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CHAPTER ONE
AIRCRAFT CARRIER OPERATIONS

100. INTRODUCTION

The aircraft carrie(CVN) plays a critical role in the maritime strategy of the United States
Togethemwith a full complement of support and combat warships, the carrier is the centerpiece
of the Carrier Strike Group (CSGThe speed and flexibility of the aircraft carrier and its

support group provide our nation with the ability to rapidly respond todwmd spots As

sovereign U.S. territory, the aircraft carrier is rapidly deployable and can swiftly bring to bear the
entire might of the Carrier Air Wing (CVW), projectingS. militarypower hundreds of miles

from the Strike GroupThis extremely famidable, yet highly flexible naval force can operate

with equal success in confined water®nthe open oceanThis unprecedented force provides

the Joint Commander witihe operational flexibility and wdtghting capability to meet all Fleet
Respons®lan (FRP) commitmentnd presence requirens in support of national strages.

The six core capabilities essential to our maritime strategyfareard presencepower

projection deterrencemaritime security humanitarian assistance/disasteesponseand sea
control. The flexibility and scalability of the CSG provide the means to support any one of these
missions It is capable of selectively controlling the seas, projecting power ashore, and
protecting friendly forces and civilian populatis from attack Power projectiortan be viewed

as the threat or actual use of military force against an adversary to either induce or dissuade it
from pursuing a given policy or objectivdhe expeditionary character and versatility of this
maritime foce provide the U.S. the asymmetric advantage of enlarging or contracting its military
footprint in areas where access is denied or restricted, while still maintaining the six core
capdilities. The speed, precision and lethality of the G8Gurethe Natin 6 s pr i mary f o
entry option and provide the means to respond quickly to other crises.

A typical CSG is comprised @naircraft carrier at least oneruiser a destroyesquadrorof at
least twodestoyersand/orfrigates and acarrier air wingof approximately70 rotary and fixed
wing aircraft additionally, a CSG may also include fast attaabmarinesattached logistics

ships and a supply shig he principal roleof the carrier and its air wing within tl&SGis to
provide the primary offensive firepower, while the other ships in the strike group provide
defense and supporThe aircraft carrier is a s@ing airbase capable of sustaining rotimel
clock flight operations in all weather condition8s the capital ship in the CSG, the carrier is the
centerpiece of U.S. power projectiotl provides the nation the ability to project air power
worldwide without the need for land bases.

Referredd as t he haedqg eaeibriligheopeavations involve the most extreme

working conditions in a highly dynamic environmefithe extremes of operations at sea as

opposed to ashore include sustained high operations tempo (Op Tempo), reduced choice for
airfield slection and suitable diverts, and statistically a more complex and hazardous

environment Safety and teamwork are essential elements contributing to mishap free and
successful carrier operation8 thorough understanding of the procedures and pragsices
necessary for success when flying and operat:i
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101. CARRIER ORGANIZATION

The mission of an aircraft carri@VN) is to support the agraft that conduct attack, early

warning, surveillance, and electronic missiagainst the full spectrum of targets in support of

joint and coalition forcesIn order to accomplish this daunting task, theghly5,000(4,660
5,680)personnel on the carrier mwgodrk as a teamPersonnel can be broken down into two
distinctclassif cat i ons: Air Wi ng peThesoccassofthexarreerasdhi p o s
thestrike group is directly impacted by the effectiveness of the close working relationship

between these groups.

1. Air Wing Personnel

The Carrier Air Wing (CVW) is compsed of seven to eight squadrons, numbering
approximately 70 rotary and fixed wing aircraft and 2,500 persorired typical Air Wing is
comprised of:

a. 4 VFA (Hornet/Rhino) squadrons

b. 1VAQ (Growler) squadron

c. 1VAW (Hawkeye) squadron

d. 1-2HSC/HSM (Helicopter) squadrons

e. 1 VRC (Greyhound) Logistic Suppatetachment

Air Wing Commander. The Air Wing Commander is called CAGAG has overall
responsibility for all aircraft and Air Wing personnel embarked on the caifigre CA GO s
executve officer (XO) is the Deputy CAG (DCAG).

Landing Signal Officers. Landing Signal Offices(LSOs)o r i p amrk duialifiesl pilots

within the Air Wing thatareresponsile for the safe and expeditious recoveryfigéd-wing
aircraftaboard the ship. EhLSOs also have the ultimate responsibility for the training of pilots
in carrier landing techniques by conducting ground training, counseling, and debriefing
individual pilots on their performance. LSOs use radio calls to effect the safe recovery of
aircraft. LSO phraseology is categorized into three types of dAIBORMATIVE,

ADVISORY, and IMPERATIVE.

Generally, each squadron will have two or more LSOs that are responsible for the training and
evaluation of their squadron pilotSquadron LSOsra assigned to different teams and report to
the CAG LSO regarding pilot landing currency and performance. Each LSO team will be
responsible for manning the LSO platform for alduur period during flight operations.

Following each recovery, the LSOs Wwitake rounds to all the ready rooms and debrief the

pilots who have just landed.

1-2 AIRCRAFT CARRIER OPERATIONS



AIRCRAFT CARRIER OPERATIONS CHAPTER ONE

2. Shipbébs Company

The shipds company is comprised of approxi mat
Commanding Officer@QO) of the carrier These personnel are not assigned to any squadron or

the air wing The senior leadershypositions on the carrier are filled by aviators who have

undergone rigorous additional traininhese include:

a. Commanding Officer (CO) g. CDC Officer

b. Executive Officer BIG XO) h.  Air Officer (Air Boss)

c. Navigator(GATOR) i.  AssistantAir Officer (Mini Boss)
d. Operations Office(OPSO) J- Catapult Officers (Shooters)

e. Air Operations Officer k.  Aircraft Handling Officer

f.  Strike Operations Officer (Handler)

Operations Department. The GPSO is responsible for the control of airborne aircraft except
when control is not incidental viatactual launch or recovery aircraft. The OPSO works
closely with the Strike Group Commander to plan and coordinate Strike Group operations

Air Operations. Air Opsis responsibléo the OPSO for coordination of all matters pertaining
to flight operaions, the proper functioning of the Carrier Air Traffic Control Center (CATCC)
and shall determine the type of approach and required degree of cémtaddition to
controlling aircraft at night and in marginal weather conditions, Air Ops coordinadesaeks
diverting aircraft, as well as all cargo and passenger transfers.

