF BRILLIANCE

AVERAGE FROM WHITE CAN.| YELLOW CAN.
A | MAX AS SHOWN [P1 3-15 DEG. 102 100
30% BRILL (MAX) 3-15 DEG. 30 12
C |2 ts2% BRILL (MAX) 3-15 DEG. 2.5 @.5

(5) ELEVATED OR FLUSH FITTINGS SHOULD GIVEQUIVALENT CANDELAS
AS SHOWN.

(6) THE HEIGHT ABOVE THE GROUND OF ELEVATED LIGHTFITTINGS SHALL
NOT EXCEED 18 INCHES.

Figure 5-3. Vertical divergence and intensity stages.
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CHAPTER 6
TAXIWAY LIGHTING SYSTEMS

6-1. Taxiway lighting description

A taxiway lighting system at an Army airfield is a configura
tion of lighting fixtures which define the lateral limits and
direction of a "taxiing route." The configuration will nor-
mally consist of a line of aviation blue lights paralleling
each side of the taxiway. The lights are denoted as taxiway
edge lights. In addition, the entrance and exit points of a
taxiway will be distinctly lighted. At Army heliports and
helipads, taxiway lighting criteria will vary dightly from
that for airfields, and will be as described below for the type
of facility provided.

6-2. Criteriafor taxiway lighting

Taxiway lighting will be provided for al regularly used
“taxiing routes." Where a runway or a portion of a runway
is part of aregularly used taxiing route, taxiway lights may
be provided in addition to the runway lights. Taxiway lights
will be served from ataxiway lighting circuit and not from
acircuit serving the runway lights. For ataxiway adjacent to
or part of an apron, taxiway edge lights normally will be
provided on only that side of the taxiway farthest from the
gpron. Taxiing routes through an apron will not be provided
with taxiway edge lights.

6-3. Lighting configurations

a. Airfield taxiway lighting. The line of taxiway edge
lights on each side of the taxiway will be no farther than 10
feet from the edge of the full strength paving and no closer
to the full strength runway paving than the runway edge
lights. The line of taxiway lights on both sides of the
taxiway will be equidistant from their respective taxiway
Sides.

(1) Straight sections of taxiways. On straight sections
of taxiways, the longitudinal spacing may approach, but not
exceed 200 feet, and will be substantially uniform, except as
required below. The longitudinal spacing of the pairs of
lights will be calculated from the nearest point of tangency
(PT) of the fillet, curve, or corner at one end of the section
to the nearest PT, curve, or corner at the other end of the
section. Beginning at the PT or corner, each pair of lights
marking opposite sides of ataxiway will be at right angles
to the taxiway centerline.

(&) An additional pair of lights should be installed
between the lights at the PT and the first pair of lights on the
draight section of a taxiway. These additional lights will be
placed at a distance approaching, but not exceeding, 50 feet
from the PT (fig 6-1). This provision is not applicable to
sections of taxiways less than 200 feet in length.

(b) On draight sections of taxiways less than 200 feet
in length as measured from PT or corner to PT or corner,

closer spacing of pairs of lights will be utilized. This
spacing normally will approximate 50 feet and in no case
exceed 100 feet (fig 6-2).

(2) Sngle gtraight edges of taxiways. Where it is prac-
ticableto light only one straight edge of taxiway section, the
longitudinal spacing of the lights may approach, but not
exceed 100 feet. The lights will be uniformly spaced be-
tween the PTs or corners, or between the opposite PTs or
corners, as applicable (fig 6-3). An additional light will be
ingtalled between the light at the PT and the first light from
the PT at adistance approaching, but not exceeding, 50 feet
(fig 6-3). Where the straight edge of the taxiway isless than
200 feet in length as measured from PT or corner to PT or
corner, the spacing of the lights will not exceed 50 feet (fig
6-4).

(3) Spacing on curved edges of taxiways. The spacing
of lights on curved edges of taxiways will be uniform and
will not exceed the values determined from the table in
figure 6-5. On dl curvesin excess of 30 degrees of arc, there
will be not less than three light locations, including the PTs.

(4) Entrance-exit points. Entrance and exit points will
be marked by means of blue taxiway (taxi guidance) lights
or yellow entrance and exit signs. The taxi guidance lights
normally will be used. Entrance and exit signs will be used
only where specificaly directed or approved for installation.
Entrance and exit Sgns (movement area guidance signs) will
not be used at intersections of taxiways with other taxiways.

(a) At intersections of taxiways with runways or
aprons, taxi guidance lights serving as entrance and exit
lights will be placed at the PTs of the taxiway and the
runway or goron. Theselights will be located at right angles
to the paved edge of the taxiway runway, or apron,
goproximately 5 feet from the runway lights at these points.
The pair of entrance and exit lights will be offset from the
row of runway lights in order to produce minimum visual
interference between entrance and exit lights and runway
lights. The lighting configuration for taxiways with adjoin-
ing engine run up areas will be in accordance with typical
layouts as shown in figure 2-1.

(b) Where directed or approved for instalation,
intersections of taxiways with runways will have lighted
signs except where such signs would interfere with aircraft
operations, in which case taxi guidance lights will be in-
stalled. Entrance and exit signs will be placed at the PT of
the taxiway and the runway or apron, and not more than 20
feet from the edge of the full strength taxiway, runway, or
apron pavement. Faces of the signswill be substantially at
right angles to the adjacent runway or apron edge to achieve
the best legibility. Lighted signswill be used in lieu of taxi
guidance lights at these points. The nearest edge of each
entrance and exit sign will be located a minimum of three
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feet outside the row of runway lights in order to present
minimum visua interference between the sign and the
runway lights (fig. 6-6). When entrance and exit signs are
used where taxiways join runways, the sign faces will show
the word "EXIT" plus a small directional or plain arrow
turned toward the taxiway fillet. The reverse face of each
sign will show alegend which will designate and identify
the particular taxiway, such as the legend "TAXI F" or a
plain arrow and a capital letter, designating the sequence of
the turn-off from the end of the runway. When entrance and
exit signs are used where taxiways leave aprons, the signs
will show the appropriate designation and/or identification
legends. For detailed information covering the specification
requirements for internally lighted entrance and exit signs,
reference should be made to FAA Advisory Circular AC
150/5345-44, Specification for Taxiway and Runway Signs.

(5) Color and characteristics. Taxiway lights, includ-
ing entrance and exit light, will emit aviation blue light. The
entrance and exit signswill emit aviation yellow light. The
taxiway lights (steady burning) will be fixed lights and
elevated, except where they would interfere with aircraft
operations. In the latter case they should be semiflush type.
The intensity of the taxiway lights will provide adequate
taxiing guidance for all meteorological conditions under
which the system is used. Brightness control may be
provided only when specifically authorized and specified for
the taxiway light installation.

204

(6) Location, height, and frangibility. These factors
will be applied to taxiway lighting installations in such
manner that the installation does not interfere with normal
aircraft operations.

(&) The lines of taxiway lights will be located not
more than 10 feet from the edge of the designated full
strength taxiway paving. Entrance and exit lights will be
offset from the rows of runway lights to present minimum
visud interference between the entrance and exit lights and
the way lights as shown in figure 6-7. Entrance and exit
signswill belocated not more than 20 feet from the runway,
taxiway, or apron edge.

(b) The height of the taxiway lights will be not more
than 14 inches above the adjacent paved surfaces, but raised
to an overall height of 30 inchesto meet local requirements
where the location does not interfere with normal aircraft
operations. Entrance and exit signs will not project more
than 30 inches above the nearest edge of the adjacent
taxiway.

(c) All elevated taxiway lights will be either fran-
gible or mounted on frangible fittings. Entrance and exit
signs may be frangible, but will be mounted on frangible
fittings.

(7) Portion of a runway used as a taxiway. Where a
portion of a runway is normaly used as a taxiway to the
runway m use, taxiway lighting will be installed on that
portion of the runway (fig 6-8). Taxiway lights on a portion
of arunway will beinstaled in addition to, and outside of,
the ling(s) of runway lights.

1027

102’

-—-—p

405’

i35 135"

1357

PT.

|50"

PT

| 50’

Figure 6-1. Typical examples straight sections- more than 200 feet.

6-2



b. Heliport taxiway lighting. The taxiway lighting
system will consist of aline of elevated and/or semiflush
taxi guidance lights on each side of the taxiway, defining the
lateral limits and direction of the taxiway. Taxiway lights
will not beingdled in those sections where surfaced aprons
adjoin the taxiway. Brightness control ordinarily will be
provided for the heliport taxiway lighting system.

(1) Straight sections of taxiways. On straight sections
of taxiways, the pairs of lights will be uniformly spaced on
centers of approximately 40 feet, but not less than 35 feet
nor more than 45 feet. The longitudinal spacing of the pairs
of lightswill be calculated from the nearest PT of thefillet,
curve, or corner at one end of the section to the nearest PT
of thefillet, curve, or corner at the other end of the section.
Companion lights on opposite sides of the taxiway will be
located on lines perpendicular to the centerline of the
taxiway. Where it is practicable to light only one straight
edge of a taxiway section, the lights will be uniformly
spaced between the PTs, or corners, or between points
opposite the PTs or corners, as applicable. This spacing will
be approximately 40 feet, but not less than 35 feet nor more
than 45 feet. Semiflush lights will be used as taxiway lights
in the engine run up area.