Carrier Air Traffic Control Center. The Carrier Air Traffic Control Center (CATCC) is the
work center directly under Air Operations that is responsible for current flight apesatit
performs the same functions as a Hwaded air traffic control centeCATCC responsibilities
include:

a. Tracking the status of all carrier flight operations.

b.  Control of all airborne aircraft within the Carrier Control Area (CCA) not under the
control of the tower (Boss)The CCA includes all airspace within 50 NM of the
carrier.

c. Providing Departure and Approach radar control of aircraft at night and in IMC.

Strike Operations. The department within Ops responsible for future operatioBtrilee Ops.

Strike Ops is responsible for coordinating the Air Tasking Order (ATO) and producing and
distributing the Air Plan.

AIRCRAFT CARRIER OPERATIONS 1-3



CHAPTER ONE AIRCRAFT CARRIER OPERATIONS

Combat Direction Center. The Combat Direction Centerf@CDC) primary responsibility is

ship selfdefense. Fire controlsiffo a | |  selidefersdveapodgsissilesandClosein

Weapon SysterfCIWS]) are located in CDCCDC is located next to Air Ops and CATCC,; this
facilitates close coordination and-denfliction of airborne asset3he CDC Gficer is

responsible for the defense of the carrier and is charged with mission control of assigned aircraft
CDC will also provide specific information regarding special operations, includintpAir

Surface weapon drops and Aa-Air missile shoots.

Air Boss/Air Officer. From Primary Flight Control Rri-Fly), the Air Boss directs all aircraft
activity on the flight deck, as well as aircraft operating in the Carrier Control Zone (JG£)
CCZ s that airspace within 5 NM of the carrier extending from tiniase to 2,500 feetThe
Air Bossalsodetermines the Case launch/recovery

Primary Flight Control. Primary Flight Control (P¢Fly) serves the same function as an air
traffic control tower at a traditional airppttacking the progress of the laurard recovery It

is located six stories above the flight deck, directly over the main bridge, and is manned by
crewmembers that work directly for the Air Bogs squadron representative (Squadron Rep or
ATower Floweo) is required to be present in My during all VFR operationsThe role of the

Tower Flower is to offer assistance during an aircraft emergdhogeded, the Tower Flower

can coordinate with the ready room, communicate directly with the airborne aircrew, answer
platform/squadron speafquestions for the Boss, and relay feedback from the Boss to the ready
room During night and IMC operations, the squadron representative will be located in Air Ops.

Flight Deck Control (FDC). Flight deck control is located on the flight deck at theebof the

island This is where the Handler and his crew track the status of all aircraft on the flight deck

and in the hangar baylhe primary tool used to accomplishh i s t as k 1 s whiche fAOui
is a twalevel transparent plastic table witttleed outlines of the flight deck and hangar.bay

The Ouija board is outfitted with scale aircraft models representing each aircraft on \Whemal

an aircraft moves from one place to another, the model is moved accordfragtyaircratft is

down for maintenance, the model is turned over indicating it is out of sertADE coordinates

all aircraft movement on the flight decknd is where aircraft weight chits are turned into by

aircrew prior to preflight/launch
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CHAPTER ONE

Flight Deck Personnel Because th#light deck is such a busy environment, it is imperative that

you be able to recognize the deck personnel and their functidingersonnel on the flight deck
wear colored jerseys that indicate their rdfégure 11 summarizes the different jersey o

and the personnel that wear them.

Yellow

1 Plane Directors (Taxi Directors)
1 Flight Deck Officers
1 Arresting Gear Officers

1 Catapult Officers (Shooters)
1 Catapult spotters
1 Aircraft handling Officers

1 Air Wing Maintenance personnel

1 Catapult and Arresting gear crews

1 Helicopter Landing Signal Enlisted
(LSE)

9 Cargo-handling personnel

1 Ground support equipment
troubleshooters

9 Hook runners

9 Photographers mates

9 Air Wing plane captains

9 Air Wing line Petty Officers

9 Aircraft handlers (pushers,
chockers, chainers, etc.)
9 Tractor Drivers

9 Messengers and Phone Talkers
1 Elevator Operators

9 LSOs

Purple [ 1 Fueling personnel
9 Safety personnel 9 Final checkers
White 1 Medical personnel 1 Quality Assurance personnel

1 Air Transfer Officer (ATO)

9 Ordnance crews
9 Crash and salvage crews

9 Explosive Ordnance Disposal (EOD)

Figure 1-1 Flight Deck Jersey Chart

NOTE

Flight Deck Officers, ChiefWarrant Gficers and Chief Petty
Officers are the only personnel on the déwkwill bewearing

A

k h apdrts. O

Thecatapult and arresting gear officers also wear orange and green
reflective tape on their cranial&\dditionally, personnel wearing

yellow jerseys (i.et h e

AYell ow Shirtso)

authorized to control the movement of the aircraft on igéatfl
deck.
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CHAPTER ONE AIRCRAFT CARRIER OPERATIONS

102. CARRIER EQUIPMENT

Because the flight deck is an extremely busy and hazardous environment, it is imperative that
you have a working understanding of the basic laydbe general layout of the carriand
flight deck is depicted ifrigure 1-2 and 13.

Mk 6 MOD 3
Hinged Optical
Landing System

Platform
Integrated

Catapult Control

LSO Station\

P|atf0rm\ ' No.4 DCatapult No:-4

No. 2

e
g ;ADCa apult No I
- 1/‘/—1""1/ Dcatapult No: 2

j Elevator

DCatapun NO. 1 um
y

{No. 1
| Elevator

Elevator. ¥ 1 Elevator

Starbo

Arresting Gear Foul Lines

Pendants (4)
Mk 7 MOD 3

Figure 1-2 Basic Carrier Layout

Finger

Three Four

Stern (Fantail) | | o éix;Ac Bow

S Starboard ROW ROW

Figure 1-3 Flight Deck Layout
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AIRCRAFT CARRIER OPERATIONS CHAPTER ONE

1. Flight Deck Equipment

Arresting Gear. The arresting gear is the heart of carrier operatidimss mechanical system
allows an aircraft travelling at 19@sto stop in only 320 feetThree (or four) steel arresting
gear cables spahe carrier landing area at-28ot intervals The Mk 7 Mod 3 arresting gear
system that equips all U.S. carriers is composed of the deakspendanighe purchase cables
andthe arresting engine.

The cross deck pendants, also known as arresting cables or wires, are flexible steel stranded

cables that span the landing ared0rfoot intervals NIMITZ class carriers, with the exception

of theUSSRONALD REAGANand thedUSSGEORGE H.W. BUSH are equipped with four

arresting cablesThese arresting cables are numbered one through four from aft to forward, the

aft most cabl e bei ng t Airrafttengaging teedthree wiee generallye ( or
indicates avell-executedapproach The USSRONALD REAGANand theUSSGEORGE

H.W. BUSH, as well as alGERALD R. FORDclass carriershave only three cross deck

pendants Wire supportslevatethe deck pendanteveral inches so the tailhook can engage

them Each coss deck pendant is removed and replaced aftehondred arrested landings.

Connectd to each end of the cross deck pendants are terminal couplbgtiach the pendants

to the purchase cable$he purchase cables run below decks to the arresigiges During an
arrestment, the purchase cables Apay out o as
to the arresting engineJ he arreshg engines are hydfpneumaticsystems thatse a ram and

fluid within a cylinder toabsorb and dispse the energy of the arrestment.

During a normal approach and landing, the pilot will advance the powdititary Rated Thrust
(MRT) on touchdownexcept E2 and G2, who maintain approach power upon landimg the
event the tallook does not engagecable, the aircraft can quickbecomeairborne If the
arrestment is successful, the pilot will reduce power to idle when the aircraft is fully stapded
expeditiouslyclear the landing area via taxi director signals. The optimal interval between
landing aircraft is 4660 seconds. The main landing interval limiting factohes fastest a flight
deck crew can get an aircrafearedof the landing area and the arresting geaet. This takes
approximately 35 seconds.

Barricade. The barricade ian emergency recovery system that is used only when a normal
arrestment cannot be madehysically located between thHaeeandfour wires, the barricade is
normally in a stowed condition and rigged only when requifemlrig the barricade, it is

streted across the flight deck between stanchions, which are raised from the flight deck
Rigging the barricade is routinely practiced by flight deck personnel and should be accomplished
in under three minutes.

The barricade webbing consists of upper ancelohorizontal loading straps joined to each other
at the endsVertical engaging strae connected to each upper and lower load.strhp
barricade webbing is raised to a height of approximately 20 Téet barricade webbing engages
the wings of tle landing aircraft, wherein energy is transmitted from the barricade webbing
through the purchase cable to the arresting endio#owing a barricade arrestment, the
webbing and deck cables are discarded and the stanchions are lowered back int@$isend rec

AIRCRAFT CARRIER OPERATIONS 1 -7



CHAPTER ONE AIRCRAFT CARRIER OPERATIONS

slots Situations requiring a barricade landing include emergency fuel during blue water
operations, hook malfunctions, landing gear malfunctions and combat damage.

Catapults. The primary system used to launch aircraft off the carrier is theutttdjne

catapult launching system accelerates the aircraft from zero to 150 KIAS in under two seconds

Each carrier is equipped with four catapults, numberedhroughfour from starboard to part
Catapultoneandtwoar e r ef er r ed sd obecsau he titheow arad | oc a
Catsthreeandfour are referredtast he fAwai ecaase they are | ocat
waist NIMITZ class carriers use the traditional steam catapult, whilE@#D class carriers

will be equipped wh the newer Electromagnetic Aircraft Launch System (EMALS).

The steam catapult system consists of two cylinders that are roughly the length of a football

field. The cylinders contain free pistons connected to a shuttle that protrudes through a slot (cat
track) in the flight deck The nose wheel of the launching aircraft engages the shuttle with the

launch bar At launch, high pressure steam is ported into the cylinders forcing the piston down

the cylinder at a high rate of speethe effectisthatofi s | i ngi ngo the aircraft
deck At the completion of the catapult launch, a water brake slows the piston so that it can be
retracted for the next launch.

The EMALS catapult system uses a linear motor drive in place of steam piEiensic
currents generate magnetic fields that propel a carriage down the catBemeluse of the
gradual acceleration, EMALS places less stress on airfraiffesunique operation of EMALS
allows for more precise control of launch performamtlewing it to launch more kinds of
aircraft (including unmanned aircraft) than traditional steam catapults.

During day operations when aircraft are being launched from multiple catapults, clearing turns
are required to deonflict the departuresWhen launching fronthe waist cats, aircraft will

execute a clearing turn to the lefircraft launching from the bow cats will execute a clearing
turn to the right.

Modern carriers use the Integrated Catapult Control Station (LCO#3 station, also known as
theAbubeb 6 i s the focal p o i.rrom thef bubblé, the Catpuh pul t ¢
Officer (Shooter) ensures tkafe and orderly conduct of launching aircrait addition to

supervising the launch, shooters ergponsible for inspecting the catdka prior to launch and

ensuring they are secured for recovery.

Jet Blast Deflectors. To prevent damage from high energy jet exhaust during catapult launches,
each catapult has an associated Jet Blast Deflector.(JB12)JBD is constructed of heavy gdut
metal panels that are covered in f8iid to match the flight deckEach JBD is located at the

rear of the catapultWhen not in use, the JBD is recessed and flush with the flight deckn

aircraft is positioned on the catapult for launch, the y8lDbe raised by several hydraulic

cylinders When the JBD is raised, the hot exhaust from the launching aircraft will be directed
upward This allows another aircraft to be brought into position behind the JBD, where flight
deck personnel can performepaunch checks and inspections without the danger of jet exhaust.

1-8 AIRCRAFT CARRIE R OPERATIONS



AIRCRAFT CARRIER OPERATIONS CHAPTER ONE

Hangar Bay. The hangar bay is located two decks below the fligiskdhnd spans

approximately twethirds of the total length of the carrielt is three stories tall and is broken

into fourzonesThe hangar bay f unc ttcaoholsl maesthabhdixey s hi pos
aircraft and is the primary site for performing aircraft maintenar®eare parts (including

aircraft engines), fuel tanks and other heavy equipment are storechiantder bay.