(2) Curved sections of taxiways. On curved sections
of taxiways at heliports, taxiway lights will be uniformly
spaced on lines radia from the center of the curves. The
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spacing will be uniform and will be determined by the
radius of the applicable curved edge of the taxiway. The
taxiway lightswill be spaced approximately 13 feet apart on
the periphery of the curve, but not less than 10 feet nor more
than 16 feet apart, except that no curve will have less than
three light locations including those a the PTs. For
example: For radii of 15,25,30,40, and 50 feet, the number
of lightsrequired would be 3, 5, 6, and 7, respectively, and
the light spacing would be approximately 13 feet up to a 40-
foot radius and approximately 16 feet for a 50-foot radius.
At intersections of taxiways with runways or aprons, taxi
guidance lights serving as entrance and exit lights will be
placed at the PTs of the taxiway and the runway or apron.
Theselightswill be placed at right angles to the paved edge
of thetaxiway, runway, or apron, approximately 5 feet from
the taxiway lights at these points. The pair of entrance and
exit lights will be offset from the rows of runway lightsin
order to present minimum visual interference between the
entrance and exit taxway lights and the runway lights.

(3) Intersections. Where taxiways intersect runways,
aprons, or other taxiways, a close uniform spacing of
taxiway lights as determined by the appropriate layout
criteria cited above will be used aong the pavement fillet on
each side. Close spacing will extend from fillet PT to PT.
When the intersection is not at right angles, close spacing
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Figure 6-2. Typical examples straight sections-less than 200 feet.
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will be continued from the PT of thefillet on one side of the
taxiway to the PT on the other side of the taxiway. The pair
of entrance and exit lightswill be on aline at right anglesto
the pavement edge, and the nearest entrance and exit light
not more than 10 feet from the pavement edge.

(4) Entranceand exit signs. If entrance and exit signs
are specifically directed or approved for installation, the
criteriashould be as described in a(4), a(S), and a(6) above.

(5 Runway used as a taxiway. Where the runway is
used as ataxiway to the runway in use, the taxiway lighting
will beinstalled as described in runway lighting system.

c. Helipad taxiway lighting. Taxiway lighting for
helicopter operation from helipads will be provided as for
taxiways a heliports; taxilanes which are used for
combination fixed-wing and rotary-wing operation; and
hoverlanes which are taxiing routes for aircraft maneuvering
in hover attitude aong the taxiing route to and from the
helipad and the apron aress.

(1) Taxiway lighting systems will be as described in
heliport taxiway lighting.

(2) Taxilane lighting systems will consist of arow of
elevated blue taxi guidance lights on each side of the
taxilane. One side will be airfield taxiway lighting as
described in airfield taxiway lighting. The opposite side of
the taxilane will have lights opposite the taxiway lights
required above, and additional lights located on equa
paces between these lights. The spacing of these addition--
d lights normdly will be 40 feet between lights, but not less
than 35 feet nor more than 45 feet.

(3) Hoverlane lighting systems installed on load-
bearing surfaces will consist of a single row of semiflush
dternating aviation green and yellow taxiway light fixtures
located dong the centerline of the hoverlane. When lighting
system is installed on nonload-bearing surfaces, elevated
fixtureswill be installed instead of semiflush. These fixtures
will be spaced nominally 50 feet on center for long straight
sections, and mounted on metal light base fittings. For
curves, fixtureswill be spaced nominaly 25 feet on centers.
When hoverlanes terminate adjacent to hanger access aprons
or boundaries of other areas not intended for own-power
operation, the desirable limit of helicopter travel along
hoverlanes toward such areas will be indicated by three
lighting fixtures emitting aviation red light. Two red
hoverlane limit lights will each be installed on opposite
sides of, and approximately 15 feet from, the hoverlane
centerline. Thethird light, forming aline of three such lights
perpendicular to the alternating aviation green and yellow
hoverlanelights, will be located in line with the alternating
aviation green and yellow hoverlane lights. Red hoverlane
limit lightswill provide unidirectional guidance by use of a
combat-type hood attached to a taxiway light fitting. The
row of aternating aviation green and yellow hoverlane
lights described above will terminate approximately 25 feet
from the red limit lights, outward from the apron or
boundary. Hoverlane limit light mountings and types will be
as for the aternating aviation green and yellow hoverlane
lights described above. Hoverlane turnoffs to individua
parking pads will be indicated by a aviation green and
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Figure 6-3. Typical examples single straight sides-more than 200 feet.
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yellow hoverlane lights beginning approximately 25 feet
from and perpendicular to the hover-lane, installed on
nomina 25-foot centers. The line of hoverlane turnoff lights
will terminate approximately 25 feet from the edge of the
parking pad nearest the hover-lane. The limit of helicopter
travel from the hoverlane toward the pad, along the turnoff,
will beindicated by two parking pad limit lights, which will
be located approximately 20 feet beyond the pad, 15 feet
apart, perpendicular to the turnoff light line. Parking pad
limit lights will emit aviation red light, and will provide
unidirectiona guidance with a combat-type hood, attached
to ataxiway light fitting with red lens. All hoverlane limit
and parking pad limit lights will be provided with
brightness control and circuited separately, as a group, from
other lights. Hoverlane lighting will not be installed in the
rigid pavement area of mass parking aprons. On curved
sections of hoverlanes, the criteria as described in b(2)
above will apply.

6-4. Lighting equipment for taxiways

Taxiway (taxi guidance) lights will have a symmetrical
photometric distribution of aviation blue light; except that
hoverlane limit and parking pad limit lights will emit avia-
tion red light. Normally these lights will be of the elevated
type. However, where interference with aircraft movement
may occur, semiflush lights will beinstalled. The electrica
energy to these lights will be supplied by series circuits,
through regulators as described in chapter 10. The lights
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will be mounted in concrete bases as shown on the
Ingtallation Detail Drawings. Lights as described below are
identified by a descriptive name, USAF Item Number and,
where existing, by Part Number or Military Standard or
Military Specification. Mounting accessories are not noted
below, but are shown on the Installation Detail Drawings.

a. Elevated taxiway lights. Elevated taxiway (taxi
guidance) lightswill by type M-1, Item No.294, conforming
to Mil. Spec. MIL-L-7082. The lamp will be 30 watts, 6.6-
ampere, T-10 medium pre focus base, Item No0.334,
conforming to Mil. Std. MS 25012-1 and Mil. Spec. MIL-
L-6363. The blue lenswill be Item No0.324, and the red lens
will be Item N0.337, both conforming to Mil. Spec. MIL-L-
7082.

b. Semiflush taxiway lights. Semiflush taxiway lights
will be class B-3, Item N0.653, conforming to Mil. Std. MS
27033 and Mil. Spec. MIL-L-26202. The lamp will be 45
watts, 6.6-ampere, PAR 56, Item No.577, conforming to
Mil. Std. MS 24488 and Mil. Spec. MIL-L-6363. Thefilter
will be blue, or red, as required above, suitable for use with
the class B-3 fixture, and conforming to Mil. Std. MS
24502 and Mil. Spec. MIL-L-26202.

c. Taxiway light hoods. Air Force-type light directional
control hoods on the elevated light fixtures, sometimes used
in connection with taxiway lighting (including elevated
entrance and exit lights) at Air Force Bases, normally will
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Figure 6-4. Typical examples single straight edge-less than 200 feet.
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not be used unless authorized.

6-5. Power supply and circuits

Energy for taxiway lights (including taxilanes and hover-
lanes) will be supplied from 6.6-ampere series circuits, with
each circuit served from alow voltage regulator located in
the equipment vault. Brightness control for taxiways at
helipads will be determined on the basis of operational need.
At hdiports, taxiway lights will have brightness control. At
airfields, brightness control normally will not be a part of
the system. Regulators will be as described in chapter 10.
a. Circuiting criteria. The edge lights and entrance and
exit lights for a taxiing route will be supplied from one
circuit, if feesble. A taxiing route normally will be from one
runway end to the other end of the same runway or to some
terminal area, such as an apron. A section of the taxiing
route will not be supplied from a separate circuit unless

SIDES OF
TAXIWAY

justified for operational or engineering considerations. For
exceptionally long taxiing routes, more than one regulator
may be required. Where this occurs, the load should be
divided equaly between the regulators. Regulators should
always be loaded to at least one half of rated kW output.
However, where extensions to the taxiing routes are
contemplated, exceptions to the above may be made. The
criteriaabove shall also be used for circuiting the centerline
lighting of hoverlanes.
b. Transformers, cables and connectors. For
information on the installation of these items see chapter 8.
(1) Thecableused for the series circuits will be No. 8
AWG, 1/C granded, 5,000 valt, cross-linked polyethylene,
conforming to Mil. Spec. MIL-C-38359.
(2) The series transformers for the lighting systems
taxiways, taxilanes, and hoverlanes) will be 6.6/6.6 amperes

RADIUS 'R* DIMENSION *Z°
OF CURVE IN FEET
IN FEET

15 20
25 27
50 35
75 40
100 50
150 55
200 60
250 70

NOTES:

PT

RADIUS *R* DIMENSION *Z*
OF CURVE IN FEET
IN FEET
300 80
400 95
500 o
600 130
700 145
800 165
900 185
1000 200 MAX

. FOR RADHI NOT LISTED, "Z" SPACING SHALL BE DETERMINED
BY LINEAR INTERPOLATION.