Elevators. The movement of aircraft and equipment to and from the hangar bay is accomplished
by four gian elevators Each of these highpeed, hydraulic elevators can accommodate over
150,000 pounds and is large enough to hold two fadgled jet aircraft Any time the elevator

is raised or lowered, guardrail stanchions will be raised from the flight deck providing a safety
barrier In addition to the four main elevators, there are several weapons elevators located
around the flight dek.

2. Hazards

Because of the inherently dangerous nature of the flight deck environment, crews should strive to
mi ni mi ze t hed Wandeiinghaourdtorotipedlightideck during flight operations is
never a good ideaAny time you are topsidgou should remain vigilant (keep your head on a

swivel) and continually look around for any potential hazattls imperative that you have

complete awareness of everything that is happening on the flight Beglkparticular attention

to the following

a. Turning aircraft Jet exhaust has the potential to send personnel tumbling across the
flight deckand even over the sid@ spinning prop will not slow down for a
misguided crew member.

b. Ground Support Equipme(6SE) GSE ( Ayel | ow Ubyenaiseayringi s con
flight ops. Getting run over by a tug is not a good way to begin a flight.

c. Chocks, chains, towars and arresting wire3.hese items are trip hazards and can be
especially difficult to see at night.

d. Aircraft armament.More than oner@wmember has received stitches after walking
into a missile fin.

The slightest nat t enti on on @At he r oof.Expereencedaiecreves di s as
will tell you that one of the more dangerous aspects of flying from the ship is getting fi@isn
the aircraft, particularly at night.

3. Instrument Approach Egument

The aircraft carrier is a floating airport, complete with all the equipment necessary to conduct
instrument approaches.

TACAN. The shi pds TACAN, ofunetibneinthesdmetmanner asafamdat her
based TACAN It is primarily used for positional navigation and holdingh en asked t o A

AIRCRAFT CARRIER OPERATIONS 1-9



CHAPTER ONE AIRCRAFT CARRIER OPERATIONS

your fatheo aircrew wi | | reply with the radi.al and
The ship itselfisrefe’krd t 0 as fAmot her . o

Instrument Carrier Landing System (ICLS). The ICLS is very similar to the civilian IL%nd
provides allweather instrument approach guidance from the carrier to the airCheftiCLS

uses the AN/SPM 1 A ( A s, which had skpati transmitters for azimuth and elevation

The azimuth transmitter is installed at the stern of the ship, slightly below the centerline of the
landing area The elevation transmitter is located above the flight deck, aft of the isldrel
aircraft recever displays the angular information on a crosshair indicdtbe vertical needle of
the display corresponds to azimuth while the horizontal needle corresponds to elevation
(glideslope) Because the ICLS uses a emay transmission from the ship to thiecraft

receiver, it is susceptible to pitching deck conditions.

In order to differentiate between ICLS aAddtomated Carrier Landing Syste®GLS)
approaches, the I CLS® is referred to as dbull s

Automated Carrier Landing System (ACLS). The ACLS issimilar to the ICLS in that it
displays "needleghatprovide approach guidance information to the aircré&we ACLS uses
the AN/SPN46(V)3 Precision Approach Landing System (PAL8hich incorporates a ring
laser gyro stabilization unitThis allows he ACLS to provide highly accurate and stabilized
glideslope and azimuth information in nearly all sedes The Spin 4éas two duaband radar
antennas and transmitters that provide it with the capability of controlling up to two aircraft
simultaneouly in a "leapfrog"” pattern As each approaching aircrddinds, another can be
acquired

The ACLS has three modes for approach:
a. Mode lis an automatic approach in which the aircraft flight controls are coupled with
the ACLS Command and error signase transmitted to the aircrafthich then

translates them into control actions providing a hasftlapproach and landing.

b. Mode | Alphais an automatic, handsff approach down to visual acquisition of the
IFLOLS, at which point the pilot takes over diids the approach.

c. Mode Il is similar to an ILS approactError signals are transmitted to the aircraft
which displays the needles on a crosshair display.

d. Mode lll is a Carrier Controlled Approach (CCAyhich is akin to a GCAThe
controller provide azimuth and glideslope information to the pilot.

4. ImprovedFresnelLensOpticalLandingSystem(IFLOLS)
An optical landing system (OLS) provides the pilot with glidepath information during the final
phase of the approacfihe fira OLS utilized a gyoscopicallycontrolled concave mirrorThis

mirror was vertically mounted between two horizontal sets of green datum |ghtsrange
source light washownin the mirror and would appear as a yellowish ange dAball 0 t o
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The position of théall relative to the datum lights would indicate the relative position of the
aircraft to the desired glidepathf the ball was above the datum lights (a high b#tk aircraft
was above the glidepatbonversely, a low ball indicated the aircraft vietow glidepath

When the ball and the datum lights were aligned horizontally, the aircraft was on glidepath.

The old mirror system was upgraded to a series of Fresnel lenses called the Fresnel Lens Optical
Landing System (FLOLS). The ball seen in th®ES was relatively unchanged from the

pil otdés perspective, but the .gHeFLOSEartolderi nf or m
generation pilot landing aid consisting of five vertical source ligAtfurther advance was the

IFLOLS. The IFLOLS andhe FLOLS work on the same basic principle and have the same

overall components, but theimary difference®etween FLOLS and IFLOLS are

a. The IFLOLS gives/ additional cells, for a total of 12T his provides higher
definition andallows for moe exacglideslope information Because of the higher
definition, the IFLOLS can be referenced out to 1.5;Nigo, the IFLOLS will
appear to be much more fAisensitiveo due to
b. The IFLOLSuses diber optic"source" light, projected through lenses to present a
sharper, crisper lightThis has enabled pilots to begin to fly "the badttter away
from the shipllowing for a smootheransition from instrumerftight to visual
flight.
c. The number of Datum Lights has increased to 10.
d. The vertical coverage has been increased to 1.7 degrees vice the 1.5 of FLOLS.

e. Acquisition range has been increased from 3/4 NM to 1.5 NM.
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IFLOLS Components. ThelFLOLS consigs of alensassemb}, i ¢ dights, wavedf lights,
anddatumlights. The IFLOLS has three modes of stabilization: Line, Inediadl Point. Line
Stabilization c¢ompens atinersal Stabilizationlogerateshthe painsasp i t ¢
Line Stabilzation, but also compensates for the up and down motion (heave) of the flight deck

Both of these modes stabilize the glideslope to infinity. The point stabilization mode fixes the
glideslope around a point 2500 feet aft of the .IeAse system is norally set for a 3.5°

glideslope targeting the®ire. ThelFLOLS comes in botthe shorebased and shighased

varians (Figure 14).