2. "Z"IS THE CHORD LENGTH.

Figure 6-5. Spacing of lights on curve edges.
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30/45 wtts, Item No. 829 conforming to Mil. Spec. MILT-
27535 and Mil. Std. M S 27289.

6-6. Taxiway lighting control system

The taxiing route lighting control systems are an integral
part of the overal control system for al airfield, heliport,

T™ 5-811-5

and helipad lighting facilities. The function of this portion
of the control system is to energize and deenergize selected
taxiing routes. The system normally will be controlled from
the control tower and equipment vault unless otherwise
indicated, and will be as described in chapter 10.

RUNWAY

RUNWAY
LIGHTS

3’MIN.

ENTRANCE-
EXIT SIGN

ENTRANCE-
EXIT SIGN

Figure 6.6 Location of entrance and exit signs.
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CHAPTER 7
AUXILIARY LIGHTING AND ELECTRIC POWER

7-1. Nature of auxiliary lighting and power

This chapter describes the auxiliary lights such as lighted
wind cones, beacons, floodlights, and security lights, in-
dalled asrequired for the particular Army airfield, heliport,
or helipad being constructed or modified. Electric power
outlets, where installed, will be located as described in

paragraph 7-4.

7-2. Wind direction indicator

A lighted wind direction indicator will be installed at new
Army airfidds, heliports, and helipads and at existing avia-
tion facilitiesif such adevice, or another device serving the
same purpose, has not aready been provided.

a. Lighted wind cone. The visual wind direction in-
dicator normdly will be alighted cone, commonly known as
a wind sock. It is the standard general-purpose wind
indicator. It should be located outside the clearance zonesin
a conspicuous central location with respect to the airfield
movement area, and in a location not influenced by tur-
bulence created by adjacent structures or aircraft traffic. The
wind cone normally will be mounted on a pipe assembly.
Power for the wind cone may be from any available
economic power supply source with the lighting circuit
controlled from the control tower. Normally, the wind cone
will be served by a low-voltage circuit that is fed from a
branch circuit panel and is switched through one of the
relays on the pilot relay cabinet assembly and the type MA-I
Control Panel, as described in paragraph 10-4. The lighted
wind cone will be Item No. 161A conforming to Part No.
AN 2531-2 and Mil. Spec. MIL-1-7854 or Item No. 161B
conforming to Part N0.2531-4 and Mil. Spec. MIL-I-7854,
for tower and pipe mountings, respectively.

b. Lighted wind tee. A lighted-tee wind direction in-
dicator will not be installed unless specifically directed or
authorized. If approved for installation, however, only that
part of the wind tee assembly that provides the visual
function of thiswind direction indicator will be utilized. The
remote control wind director assembly with operator control
will not be installed. The location, electric power supply,
and control should be similar to that required for the lighted
wind cone described above.

7-3. Other auxiliary lights

Special arrangements of lights, such as apron or parking
areafloodlights and protective and security lighting, may be
required at an instalation. These lights will not be
connected to the airfield lighting circuits. Supply and/or
control voltages for these lights will be obtained from
appropriate supply and control panels located at suitable
operating points. Fixed area lighting facilities, such as

floodlights for remote aircraft parking aprons and dispersed
hardstands will not be provided unless specificaly
authorized or directed. However, portions of parking aprons
and dispersed hardstands specifically designated for
technical training or mgjor maintenance activities will be
provided with eectrical outlets, for use with portable
lighting equipment supplied from the loca distribution
system. Hangar access aprons (hangar entrances) will not be
considered in the above category and may be lighted by
floodlights installed around the apron or mounted on the
hangar. Where lights mounted on the hangar are not
aufficient to light the access apron, or supplemental lighting
is required for maintenance operations, outlets will be
provided for use by portable lighting equipment and will be
integrated with the power outlets. Floodlights and outlets
provided for these areas may be considered as part of the
hangar construction.

a. Floodlights. Ground mounted floodlights normally
will be of the portable type. However, where deemed
gppropriate for aparticular instalation, adjustable fixed type
floodlights may be installed. Floodlights at ground level
should be of atype developed primarily for the purpose of
confining the light below the horizontal without glare to the
pilot or ground personnel. The floodlight will have a lens
providing a horizontal spread of approximately 180 degrees
and will be designed to give an even illumination on the
harizontaly lighted surfaces. Floodlights will be mounted at
low elevations, preferably not more than 3 feet above the
surface of the apron or servicing area. Floodlights will be
rugged congruction, dustlight and weatherproof, suitable for
outdoor installation on pipe stands, and will house a 200-
watt minimum medium prefocus lamp. Floodlights for
mounting on hangars will be of the general purpose type.

b. Protective Lighting. Where protective-security light-
ing is required for the boundary of an area, the type of
floodlight used will be of the wide-angle type, equipped with
a Fresndl heat resisting clear glass that will provide a
horizontal beam spread of 180 degrees and a vertical spread
not greater than 30 degrees. These floodlights may be
suitable for operation on either multiple or series circuits,
whichever ismost gppropriate for the particular installation.
Each floodlight should be not |ess than 200 watts or 4,000
lumens, with rugged, dustlight and weatherproof
construction. The mounting brackets will be adjustable to
any position; the lamp focusing mechanism should be
adjustable from the exterior of the fixture. Where areas
inside the boundary, such as aprons and service aresas, are
floodlighted, floodlights mounted on poles or hangars
should be of the genera purpose type. When pole mounted,
the height of the poles should ensure that, with proper
adjustment of the floodlights, no glare or blinding light will
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affect aircraft operating in the traffic pattern or on the
runways or taxiways. Poles should be located so as not to
interfere with the line of sight from the control tower to the
aircraft.

c. Lighting intengities. The various areas of the airfield,
heliport, or helipad requiring normal and/or protective
floodlighting will be lighted to meet the following intensities
in foot-candles, in the horizontal plane.

(1) Arealighting.
Operations Building

ParkingArea ................... 0.50
LoadingArea ................... 2.00
Apron ... 1.00
Maintenance .................... 5.00*

*Note: Outlets for power and lighting should be installed
at this area to supplement the lighting intensity at the
work area and to focus light on the part of the aircraft

being served.

(2) Protective lighting.
Boundary ...................... 0.20
Entrances

Active, pedestrian and/or

CONMVEYyanCe . . ... ...ovvvvnnnn.. 500
Inactive, normally locked,

infrequentlyused . .............. 1.00
Building surroundings ............ 1.00
Apron ... 1.00

7-4. Electrical outlets for power

Power outlets, where ingtdled, will be located in accordance
with the spacing criteriaof TM 5-803-4. The outlets, when
located off the paved areas, will be on pipe stands. Pipe
stands will be located approximately 5 feet off the edge of
the paving and have a minimum practical projection above
adjacent paving. Where outlets may interfere with traffic
movement, they should be installed in cast iron boxes with
hinged top, mounted in concrete bases. The top of the base
should be flush with the finished grade surrounding the base.
All outlet instalations should be of weatherproof
construction and sized for the loads to be served.

7-5. Beacons

Aeronautical light beacons are high candlepower lights
which present definite signals (colors and flashes) to identify
the locations of airfields and heliport 5.

a. Army airfields. Station and identification beacons
will be provided as follows:

(1) The station beacon, aso known as the airfield or
airport beacon, will flash alternate white and green flashes
at the rate of 12 to 15 flashes per minute. The white flash
will be double-pesked. The sation beacon will be located no
nearer than 750 feet nor farther than 5,000 feet from the
control tower, and positioned so that the beacon is not in
line of Sght between control tower and the final approach to
the runway. At Army airfidd installations, an elevated water
tank or smilar type of sructure normally will be found to be
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an advantageous location for mounting the beacon. Where
this type of structure is not available for mounting of the
beacon, it will be mounted on a sufficiently high beacon
tower, 50 to 75 feet in height, as most appropriate at the
particular installation. The beacon will be installed so that
the baseis not less than 15 feet above the level of the floor
of the platform or operations room of the control tower.
Where surrounding terrain will unduly restrict visibility of
the beacon, the 5,000-foot distance may be increased to a
maximum of 2 miles from the nearest point of usable
landing area, provided an identification beacon isinstalled
on the airfield.

(2) If anidentification beacon is required, it will be
located as near as practicable to the appropriate inner limits
noted for the airfield beacon at Army airfields above. This
beacon will flash green, not more than 40 flashes or
character elements (for coded signals) per minute.

b. Army heliports (helipads). The station identification
beacon, aso known as the heliport or helipad beacon, will
be used to identify the location of heliport or helipad. This
beacon will consist of atricolored flashing beacon having a
flash rate of 36 to 45 flashes per minute, 12 to 15 each of
green, yellow, and white flash sequences per minute with the
white flash being doubled peaked. Intensity of flashes will
be such that the signal may be recognized for a distance of
1 milein 1-mile meteorologica visibility in daylight and 3
milesin 3-mile meteorological visibility at night, both from
an altitude of 3,000 feet above ground level. The beacon
will be located not nearer than 400 feet nor farther than
3,500 feet from the control tower, and positioned so that it
isnot in the line of sight between the control tower and the
final approach to the heliport runway or the helipad. At
Army instalations, an elevated water tank or similar type
structure may be used if located advantageoudy for the
beacon. Where a structure of this type is not available for
mounting the beacon, the beacon will be installed on a
sufficiently high beacon tower, 50 to 75 feet in height, as
most appropriate at the particular installation. The beacon
will be installed so that its base is not less than 15 feet
above the level of the platform or operations room of the
control tower.

c. Hazard beacons. Hazard beacons are high-candle-
power obstruction lights used to define particularly high or
dangerous hazards to flight. Hazard beacons may be in-
galed where an early or specid warning is required, or used
as an alternate to obstruction lights where obstructions are
extensive and where use of obstruction lights would be
impracticable or inadequate. Hazard beacons will emit a
succession of aviation red flashes having a frequency of not
less than 12 nor more than 40 flashes per minute.

d. Electric service. Beacons may be served by several
methods depending upon loca conditions. The methods of
electric service include:

(1) A I ow-voltage eectric service from the equip-
ment vault if the beacon is located 800 feet or less from the
vault.



(2) High-voltage electric service from the equipment
vault having a distribution transformer of proper capacity
located at the load sites. This method of supplying power
normally will be used if the beacon site is located more than
800 feet from the equipment vaullt.

(3) A locd source of eectric power, either highvoltge
or low-voltage, not from the equipment vault, controlled by
a low-voltage control circuit or telephone relaying. These
methods maybe used where the beacon site is remote from
the vault, provided that experience of interruptions of service
on the feeder to the beacon has been very frequent (one
outage per year of less than 8 hours duration, averaged over
the past 5 years).

e. Beacon control system. The station and identification
beacons at an Army airfield or heliport will be controlled
from the lighting control panel regardless of distance from
vault to beacon. An auxiliary switch on the control panel
will be used for this purpose.

f. Voltage fluctuations. For ingtallations where the supply
voltage to the station or identification beacons fluctuates five
or more volts, atype E-1 constant voltage transformer, Item
No0.323, conforming to Mil. Spec. MIL-T-8368 should be
instaled ahead of the beacon lamp. Characteristics of the
transformer are such as to accept an input voltage ranging
between plus or minus 10 percent of normal while providing
ageady 120-volt output. Use of this transformer materially
reduces lamp burnouts. The transformer is designed to serve
only the beacon lamp. The beacon motor and obstruction
lights adjacent to the beacon lamp will not be connected to
the transformer.

g. Installation methods. Instalation of the beacon,
electric power supply, control wiring, and construction of
the beacon mounting will conform to applicable criteria of
thismanual and to other applicable criteria, FAA Advisory
Circulars, and the manufacturers' recommendations.

h. Description of beacons.

(1) Theairport or gation beacon will be a 24-inch rigid
drum, duplex rotating beacon, Item No0.307 conforming to
Part No. MS 25444 and Mil. Spec. MIL-L-7158. It has one
double-beam white lens and a single-beam green lens. Each
drum is provided with alamp changer using two 1,200-watt,
120-volt, T-20 mogul bipost base lamps. The lamps will
be Item No. 585, conforming to Part No. MS-25015-2
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and to Mil. Spec. MIL-L-6363. Four lamps are required for
the beacon. The lamp changer assures dependable operation
and is equipped with an adjustment for beam elevation. The
beam rotates at six r/min.

(2) The identification beacon, also known as the
auxiliary beacon, will be atype G-1 beacon, Item N0.266,
confirming to Mil. Spec. MIL-L-6273. It will be equipped
with two green filters, Item No0.270, conforming to Mil.
Spec. MIL-L-6273, and two 620 watt, 120-volt, PS-40
mogul prefocus base lamps, Item No0.590 conforming to
Mil. Spec. MIL-L-6363. A type D-1 flasher, Item N0.302,
conforming to Mil. Spec. MIL-K-6046 is used to produce a
coded signal.

(3) Hazard beacons will be the same as the identifica-
tion beacon, above, except that it will be equipped with two
red filters, Iltem N0.269, conforming to Mil. Spec. MIL-L-
6273 in lieu of the green filters. A type D-1 flasher will be
used to produce the periodic flashes.

7-6. Obstruction lights

Obstruction lights will be as indicated in FAA Advisory
Circular AC 70/7460-1, Obstruction Marking and Lighting.

7-7. Visual glide dlopeindicators

The use of glide slope or approach angle indicators at an
Army fixed wing airfield or helipad/heliport is not man-
datory for non-instrument and non-precision instrument
operations. Indicators will be installed only where specifi-
cdly authorized or where required for precision instrument,
category | operations (table 5-1). Where indicators are
authorized for fixed wing airfield, the four box PAP! will be
used. Ingalation will be in accordance with FAA Advisory
Circular AC 150/5345-28. Where indicators are authorized
for hdiports, thefour box PAPI or the two box CHAPI may
be used. Where authorized for helipads, the two box CHAPI
will be used. Visud glide dope indicators will be controlled
independently of any other lighting system. When afour box
PAP! isingalled, the inner two boxes will be fed separately
from the outer two boxes. Separate feeds will alow two box
operation simulating a visual approach slope indicator
(VASI) system when one circuit fails.
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CHAPTER 8
INSTALLATION OF AVIATION LIGHTING SYSTEMS

8-1. Coverage

This chapter describes the design details and methods used
for the installation of permanent airfield, heliport, and
helipad lighting Systems, including the installation of the
system components called for in other sections of this
manual. Installation will comply with NFPA 8-2. Under-
ground materials and equipment.

8-2. Underground material and equipment

The materials and equipment of airfield, heliport, and
helipad lighting systems, such as wire, cable, isolating
transformers, lightning protection, and other system com-
ponents, are designed to be installed in a direct manner or in
asystem of conduits (ducts), handholes, and manholes.

a. Cables. Wherethereisamultiplicity of cables, such
as from the vault to runways, helipads, and taxiways, or to
the control tower, cables will be installed in ducts. Where
only afew cables areinvolved and there are no foreseeable
maintenance problems in replacing such cables without
disturbing others, direct burial cables will be installed.
Conduits will be installed under paved areas or other
stabilized areas regardless of the number of cables. Conduits
will be as noted in b, below. Direct buried cables will be
installed so that all requirements of the applicable criteria
will be met. Either the plug and receptacle system or cable-
splicing kits will be used for joining cable leads between
lights. The plug and receptable system only will be used for
connecting isolating transformers to lights. Where the plug
and receptacle system is used, plastic tape will be wrapped
around each connection to prevent the intrusion of foreign
materids into the connection. For additional information on
arfield lighting cable systems, see AFM 88-14. Cables for
helipad lighting systems, where the lights are of the multiple
type, should be connected directly to the lighting fixtures.

b. Conduits. Conduits (ducts) for transverse crossings
under traffic area paving at hew installations will not be a
part of the airfield or heliport lighting work, as these ducts
will normally be provided as part of the paving operation.
However, caution should be taken to clarity thisin both the
paving and lighting contracts and the layout of the ducts
clearly shown in both contracts. The ducts should be noted
asexigting inthelighting contract when they areinstalled in
the paving contract. However, a existing installations where
it is necessary to install additional ducts under existing
pavements, the work may be considered as part of the
lighting system. Typical cross-section layouts for ducts may
be found in TM 5-811-1. Additional criteria and information
may be found, as required for the particular layout, by
reference to applicable criteria contained in AFM 88-14.
Ducts under paved traffic areas will be concrete encased.

Ducts away from paved areas maybe direct burial, Typell,
where most economical and practicable. An adeguate
number of ductswill beinstalled in a duct bank to allow for
future construction. Conduits stubbed up through concrete
for connection to equipment or devices will be either PVC,
bituminous coated rigid steel or immediate metal conduit.

c. Cablegplices. Cable splices will be of the following
type:

(1) Cast splice with kit.

(2) Vulcanized splice with mold.

(3) Plug-in splice with cable connector kit.
(4) Taped splice with vinyl tape.

(&) In addition to the splicing of wires and cables,
cable splices may be required in runway lighting systems at
visual glide dope indicators, if such are authorized. For
information on splices at glide angle indicators see FAA
Advisory Circular AC 150/5340-14.

(b) For detailed information on above types of cable
splices, see AFM 88-14.

d. Isolating transformer. Seriesto-series isolating
transformers of the rating required will be buried in the earth
a a minimum depth of 24 inches, or located in the
handholes or light bases of the concrete pads, as ap-
propriate.