&
()
Datum Lights J © @—Cut Lights
00 g 00
COOOOC0000e |3 80000000000
o0 ® @®
e |1 oo
Waveoff Lights

IFLOLS Configuration

rrrrrrrrrr

Mk 14 Shore-Based

Mk 13 Shipboard

Figure 1-4 Improved Fresnel Lens Optical Landing System (IFLOLS)

LensAssembly. The lens assembly is a bthatcontainsl2 verticalcells through which fiber

optic light is projected The upperellsare amber in color while the bottamo arered The

arcrd t 60s position on t he igVsibldte fthepdld The\asiblecelmi nes w
comparedo the horizontal green datum lightisdicate the aircraft position relative to the

glideslope (i.e.above, on, or below the optimum glideslapH)aredlensis visible, the aircraft

is dangerously low.

Cut Lights. Mounted horizontally and centerafdove the lens box are four green cut lights

The cut lights are used by the LSO to communicate with the aircraft diprigp or Emissions

Controlled (EMCON) operationsAs the aircraft approaches the groove, the LSO will

momentarily illuminatethe ut | i ght s t o i n dSulesequeatillaminatl®moof er b a
the cut lights indicates a call to add powgip Lip is normally used during day Case | fleet

operations to minimize radio transmissioSVCON is a condition where all electronic

emissions are minimized.
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Waveoff Lights. Waveoff lights are mounted vertically on each side of the lens Dh&se red

lights are controlled by theSO. When they are illuminated, the aircraft must immediately
execute a waveaffThe LSO will initiate avaveoff any time the deck is foydéopleor

equipment in the landing area) or an aircraft is not within safe approach pararmeBeisn g o 0

signaled by alternating waveoff and cut lights.

Datum Lights. Green datum lights are mounted horizontally to the lens assemblyewltghts
on each sideThe position of the ball in reference to the datum lights provides the pilot with
glideslope information If the ball is illuminated above or below the datuthg, aircraft is high

or low respectivelyfFigure1-5).

On
Optimum
Glideslope
Below P
Optimum

Glideslope

3598008808

Above
Optimum
Glideslope

Figure 1-5 Above, On, and Below Qideslope

i s

Because the lens assembly projects a wedge of light, the closer the aircraft comes to the lens, the
narrower the wedge becomebherefore, smaller glideslope corrections are required as the

lower6areredThe i ntensity of

t he

fimeat bal

I o

can

doors over the light box assemblyhe datum box unit contains five separate datum lamps, four

waveoff lamps, and one cut lamp on each skigure1-4).
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Manually Operated Visual Landing Aid System (MOVLAS)

MOVLAS is a backup shipboard landing aid system that is used when the primary system is
inoperable, stabilization limits for the IFLOLS exceddor for pilot/LSO training.

Cut

1

\(

OXX

O\

8

XX
X

(X
X

AN
\/

@K
X OO

DO X
11e

Yz

A A A

Y

Waveoff
Lights

Figure 1-6 MOVLAS Components

a. Station 1: The MOVLAS is installed on the port side of the ship, directly in front of
the primary system (IFLOLS).

b. Station 2: The MOVLAS is installed on the port side of the shigl @ eet aft of
the primary system.

c. Station 3: The MOVLAS is installed on the starboard side of the landing area, aft of
the island and outboard of the safe parking. lifke Air Officer or LSO will
generally determine the exact location.

For MOVLAS station 1, the datum box unit is not uséthe light box assembly is mounted
directly in front of the primary lens and utilizes the waveoff, cut and datum lights from the
IFLOLS. For MOVLAS stations 2 and 3, the datum box unit is mounted on each giue of
light box assembly Station 3 MOVLAS operations may require that aircraft on the flight deck
be moved.
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During MOVLAS operations, the LSO directly controls the ball by moving the hand controller
up and down If the airaaft is above the desired gliolath, the LSO will show the pilot a high

ball by raising the hand controlleLikewise, if the aircraft is low, the LSO will lower the hand
controller to show the pilot a low balBy using MOVLAS, the LSO can control the glidepath of
the approaching airaft, and modify it as necessary to accommodate a pitching éeck
MOVLAS repeater is also located on the LSO platfoithis allonvs the LSO to monitor the
glideslope that is being presented to the pilot.

Meatball Motherhood

a. Attempttoflytheicr est i ng o b by hbove glideslapa (highgis betteii g h t
than below (low).

b. Never lead a low or slow.

c. Always lead a high or fast.

d. If low and slow, correct low then slow.
e. If high and fast, correct fast then high.
f.  Fly the ball all the way taouchdown.

g. Never recenter a high ball in close, but stop a rising ball.
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5. LongRange Laser Lineup System

The small size of the landing area requires precise lineup control by approaching altuzaft
nature of angled deck carriers presents a urgcha#enge to arriving aircrafbecause the

landing area is constantly moving from left to right relative to the nose of the airtoaétid
aircrewduring the approach, géers are equipped with a Lofpnge Laser Lineup System
ThelLong Range Lasdrineup Systenuses eyesafe, colorcoded lasers to provide visual lineup
information to approaching aircraff hese low intensity lasers are projected aft of the ship and
are visible out to 10 miles at nighFigure1-7 illustrates the visual presentation of theng

Range Laser Lineup System

Fast Flash 6.0°

Slow Flash 4.0°
Steady 0.75°
Pteady 0.50°
Steady 0.75°

‘Slow Flash 4.0°

Fast Flash 6.0°

Figure 1-7 Long Range Laser Lineup System
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FLIGHT PROCEDURES

200. INTRODUCTION

The catapult launch and arrested landing separate the Naval Aviator from all other.aVia¢ors
nature of shipboardperations demands extreme vigilance and standardiz&ttwere is no
margin for error when operating around the shfppu must be thoroughly familiar with all
procedures prior to your first flight to the carrier.