8-3. Lightsin concrete pads

Runway, threshold, taxiway, and, where authorized, ap-
proach lights, will be mounted in concrete pads. Concrete
pads will be located so that the lights are on the centers
required for proper spacings as noted elsewhere in this
manua for the system of lights being installed. Pads may be
with or without reinforcing, as considered necessary.
Handholes with coverswill be provided in the concrete pads
only where required for the installation. Covers will be of
reinforced concrete when located in the traffic pattern, and
will be of 1/4-inch thick steel plate when located outside the
traffic pattern. All concrete pads will be painted with
nonreflective yellow paint, conforming to Fed. Spec. TT-P-
85. During simulated combat conditions, pads may be
painted olive drab, if desired, to provide maximum security
for the airfield or heliport. All lights must be level. To
ensure that elevated marker lights will be level, the conduit
and coupling must be plumb and held firmly in place during
concrete pouring operations. For flush fixtures, the top of the
light bases must be held firmly in place in alevel position
while the concrete pad is poured. See figures 2-3 and 2-4 for
details on medium intensity light fixture installations.
Concrete bases as shown on figures 2-3 and 2-4 are
normally maximum in size and may be smaller where soil
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and frogt problemswill not be encountered. For information
on high intensity lighting installations, see AFM 88-14.

8-4. Lightning protection

Inlightning prevalent areas having isokeraunic incidence of
60 or more, a counterpoise network will be used throughout
medium intensity airfield, heliport and helipad lighting
systems. The counterpoise may be used where the
isokeraunic incidence is 30 or more where local conditions
and experience indicate the need for such arequirement. The
counterpoise will be installed for al high intensity lighting
systems (AFM 88-14). Where it is determined that a
counterpoise will beinstalled, the following procedures will
be followed. A No.4 AWG stranded bare copper wire will
be laid continuously for the entire length of all circuits
supplying the lighting systems. The counterpoise will be laid
gpproximately 6 inches above the uppermost layer of direct
buria cables or direct burial ducts, or on top of the concrete
envelope of a concrete-encased duct bank. Under paved
areas such as runways, taxiways, and aprons, a spare duct
should be ingtalled in each duct bank for the counterpoise.
The duct for the counterpoise will be located above the ducts
for the lighting system cables. In instances where a duct
bank exists under a paved area, the counterpoise may be
placed in a duct above the duct containing the lighting
circuit conductor. Only one counterpoise will be installed for
al cablesin the same trench or duct bank. All counterpoise
wires leading to atrench or duct bank will be connected to
the counterpoise wire in the trench or duct bank. Where
located parallel to a paved area, the counterpoise will be
instaled on the pavement side of the conductors. The
counterpoise will be grounded at the vault, at the feeder
connection to the light circuit, at the panel connection to the
grounding dectrode conductors, at the midpoint of the light
circuit, at each light station, power station, and control
dation of aMALS or MALSF, and at one point at taxiway
and runway intersections. Ground resistance at each ground
connection should be 25 ochms or less. The counterpoise will
be connected by No.8 AWG bare copper wire to the metal
base (or metal mounting structure) of each light unit except
for high intensity lighting system narrow gauge and
centerline lights mounted in holes drilled in the pavement.
Mechanica connectors or exothermic welding process will
be used for al connections to the counterpoise network.
Solder connections will not be used.

8-5. Decisons regarding continued use of
obsolete lighting equipment

Continued use of obsolete airfield and heliport egquipment
and materidsat an existing Army installation will be deter-
mined a each particular installation, after due consideration
of al pertinent factors. Some factors to consider include age
and condition of the obsolete equipment and materias;
suitability, reliability, and safety of continued use
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economics, cost of replacement and funding; operational
requirements of the airfield or heliport in connection with
functiond requirements of the equipment; and availability of
new equipment and materials.

8-6. Testing and maintenance of Army airfield
and heliport lighting systems

Reference data for acceptance testing and for use as a guide
for preventive maintenance and troubleshooting of Army
airfield and heliport lighting systems may be obtained in
accordance with the applicable parts of AFM 88-14.
Appropriate portions of these data will be included in
ingtdlation contracts as an acceptable testing specification.
Tests, procedures, and technical data outlined therein
generaly are acceptable for equipment and materials in-
stalled for Army airfield and heliport lighting systems.
Backfilling of trenches will be held in abeyance pending
visua ingpection and testing of cables in the presence of the
authorized representative of the Contracting Officer. When
conducting electrical tests required in AEM 88-14 for
underground cables, connectors, and transformers, such tests
will be made with approximately 6 inches of compacted
sdlect backfill over the cables. Necessary arrangements may
be made with the appropriate Air Force Regiona Civil
Engineer for loan of the type MD-1 Insulation Breakdown
Test Set during acceptance testing, and type MM-I Airfield
Lighting Test Set during checking and testing of the Army
airfield and heliport lighting systems. The helipad lighting
system will be tested in accordance with the applicable
portion of AFM 88-14 for low voltage installations.

8-7. Electrical supply

The source of electrical energy will normaly be the base
electrica distribution system. When specifically approved
for the instalation, a standby generating plant will be
furnished at the electrical vault. The generator set, sized for
the airfield or heliport lighting system including beacon;
obstruction lights in the immediate vicinity of the installa-
tion; and power requirements of the vault necessary for
operation of equipment in the vault, will be approved for the
particular ingtdlation by the Army command or technical
sarvice concerned with operation of the airfield or heliport.
Electrica energy normally will be fed through a transformer
or transformer bank to the electrical equipment vault. The
primary of the transformer will match the voltage of the base
digtribution feeder. Output of the transformer or transformer
bank and output of the emergency generator will be designed
for input voltage of the regulators and the electrica
characteristics of equipment other than regulators, in the
vault. Thiswill normally be 120/240-volts, single phase, or
120/208-valts, three phase, 60 hertz. For high intensity
runway and gpproach lighting systems for long runways, see
AFM 88-14.
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CHAPTER 9
LIGHTING EQUIPMENT VAULT

9-1. Purposeor vault

The primary purpose of the airfield and heliport lighting
equipment vault, referred to below as the vault, isto house
the regulator equipment, the alternate source of control
(secondary control pand), thetransfer and low burden relays
of thelighting system controls, the emergency generator and
power transfer switch, the service entrance feeder and
service entrance switch, and other eectrical equipment
needed for operation of the airfield and/or heliport lighting
system. The vault may be a separate building or structure, or
an enclosure within a larger structure, as appropriate. At
installations where both airfield and heliport are to be
constructed, a combination airfield heliport vault may be
constructed if considered practicable.

a. New vault. Where a new vaullt is required and con-
structed as a separate structure, it will be of concrete
masonry congruction. The vault will be located a mini-mum
horizontal distance of 350 feet from the control tower to
prevent radio interference with control equipment. The
maximum horizontal distance between the vault and the
control tower is 7,350 feet. Control |eads from the control
tower to the vault will terminate in the vault at the actuating
coils of the relays in the Pilot Relay Cabinet Assembly via
the Transfer Relay Cabinets, also located in the vault. Power
switches, regulators, and contactors located in the vault will
be actuated by the control panel switches through the Pilot
Relay Assembly. Above equipment will be as described in
chapter 10.

b. Existing vault. An existing vault not meeting the
above described location may be used provided the existing
dructure is otherwise adequate to serve the overall purpose,
or can be modified economicaly to provide the desired
facility.

9-2. Design of vault

The vault will be sized in accordance with the space a-
lowances indicated in TM 5-803-4. Design, construction
and clearance criteria for the vault and the installation of
equipment therein will be in accordance with the applicable
requirements of NFPA 70, for this type of structure. All
equipment cases, frames, and cabinets will be solidly
grounded. The design of the vault may vary with locd
conditions and the amount and type of equipment installed,
both initidly and in the future, and may be modified as
necessary to conform to the needs of a particular installation.
Where high ambient operating temperatures are anticipated,
exhaust fans with electrical connections therefore will be
provided in the vault. The vault will have a concrete dab
that will dope to drain through floor drains connected to an
exterior pit or other similar means. No floor drains will be
connected to the storm sewer system. The pad for the

emergency generator will be isolated from the remainder of
the floor dab. Interior walls will be of concrete masonry
blocks. The roof will be built up roofing design, with slope
of 3/8 inch per foot. The operator’s control area may have a
window. Theremainder of the vault will not have windows,
but will be ventilated through louvers where required. The
vault will be heated, where required, by unit heatersin the
equipment area and baseboard heaters in the operator’ s area.
Doors to the equipment area will be louvered if required.
Generators will require louvers for proper cooling of the
units. A motor operated louver, interlocked with the starting
of the generator, will be installed to permit air movement
over the generator. An exhaust louver from the generator
radiator will be installed with a duct system from the
generator radiator to the exhaust louver. The exhaust louver
will be closed when the generator is idle and open
automaticaly from the force of the exhaust air currents when
the generator is operating. The fill under the dab and the
building footings will be determined by site conditions and
size of building.

a. Operator's control area. A section at one end of the
building will be isolated from the remainder of the building
by a concrete masonry wall. This section will house the
alternate source of airfield lighting control (control panel),
the key switch for transfer of the control from the control
tower to the vault and vice versa, and two telephone outlets.
One telephone outlet will be for normal telephone, and the
other for atieline between the operator's areain the control
tower and the operator'sareain the vault. Thetieline will be
used when the dternate source of control in the vault is used,
thereby dlowing the operator in the tower to have direct and
uninterrupted contact with the operator in the vault. Above
criteria aso will apply if the vault is for a heliport lighting
system. Where a combination airfield heliport vault is
utilized, the control area will be installed so that both
control systems can be installed. However, where such
occurs, a barrier will be installed between the two control
panels so that the operator cannot operate the wrong panel
inadvertently.

b. Power supply area. Thisareawill house the service
entrance feeder, the main service switch or breaker, emer-
gency generator and transfer switch, regulators, fused cut-
outs for regulators if needed, and the relay and termind
cabinets. High voltage conductors, where used, will be run
in rigid steel galvanized conduits or intermediate metal
conduit. These conduits will be noted as high voltage when
voltage exceeds 600 volts. Two red bands, spaced 8 inches
apart, will be painted near each conduit coupling. Space
between the red bands will he painted white; on the white
space, the voltage will be stenciled in black, in locations
clearly visible from all angles. Low voltage feeders and
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control wires will be installed in coated rigid sted
galvanized conduits or coated intermediate metal conduit
when run under the floor dab; in rigid stee galvanized
conduits, intermediate metal conduit, or eectric metallic
tubing (EMT) when run on the walls or ceilings; and in
cable trays supported from the ceiling or walls when thereis
amultiplicity of cables and possible need for expansion in
the future. Conduitswill not beingtalled in concrete dabs on
grade. Cabinets, panels, and fused cut-outs when used, will
be mounted on the walls. Regulators will be floor mounted
close to the walls so as to keep exposed conductor lengths
to a minimum. Series feeders from regulators and various
other feeders from the control panel will be brought out of
the vault in coated rigid steel galvanized conduits or coated
intermediate metal conduit 2 feet below grade. Where
feasible, afloor trench may be used for conductors leaving
the vault. Feeders to this trench and from this trench to the
exterior will be run in rigid steel galvanized conduits or
intermediate metal conduit.

c. Emergency power. Where emergency power is re-
quired for the operation of the airfield or heliport, the
generator and its control panel, the starting equipment, and
the automatic transfer switch will be located in the vault, not
the control tower. The unit will be sized in accordance with
the lighting system load and the essential power require-
ments other than the airfield or heliport lights, such as the
vault lighting, ventilation, heating, future expansion of the
lighting systems and, when the control tower is connected to
the same transformer bank and fed through the vault, the
essential control tower loads. However, where the loads in
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the control tower are large enough or the distance between
the vault and the control tower great enough to cause feeders
between vault and control tower to be uneconomical, a
separate service with transformer bank should be installed
at the control tower and where authorized, a separate
emergency generator with its related equipment will be
installed at the control tower. If the latter emergency
generator is used, it will normally carry al of the control
tower loads and control circuits except for the airfield and
heliport lighting control circuits. The latter will be in all
cases part of the vault emergency system. The generator and
the fuel system will be in accordance with the applicable
portions of TM 5-811-1.

9-3. Hédlipad lighting control vault or house

Where helipads are constructed at existing Army airfield
and/or heliports, the vaults described above, if practicable,
will be used for power supply and control of the helipad
lighting system. Where distances are too great to service the
helipads feasibly from the vault, a separate vault or structure
to house the electrical service and the intensity controllers
will be erected near the helipad, but outside flight clearance
zones. Electrica circuits to the helipads will normally be
low voltage, 120-volts, single phase, 60 hertz. Each feeder
will be from a circuit breaker on a panelboard mounted in
the vault or sructure, and fed through a dimmer as described
in chapter 10. Where a separate structure is erected near the
helipad, it should be lighted and heated as described for the
vaults for the airfield and heliport lighting equipment.
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CHAPTER 10
CONTROL SYSTEMS AND REGULATORS

10-1. Energizing and brightness control

The control systems and regulators for Army airfields and
heliports will consist of properly rated regulators having a
congtant current output to the lights, and a control system to
energize, deenergize and control the brightness (intensity) of
the lighting systems (figs 2-2 and 3-1). Medium intensity
lighting systems and high intensity lighting systems for short
runways and the lighting systems for heliports will be 6.6-
ampere series. High intensity lighting systems for long
runways will be asin AFM 88-14. The lighting system for
helipads, whether at airfields, heliports, or independently
located, will normally be 120-valts, single phase, 60 hertz
multiple circuits, as described below. Operational safety
requires that the air traffic controllers he able to energize,
deenergize, change brightness, and switch the various
avidion lighting circuitsinstantly as required by the dictates
of the operation of the moment. It is essential that the
controls in the tower be maintained at al times. Control of
aviation lighting is accomplished by the specificaly
designed combinations of circuit breakers, single pole
switches, and single and multistage rotary switches, all
mounted on a frame-work control panel, circuited in such
manner that the lighting system may be energized from a
remote station, as conditions demand.

10-2. Lighting system control points

At Army airfields and heliports there normally will be two
points of control for the lighting system. The primary point
of control will be in the operations room of the control
tower. The dternate (secondary) point of control will be
located in the equipment vault unless specifically directed or
gpproved for location elsewhere. A single pole, single throw,
key operated switch will be provided in the vault adjacent to
the control panel for switching of the control circuits from
the tower to the vault and vice versa through the transfer
relay cabinet. When a helipad islocated at an Army airfield
or heliport, and located so that control from the tower is
feasible, the primary location of the control panel should be
the control tower. The alternate location will be the vault or
dructure housing the circuits to the helipad lighting system.
Where the helipad is remote from the control tower, or
located at a separate location where there is no control
tower, the controls may be in the structure convenient to the
helipad which houses the circuits to the helipad lighting
system, a building remote from the helipad, or both
locations.

10-3. Airfied control tower

When a new control tower is constructed it may be con-
structed as part of a hangar or other approved structure, or

may be an independent structure. The entire airfield or
heliport lighting system will be controlled from the control
tower. Construction of a new control tower at an existing
airfield or heliport will require the installation of a new
control panel in the new control tower and the transfer of
controls from the existing control tower or other point of
control to the new control tower. All existing equipment in
the existing control location will be salvaged. At instal-
lations where both an Army airfield and an Army heliport
are to be congtructed, a combination airfield heliport control
tower may be condructed if conddered practicable, provided
suitable separate gpace and location of control equipment for
each facility will be maintained and proper vision for control
of both facilities is aso available. Design of the control
tower will be in accordance with the applicable requirements
of DA Technical Bulletin, TB 95-1. Where a helipad is
constructed at an Army airfield or heliport, the controls for
the helipad should be located, if feasible, in the control
tower. If the control tower houses control panels for airfield,
heliport, or helipad, runways and taxiways, or any
combination of the three, the panels should be physically
separated in the tower so that the controller will not operate
the incorrect control inadvertently.

10-4. Lighting control panelsand relays

The following requirements apply to control equipment at
airfields, heliports, and helipads.
a. Airfields and heliports.

(1) Control panel. The standard method for controlling
an Army airfield or Army hdiport lighting system for
runways, taxiways, gpproach lighting where authorized, and
auxiliary lights will be by means of a control panel
conforming to Mil. Spec. MIL-P-8944. This type of panel
will be located in the control tower as the primary control
location and in the vault as the aternate location, unless
another location is directed or authorized as the alternate
location. The control switches for al of the airfield or
heliport lighting systems will be mounted in this control
pand. Where the control tower is for a combination airfield
and heliport, two control panels will be installed, one for
each lighting system.

(2) Transfer of control point of airfield and heliport
lighting systems. The transfer of the control point of the
arfied or hdiport lighting system from the control tower to
the dternate location will be by use of 8-pole, double throw
trander relay assemblies. Each assembly will be designated
“Cabinet and Relay Assembly-Transfer Relay,” Item
No0.409, conforming to Mil. Spec. MIL-P-4971. The number
of these assemblies required for the system will be
determined by the number of control cables from the control
tower to the Cabinet and Relay Assembly-Transfer Relay.

10-1



T™ 5-811-5

Thisassembly will be located in the vault; where more than
one unit is required, al of the 110-volt coils will be
connected in paralldl.

(3) Pilot relay equipment. A system utilizing low
burden pilot relaysis used because of the distance between
vault and control tower at many Army airfield and heliport
ingdlations. In this type of system, switches on the control
pand actuate low burden relays which in turn actuate power
switches, contactors, and relays controlling the regulators
and transformers supplying airfield and heliport lighting
circuits. The low burden relaying equipment is contained in
the “Cabinet and Relay Assembly-Pilot Relay,” Item
No0.406, conforming to Mil. Spec. MIL-P-8945. This
equipment will be wall mounted in the equipment vault and
used to supply primary power to the low voltage and low
wattage equipment and/or the primary control current for the
larger pieces of electrical equipment.