Al n | ooking backObwe edoree eirrytthhengNawyatand i n
absolutely nothing matched night carrier aviatidrstill think that separates the men from the
boysl t 6s more difficult than any of the other

Charls fiPeted Conrad, Captain, USN
201. AIR PLAN

In order to obtain maximum efficiency from personnel and equipment, flight operations on the
carrier must be precisely scheduled in every respdw two dvisions, within the Operations
Departmentpn thecarrier that are responsible for providing this scheduling are Air Operations
and Strike OperationsThese two tVisionscoordinate closely in the preparation of the daily Air
Plan An Air Plan is used to organize the operations of the carrier air @@/ within the

Carrier Strike Group (CSG). The Air Plan provides the daily scheduling for all air operations,
ordnance loading, and EMCON condition.

In theater, the Air Plan is largely driven by the Air Tasking Order (AT¥)ch is handed down
from theJoint Force Air Component Commander (JFACThe ATO is the master document
created by the theater Air Operations Center (AOC) that coordinates all air assets within a
specific theater of operation§he ATO delineates all required sorties for eacth@dr period

and assigns them by mission and aircraft typee AOC personnel identify specific targets and
missionsandthen assign them to individuebmponents and subordinate unithe ATO

typically provides specific taskingicluding call signs, tgrets, and controlling agencie§he
ATO will also include general instructions pertinentheater flight operations.

Strike Operations will review the ATO and collect all necessary information for the preparation
of the Air Plan The Air Plan will the be submitted to the Operations Officer, via the Air
Operations Officer, for approval and signatu@nce signed, the Air Plan will normally be
distributed the evening before scheduled operatiomsever, due to the fluid nature of
contingency operatia) the Air Plan may not be promulgated until very late in the evening or
early the next morning.
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The Air Plan will include the following information:

a.

b.

Event numbes

Launchtimes

Recoverytimes

Mission

Number and model of aircraft, including spares
Total sorties

Sunrise, sunset, moonrise, moonset, moon phase
Date

Fuel

Alert aircraft

Logistics aircraft

Tactical frequencies

Ordnance loading

Daily Air Plan Cartoon

Notes as required. Notes shall include the following:

I. EMCON/Zip Lip conditions

ii. Ready deck schedule

iii.  Any other hazards/restrictions to flight or otlpertinent information

Upon receipt bthe daily air plan, each squadron will prepare and distribute its daily flight
schedule Individual squadron or unit requirements should beestpd far enough in advance
so that they are reflected on the Air Plan and can then be published on the schedule.
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202. FLIGHT DECK OPERATIONS

Flight deck operations are very complicated and extremely hazardibissFTI only
supplements more importaptimary sources of information regarding carrier operatigas
thorough knowledge and understanding of these operations cannot be overemphasized.

1. Reference Publications

Your aircraftNaval Air Training and Operating Procedures Standardizali&T OPS) manual
contains sections specifically dedicated to carrier operatiéos. shouldalsofamiliarize

yourself with both the CV NATOPS and LSO NATOPS manudlsese manuals govern

aircraft operations around the ship, including launch, recovery anddighktproceduresThe

CV NATOPS provides information regarding procedures and practices for operating around the
carrier The LSO NATOPS is the primary reference used by LSOs and provides technical
information and guidanceThe primary focus of this maal is the recovery phase of operations.

2.  Cyclic Operations

Cyclic Operations refers to the continuous process of launching and recovering. aincoadter

to maximize efficiency, aircraft are launched and recovered in groups or “cycles." Eads cycle
approximately one hour and thirty minutes long (1+30 cydd)O requirementsnay

necessitate longer or shorter cyclésnger cycles can accommodate more launches and
recoveries, while shorter cycles limit the number of aircraft that can be lavoichexbvered

The cycle time also has an impact on fuel for airborne airckafiger cycles may necessitate
additional tanking.

Each cycle, oevent, is usually made up of-PD aircraft. These events are sequentially
numbered and correspond to tespective cycle in the 2dour fly day Event 1 corresponds to
the first cycle, Event 2 to the second cycle, and sdRwior to flight operations, the aircraft on

the flight deck are arranged ("spotted") so that Event 1 aircraft can easily be takied to
catapults once they have been started and inspeGiece theEvent 1 aircraft are launched,

which generally takeabout 15 minutes€Event 2 aircraft are readied for the next cyclimtzu

The launching oircraft makesoom on the flight deck tand aircraft Once Event 2 aircraft

are launched, Event 1 aircraft are recovered, fuelealmed, respotted and readied to be used
for Event 3 Event 3 aircraft are launched, followed by the recovery of Event 2 aircraft (and so
on throughout the flgaynight). After the lastaunchof thenight, all of the aircraft are

generally stored up on the bow in order to keep the landing area clear until the last aircraft lands
They are then rgpotted about the flight deck and secured until the next ngsrirst launch

3.  Weather Criteria
In order to standardize flight operations in all weather conditions, day or night, carrier aviation
utilizes three specific cases@berations These are known as Case |, Case Il and Case lll

Each of these casesdependent on existing weather conditiolke Air Boss is responsible for
determining the case of launch and recovery operations.
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a. Case | departures and recoveries are utilized during daytime operations (day ops)
when weather conditions are VMCase Wweather requires the itieg to beno
lower than3,000feetandnot less than 5 NM visibility

b. Case Il operations are utilized during day ops when it is anticipated the aircraft may
enter IMC Case Il weather requires the lowest ceiling to be 1,00@fediove
and 5 NM visibility. Case Il is normally called for when an overcast layer is
present.

c. Case lllweather is any ceiling below 1,000 feet or a visibility less than 5KM.
night operations are conducted under CaseRdr the purpose of detaining Case
[l operations, night is defined as 30 minutes prior to sunset until 30 minutes after
sunrise.