(4) Wiring diagrams and circuiting. For additiona
information such as wiring diagrams and circuiting for the
equipment described above, see AFM 88-14.

(5) Limitations or restrictions on use of control
panels. Control panelswill not be used to control older type
regulators manufactured under the provisions of Army-Navy
Specification AN-R-17, due to elimination of the push to
turn feature from the rotary switches. The control pandl is
not intended to be areplacement item of equipment, and will
not be installed where control panels conforming to Army
Navy Specification AN-P-59 are aready on hand. When a
control pand isareedy in place in an existing control tower,
and a new control panel will be installed at an alternate
control point, the new panel will beinstaled in the control
tower. The existing control panel (s) will be reinstalled at
the alternate control point. When control panels already in
place in an existing control tower and at an aternate
location(usualy the vault) at an Army airfield or heliport
installation are in good operating condition and not
considered obsolete, the existing control panels should be
reused, with the necessary connections made to
accommodate new circuits or equipment wherever
practicable. The control panel combines the control features
of the Typel control panel, Item No. 157B-1, and the type
N-1, taxiway control panel, Item No. 301.

(6) Control panel mounting. The control panel may be
wall-mounted, bracket mounted or table mounted at the
dternate source of control (usually the vault). In the control
tower, the panel may be table mounted separately or, if
approved, maybe used in connection with the VFR control
console, similar and equal to Air Force Model CY-
442/CRC, where spaceis provided. The control console will
not be instaled as part of an Army airfield or heliport
lighting system unless specifically directed or authorized.
Where authorized or directed, the control console will be
mounted in the control tower, and should be specified as
furnished by the contractor. Mounting of the control panel
chassis either (outer case removed) in the control console or
table mounted, and the connections
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to the control panel, should be a part of the airfield or
heliport lighting work. When appropriate for the standard
method of wiring the control panel may be used to control
two independent or intersecting runways and an approach
lighting system.

b. Helipads.

(1) A control panel will be provided to house the
applicable helipad lighting system contrals, including the
remote brightness controllers and, if required, the rotary
switch for Landing Direction Light Bar selection. Controls
for taxiway, taxilane, hoverlane, and auxiliary lights needed
to contral traffic to and from the helipad will aso be housed
in the helipad control panel, except where such lights are
controlled from the airfield or heliport control panel. The
helipad control panel should be mounted with a clearance
separetion from the airfield and/or heliport control panel, to
prevent inadvertent operation of the wrong control panel by
the pand operator. Congruction of the helipad control panel
should be similar to that of the control panel indicated
above, and suitable for control of the helipad lighting system
installed.

(2) Trander of the control point of the helipad lighting
system from the primary location to the aternate location
will be by use of Cabinet and Relay Assembly-Transfer
Relay, Item N0.409 conforming to Mil. Spec. MIL-P-4971.
These relays will be connected as described in 4a above.

(3) Landing direction lighting system relays will be
housed in ameta cabinet Smilar to the housing for the other
relay assemblies described above. The number of relays will
correspond to the number of landing direction light bars
installed at the helipad. These relays will be suitable for
operation under load and will have two normally open
contacts. One contact will energize the circuit for the
selected landing direction light bar and the second contact
will be the interlock permitting the approach direction
lighting system, if installed, to be energized only when the
landing direction lighting system is energized.

10-5. Runway lighting controls

The design of the runway lighting controls for airfields and
heliports should assure that lighting on intersecting runways
cannot be energized simultaneously. It should also insure
that all the lights used for the runway will be energized
simultaneously. The runway edge lights and the threshold
lights are to be controlled to operate at the same brightness.
The lights to be energized, and the brightness control of
these lights, are controlled from the control panel and the
related rdlay pandss, through the regulator(s). The control of
the high intensity runway lighting system is similar to that
of the medium intengity runway lighting system. A miniature
facsamile of the airfield or heliport runway(s) to be
controlled will be mounted on the face of the control pandl.
Thefacsmilewill be part of the taxiway facsimile described
below. Insofar as practicable, the facsimile will be oriented
with the airfield or heliport when viewed from the control
operator's position.
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All taxiway lighting circuits will be controlled from the
control panels in the control tower and in the vault. The
taxiway portion of the control panel will be arranged so that
the taxiway circuits can be operated independently. A
miniature facsimile of the airfield or heliport, showing the
layout of the runways and taxiways, should be either a
scaled drawing or an aerial photograph. Each taxiway
lighting switch should be installed on the facsimile near the
center of the taxiing route for which the lighting is
controlled. These switches will be singlepole, push-pull
type, ingtdled on the control panel as described in AFM 88-
14.

a. Airfield taxiway control. Each taxiway circuit will
be controlled by a switch mounted on the facsimile near the
center of the taxiway circuit that it controls.

b. Hdiport taxiway control. The control of the heliport
taxiway lighting circuits will be as described in paragraph
3-5.

c. Helipad taxiway control. The helipad taxiway,
taxilane, and hoverlane lighting systems will be controlled
similar to such systems at airfields and heliports. When a
helipad is a an airfield or heliport, lights on taxiways from
helipad to the hangars and aprons, and to operations and
parking areas should be controlled from the control tower by
use of the control pandl, if feasible. Where ahelipad isin a
remote location on an airport or heliport and the taxiways
are of such length as to make a series circuit feasible, a
separate control panel will be used for taxiway lighting
control. This panel should be a regular product of the
manufacturer making the control panel and should have the
facsimile and control switches circuit breaker built into the
panel. The panel should be smilar in physica
characteristics to the main control panel described above.

10-7. Auxiliary lighting controls

Control of obstruction lights, beacons, wind cones or tees,
floodlights, and other lights performing similar functions
should be obtained on the control panel or, in case of a
remote helipad, from the control panel for the helipad
lighting system.

10-8. Approach lighting controls

Approach lighting control & airports, heliports, and helipads
should beingtaled only where approach lighting systems are
specifically directed or authorized. Control at airfields and
heliports will be from a control panel, and at helipads from
the helipad lighting system control panel.

10-9. Grounding

All control panels and equipment will be eectricaly
grounded in accordance with NFPA 70.
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10-10. Control cables and terminations

The standard control cable is a seven conductor, 600-Volt,
buna insulated, polychloroprene sheathed cable, item
No0.364, conforming to Mil. Spec. MIL-C-38359. One
conductor (black) is a No.12 AWG and the remaining
conductors of the cable are N0.16 AWG. The No.12 AWG
is used as the hot lead and the No.16 AWG conductors are
used as switch legs. Where more than one 7/C control cable
is used in a system, al of the No.12 AWG conductors
should be connected together as one lead. Termina blocks
are to be used for terminating the control cables at the end of
the underground run in the base of the control tower, and at
the end in the equipment vault. Terminal blocks may be used
at other locations for convenience of wiring and distribution.
Commercially available junction boxes of the proper size
equipped with compression-type termina blocks will be
used at al such terminations.

10-11. Lighting power supply and circuits

At airfidds, runway lighting, approach lighting, and taxiway
lighting systems will be supplied through series circuits
sarved by constant current regulators, except for the MALS
or MALSF, which will be sup-plied from a 120/240 volt,
single phase, 60-hertz circuit. At heliports, the runway and
taxiway lighting systems will be supplied through series
circuits served by constant current regulators. At helipads
thelighting system will be fed normally by 120-volt, single
phase, 60-hertz circuits. Each part of the system will haveits
brightness controlled through a motor operated dimmer
capable of withstanding the loads of the circuits to which it
is connected. The taxiway, taxilane, and hoverlane lighting
system normally will be supplied through series circuits
served by constant current regulators.

10-12. Constant current regulators

The constant current regulators are designed for use on
aviation facilities requiring series circuits for the lighting
systems. Regulators, except those for taxiway systems at
Army airfields, will have provisions for varying the output
current from rated vaue to lower values so that brightness
of thelamps in the lighting systems may be adjusted to suit
visibility conditions.

a. Runway regulators. Each runway circuit will be
served from aregulator designed to suit the system installed.
The regulators considered as standard equipment are the
packaged-type, containing necessary devices for protective
relaying, on-off operation, 5-step brightness control, and line
and load connections. Provisions are made in the regulators
for local and remote control of the on-off operation and
brightness control. The remote control points will normally
be the control tower and the operators room in the equip-
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ment vault. The controllerswill be as indicated above in this
section.

(1) Medium intensity runway lighting regulators for
airfields and heliports will normally be Type C-l, 4-
kilowatt, single phase, 60-hertz, aternating current inpuit,
with primary taps at 190, 200, 210, 220, 230, and 240
volts. Rated secondary output is 6.6 amperes. A regulator
conforming to FAA Advisory Circular AC 150/5345-10 will
be used.

(2) Highintensity runway lighting regulators normally
will betype C-3 regulators as described immediately above.
The number of lights that may he, placed on acircuit from
thisregulator is substantialy less for a high intensity system
than for a medium intensity system. Where a regulator
requiring a 20 ampere output isto be used, the regulator will
conform to FAA Advisory Circular AC/150-5345, having a
single phase, 2,400 volts, 60-hertz, alternating current input
with a rated output of 20 amperes. These regulators will
have a 5-step brightness contral.

b. Approach lighting regulators at airfields.

(1) The regulators for the high intensity approach
lighting systems will be type C-3 as described above.

(2) The MALSor MALSF will not utilize regulators as
described above. The power supply for this system of steady
burning lights may be a variable output magnetic amplifier
dimmer or acommercial transformer. The rating of either of
the above will be 10 kilowatts, single-phase, 60-hertz. If the
transformer is used, it should be connected to provide a
minimum of two brightness steps to give 100 percent and
approximately 10 percent of the steady burning lamp
intensity. Ten percent of the steady burning intensity is
obtained when the lamp voltage is 55 percent of rated value.
The transformer will be tapped to provide the additional 5
percent of rated output voltage above the transformer center
tap. The power supply for the sequenced flashing lights will
be atransformer cgpable of supplying a minimum of 1.5 kW
at rated current and voltage.

c. Taxiway regulators. Each taxiway circuit at airfields,
heliports, and helipads will be served from a regulator-
designed for a normal input voltage of 240 volts, provided
with tapsfor input voltages of 210, 220, 230, 240, and 250
volts. The output will be constant at 6.6 amperes where
brightness control is not a requirement. Where brightness
control is arequirement, the regulator will be designed for
anormal input voltage of 240 volts with taps at 190, 200,
210, 220, 230, and 240 volts. The output will have five
steps of brightness contral.

(1) Type M- 1regulatorswill be 1.5 kilowatts, single
phase, 240-volts, 60-hertz input, 6.6 amperes constant out-
put, Iltem N0.291, conforming to Mil. Spec. MIL-R-4707.
The maximum number of 30-watt lights that may be con-
nected to this regulator is 35.

(2) Type M-2 regulators will be 4.0 kilowetts, single
phase, 240-valts, 60-hertz input, with 6.6 amperes constant
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output, conforming to FAA Advisory Circular AC
150/5345-10. The maximum number of 30-watt lights that
may be connected to this regulator is 90.

(3) Where brightness control is used on taxiway
lighting circuits, the regulators will be type C-1 as described
above.

(4) Where extremely long taxiways are to be lighted, it
maybe necessary to use two taxiway circuits on a single
taxiway section. The regulators for the taxiway circuits will
be fed from branch circuit panelboards located in the
equipment vault and controlled from the control panels as
indicated above.

10-13. Helipad lighting system control com-
ponents

The various components of the helipad lighting system, that
is, the perimeter lights, landing direction lights, approach
direction lights, helipad inset lights, and helipad floodlights,
will be supplied through multiple circuits (figs 4-5 and 4-6).
Intensity of lighting fixtures will be varied by use of
dimmers. Dimmers will be located in the equipment vaullt,
or in astructure convenient to the helipad when the helipad
is remote from the vault, or no vault exists. The dimmers
will be capable of controlling brightness from 0 to 100
percent intengity for thelights in different components of the
overal system. The dimmers will be rated for 120-volt
input, single phase, 60-hertz, with wattage ratings as
required for the component of the system being controlled.
The dimmer will be operated and the level of intensity
adjusted by remote controllers. These controllers will be
located in the control tower where the tower is used as the
primary control location. Where the tower is so used, the
vault or structure located near the helipad will be the
aternate control location. The dimmers will have the
capability of being preset to a specific value. The dimmers
for the various components of the system are:

a. Perimeter lights. The perimeter lighting system con-
sisting of 16 lights, will be controlled from a dimmer and
brightness controller having a suitable kVA output for
constant impedance load.

b. Landing direction lights. The landing direction-
lighting system consists of one or two light bars having six
lights per bar. The number of bars will be determined by the
operation of the helipad. When used, these lights will be
controlled from the perimeter lighting system dimmer,
thereby increasing the output rating of that dimmer for a
constant\ impedance load. The landing direction lights will
be so circuited that only one light bar may be energized at
any time, and only when the perimeter lighting system is
energized.

c. Approach direction lights. The approach direction-
lighting system will consist of 18 lights requiring a dimmer
and controller with suitable output for a constant impedance
load. The approach direction lighting system will be on a
separate dimmer and controller, but interlocked with the
landing direction lighting system so that the former is



operable only when one of the tight bars of the landing
direction lighting system is energized.

d. Helipad inset lights. The helipad inset lighting sys-
tem will be operated through a dimmer and controller
independent of any other component of the helipad lighting
system. The dimmer and controller will control a multiple
circuit which feeds lights as described above and will have
a suitable output for a constant impedance load.
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e. Helipad floodlights. The helipad flood lighting
system will be controlled by a dimmer and controller inde-
pendent of any other component of the helipad lighting
system. The dimmer and controller will be similar to others
of the helipad lighting system except that the dimmer will be
sized to suit the load required for the number of floodlights
installed at the helipad.
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APPENDIX A
REFERENCES

Government Publications

Department of Defense

MIL-R-470 Regulator, Constant Current, Taxiway Lighting, Type M-1
MIL-P-4971 Panel, Control Transfer, Airfield Lighting, Type MB-I
MIL-K-6046 Keyer, Beacon Light, Code and Periodic, Type D-1
MIL-L-6273 Light, Navigational, Beacon, Obstacle or Code, Type G-1
MIL-L-6363 Lamps, Incandescent, Aircraft Service, Genera Specification for
MIL-L-7082 Light, Runway Marker, Elevated, Type M-1
MIL-L-7158 Light, Beacon, Rotating, 24-inch
MIL-1-7854 Indicator Assemblies, Wind Cone, Unlighted and Externally Lighted
MIL-T-8368 Transformer, Constant Voltage, 190 to 250 Primary, 120 Volt
Secondary, 2200 VA, Type E-1
MIL-P-8944 Panel Airport Lighting Control, General Specification for
MIL-P-8945 Panels, Relay, pilot, Enclosed, Airport Lighting
MIL-C-25050 Color, Aeronautical Lights and Lighting Equipment,
General Requirement for
MIL-R-26019 Regulator, Current, Airport and Runway Lighting,
37.5kW, Type MC-1
MIL-L-26202 Light, Marker, Airport, Semiflush, General Specification for
MIL-R-26627 Regulator, Airport Lighting, RGU-3/F, RGU-5/5, and RGU-1 1/F
MIL-T-27535 Transformer, Power, Isolation, Series Circuit, Airport Lighting,
Genera Specification for
MIL-C-38359 Cable, Power, Electrical, Airport Lighting, Cross-Linked,
Polyethylene XPL
MS 24488 Lamp-Incandescent, PAR-56, Screw Terminal, Airport Lighting
MS 24502 Filter, Marker Light, Airport Runway, Glass
MS 25012 Lamp-Incandescent, T-10 Bulb, Medium Prefocus Base
MS 25015 Lamp-Incandescent, T-20 Bulb, Mogul Bipost Base
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MS 25444
MS 27033

MS 27286

MS 27288

MS 27289

Federal Specifications

TT-P-85E

Departments of the Army and the Air Force
TB 95-1

TM 5-8034

T™M 5-811-1

AFM 88-14

Light, Rotating Beacon, 24-inch, Duplex
Light, Marker, Airport Taxiway (asg)

Transformer, Power, Isolation; Airport Lighting,
200W/20A/6.6A/5000V

Transformer, Power, Isolation; Airport Lighting,
200W/6.6A/6.6A/5000V

Transformer, Power, Isolation; Airport Lighting, 30-
45\W/6.6A/6.6A/5000V

Paint, Traffic and Airfield Marking, Solvent Base

Army Air Traffic Control and NAVAID Facility Standards
Planning of Army Aviation Facilities
Electric Power Supply and Distribution

Visual Air Navigation Facilities

Department of Transportation, Federal Aviation Administration (FAA)

AC 70/7460-1

AC 150/5340-14

AC 150/5345-44

AC 150/5340-26

AC 150/5345-7

AC 150/5345-10

AC 150/5345-28

AC 150/5340-24

Miscellaneous

AN-P-59

AN-R-17

Obstruction Marking and Lighting

Economy Approach Lighting Aids

Specification for Taxiway and Runway Signs
Maintenance of Airport Visua Aid Facilities
Specification for L-824 Underground Electrical Cable
for Airport Lighting circuits

Specification for Constant Current Regulator Moinitors

Percision Approach Path Indicator (PAPI) Systems

Runway and Taxiway Edge Lighting System

Army Navy Aeronautical Specification Panels; Airport
Lighting Control

Army Navy Aeronautical Specification Regulator Assembly;
Brightness Control



TM 5-811-5
Nongover nmental Publications
National Fire Protection Association (NFPA), Batterymarch Park, Quincy, MA 02269
70 National Electrical Code
National Electrical Manufacturers Association (NEMA), 2101 L St. NW, Suite 300, Washington, DC 20037

FA-1-1973 (R1979) Outdoor Floodlighting Equipment
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