203. LAUNCH AND DEPARTURE
1. Briefing

As with shore operations, all carrier flight operations begin with a thorougimigriéggach

mission willbegin with a brighg that typically commences of@ur and fortyfive minutes

(1+45) prior to scheduled launch tim&he briefing process usually progresses from a

generalized overview down to aircraft and aircrew specific itehire preflight brieing will

include a briefing from the Carrier Intelligence Center (CVi@)ich will be broadcast over the

s hi p 6 e QWC briefng will usually be five to ten minutes in duraticand will cover any

information that is pertinent t@ll flight operations This includes, but is not limited to, current

and forecastdwe at her , t he s hi qdpositior, significanbhdperadionglintheor e c a s
area, recent intelligence analysis, SARQombat Search and Resc@SAR)) specifics, divert

airfield informaion and current operating conditions in the region.

For missions involving multiple aircraft and assets, the overall strike lead will then brief the
mission Individual elements will separate and brief those #specific to their elementasty,
aircrew will brief aircraftspecific items Complex missions may require more time to
accomplish the brigig due to the complexity of the tasking and the coordination of multiple
assets In these cases, the mission lead will notify all players of any adgunds to the brigfig
time.

2. PreFlight

Following the brieihg, aircrew will proceed tanaintenance control to revietve Aircraft

Discrepancy Book (ADB) Aircrew should pay particular attention to thesheed basic

weight, fuel and storlwads to ensure the gross weight calculation is corrétitis is particularly

important when launching from the bdecausehe catapulheeds to beet corretly. Once the

ADB is reviewedand the weight is verified, the crew will deliver the weight sheeigfwehit)

to flight deck control prior to aircraft preflighSome squadrons use an automated computer
program by which the squadron SDO can send ea
for each launchThe weightannotated on the weight cinitust match the weiglyou seeon the

weight boardas you taxi up to the catapult
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After reviewing the ADBaircrew will proceed to the paraloft to suit.uphe aircrew will ensure

that they arrive on the flight deck, in full flight gear wgloves onand visors down, no later

than 45 minutes prior to the scheduled launchtim® ur knowl edge of the sh
help you select the flight deck entrance nearest your aircraft.

Once at the aircrgftonduct a normal preflight in accordance with N2AHS Begin the

preflight by checking the area around the aircraft for FOD, leaking or pooling fluid (oil,

hydraulic fluid, fue) etc.) and the general condition of the aircrdfake note of any

intake/exhaust covers on the aircradftake sure tie downhains are not rubbing against any

brake lines or hydraulic linesObserve whether a tow bar is connected and that the nose wheel is
centered Check the landing gear struts, tire pressure and integrity, launcmidanpldback

Inspect the talilook andensure the hook point is greasédfithe tail of the aircraft is over water,

do not attempt to preflight that portion of the aircrafhe plane captains will check your

tailhook during the hook check after tang clear of the edgeDuring the preflidpt, remain

vigilant of jet exhaust and other hazards.

After manning up, conduct normal cockpit inspection and checks, ensuring bothSKNID|
switches are set to OFFECheck that the cockpit panels, gauges and instruments are.secure
Loose gauges or irsiments can be dangerous during a catapult lauAtilcrews must be
strapped in and ready to start no later than 30 minutes prior to scheduled [Abhecdkir Boss
will make a fAstart engineso call ovetatt he f
signal will be given by the yellow shirt#t that time, and not before, crews will run through the
normal start sequence adhering to any plane captain sigifasnormal sequence for engine
start is:
a. Perform the prestart checklist

b. Start enginevhenauthorized by théir Boss via the 5MC. A plane captain (brow
shirt) and squadron Flight Declh@f will monitor engine start.

c. Close the canopy when appropriate
d. Complete the positart checklist
e. Comdete the plane captainds checks
f.  Completethe taxi/taleoff checklist prior to taxiing
NOTE

The takeoff checklist is the same as for sHmesed procedures
with emphasis placed on the following:

1. Posiion the ANTESKID switch to OFF

2. Ensurethe stabilator trims set to 31/2 degrees nos.

FLIGHT PROCEDURES 2-5



CHAPTER TWO FLIGHT PROCEDURES

3. Check the HOOK BYP switch to CARRIER

g0 When ready
Ensuren o one i
readyo call

to taxi, tgtowemvithtaifcraftgioss peigatn d r e ad
s landing (referred to as fon

NOTE

Oxygen maskmust & on whenever the aircraftn®t chocked and
chained.

Following the start, the aircraft . Taihgupbe Abr
to the catapult, a green shirt will hold up the weight bo#rthe weight on the board matches
the weight on the weight chit, acknowledgih thumbsup (daylight) or circling flashlight
(night). If the weight needs to be adjusted up or down, pass hand signals to the green shirt as
follows:

a. During the day

i.  Toraise the gross weight, hold hand flat with palm up and move in a vertical
direction, emphasizing the upward motion.

ii.  To lower the gross weight, hold hand with palm down and move in a horizontal
direction

b. At night:

i.  To raise the gross weight, move flaght in avertical direction, emphasizing
the upwardmotion.

ii.  To lower the gross weight, move flashlight in@izontal direction.

The weight will be adjusted in 500 or 1000 increments in accordance with applicable launch
bulletins If the weight on théoard is off by more than two weight increments, or there is

confusion regarding adjustments, a radio cal/l
hundredo shall be made.
NOTE

Ensure the takeoff checklist is completed and trim set to 3.5
degres noseup with flaps/slats set teULL prior tocrossing the
JBD. Roger the weight board.

3. Catapult Procedures

To ensurgroperspotting on the catapubijrcrewmustpreciselyfollow the signals from theaxi
director.r Si gnal s given above the directords wai st
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waist are for deck crewThenormal sequence of visual signéds catapultoperations is as
follows:

a. Extend launch bar. Director rests right elbow in left palm agist level with right
hand held up vertically and then brings right hand down to horizontal position.

b. Disengage nose wheel steeringDirector points right index finger to his nose and
presents a lateral wave with open palm of the left hand at shoeldgt.h

c. Taxi ahead Director extends arms forward at shoulder level with hands up at eye
level, palms facingpackward and makes beckoning arm motgpged of arm
movement indicates desired speed.

d. Slight turn left/right : Director will nod head in direiin of turn while giving taxi
ahead signal.

e. Brakes on (when in holdback) Director extends arms above head with open palms
toward aircraft and then closes fists.

f.  Tension Director extends arms slightly overhead with fists closed and then opened
with pams forward (indication to release brakes); then hand toward bow is swept
down to a 4&degree position toward deck, while other hand is swept up 45 degrees
toward sky Pilot releases brakes, heels to dest&ys at idle awaiting rup sigral.

g. Retract launch bar: Director rests right elbow in left palm with right arm extended
horizontally at waist level and then raised to vertical.

h.  Engine runup: Catapult Officer/Catapult Safety Petty Officer (CSPO) makes
circular motion with index and middle finger add level.Pilot advances throttle to
MRT and executev p€ontoobn@Gheakifne instrur

i.  Acknowledge salute Catapult Officer/CSPO returns salute.

- Launch signal Catapult Officer/CSPQ@quatstouctesthe deck and retustthe hand
to horizontal in the direction of the launch.

k. Hang fire: Catapult Officer/CSPO extends rigidnd index finger overhead and
points horizontally at left palm extended vertically.

l. Suspend Catapult Officer/CSPO raises arms above headwuitsts crossed
(indicating the launch is to be suspended).

m. Throttle back: CatapultOfficer/CSPQOextends arnm front of body at waist level

and thumb extended ughengraspghumbwith otherhandandrocksasif pulling
throttleback
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WARNING

Do notthrottle backuntil the caapult officer walks irfront of the
aircret andgivesthe throttlebacksignalduringsuspended
launches.

4. Prelaunch Procedures

Whendirectedby thecatapuldirector(yellow shirt),the launch bar switch is placeEXTEND.
Thenose wheedteering NWS)is automaticallydisengagewith thelaunchbarextended.The
yellow shirtmaysignalto reengag®&WS to getthelaunchbarseategroperlyinto thecatapult
track

CAUTION

Never operate the parking brake beyond the flBprevent
blowing tires if the catapult is fired with parking brake engaged.

Followingt h e t a xsignatstaxiferadrdslovdygo positionthelaunchbarovertheshuttle
(significantpowermaybe require§l. Whenthelaunchbardropsovertheshuttle theaircraftwill
bestoppedastheholdbackengages thestapultbuffer.

CAUTION

To prevent the possibility of breaking the holdback liakj speed
must be kepto acrawl.

The pilot will goply andholdthebrakesvhensignaled Whenthetaketensionsignalis givenby
thecaapultdirecta, thebrakes are releaseds tension is taken, the aircraft will squat. When engine
Runup Signal is given by the catapult director, power is advanced to MRT and the controls are wiped out
(INCLUDING RUDDER!). The launch bar switch is placed to RETRACT once engine RPM reaches

95 percent. The launch bar will be held down by shuttle terBiace your heels on the deck and

assume the correct body position for launch

WARNING
Selecting launch bar RIRACT before receiving the retract signal
from the aircraft director may raise the launch bar before it is
properly seated in the shuttle spreader assemdsultingin amis-
positionedaunchbar.

CAUTION

1. If launchbaris retractecbelowmax RPM, anACCEL light
mayillumina
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2. Failingto usethecatapultgrip couldresultin powersettings
lessthanMRT duringthe castroke.

The catapult director will pass control to the Catapult Officer or Topside Safetydratsr,
who will signal engine ruiup to MIL/MAX as appropriate Checktheengineinstrumerts (EGT,
rpm,fuel flow) andmonitorthecentralwarningsystem(CWS)indicatorsand advisoryights.
Observe the cockpit wipeout audrify thefull throw ofthe stick andrudderin all directions.

WARNING

Brakes may inadvertently lappliedduringa catapultaunch,
resultingin ablown tire,evenwith heelsplacedon the deck.

5. Launch

When ready for launclihe pilot will crisply give a righthanded salut® the Catapult

Officer/CSPO(at night aircraft external lights are turned on meaning the same as the daytime

hand salute) The catapult officer will make finzhecks, looking fore and aft, atften touch

the deck After a delay of approximately onecsnd the catapult will fire and the aircraft will

accelerate, reaching end speed in aboutseeonds If the launchis@bu b bl e | aunch, 0o
CSPO will return saluteThe Catapult Officer will affect the launetiterclearing fore and aft.

The edge ofhe flight deckshould pass under the nose at 120 KIAS mininomexcess end
airspeed, whichever is greatdRefer to the Catapult Launch Minimum Endspeed Chart in
NATOPS Chapter 8As theaircraft clears the end of the stroke, the pilot will rotat&C®d 2
degrees nose up attitude and establish a positive rate of cBedr and flaps will be raised in
accordance with NATOPS.

When clearing turns are cal |l ed Clarimgturns willdbg ar e
made to the right for larches off the bow catapults and to the left for launches off the waist
catapults During Carrier Qualification (CARQUAL) evolutions, clearing turns will not

normally be required

6. Departure Procedures
Departure procedures are predicated on cpseations.

a. Case l. Case | departures are flown during day VMC conditidX 3,0005 or
better) Once the aircraft clears the catapult and a positive rate of climb is
established, the pilot will execsete a cl e
recoverycourse (BRC)The Case | departure is flown a
paralleling BRC until 7 DME When directed, or at 7 DME, the aircraft shall climb
VMC on course (Figuré-1).
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Climb on course, VMC

7 OME

500"/ 300 KIAS

BRC

Figure 2-1 Case | Departure

b. Case Il. Case Il departuresre flown when visual conditions are present at the ship,

but a controlled climb is requirgtivVX less than B00-5, butgreaterthan 1D00-5).

Departure Control frequency will be used for the laun&fier the clearing turn,

proceed straight ahead at 5@@tfand 300 KIAS paralleling BRQAt 7 DME, turn to

intercept the 10 DME arc, maintaining visual conditions until established on the

departure radialRigure 22). The 5006foot altitude restriction is lifted after 7 DME

if the climb can be continued WMC. Maintain 300 KIAS until VMC on top.If you

are still | MC passing 18,000 feet, report

Departure
Racal

10 DME Arc

8RC

Figure 2-2 Case Il Departure
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c. Case lll. Case lll departureare flown at night and when weather conditions are
IMC (WX below 1000-5), and a controlled climb is required’he aircraft will launch
on Departure Control frequenayith a minimum launch interval of 30 seconds
between aircraft Following the launch, ahb straight ahead at 3®s, crossing
5NM at 1500AGL or above; at 7 NM, turn to intercept the 10 NM.a@ontinue
climbing and join the departure radidalhe following voice reportand exampleare
commonly used during Case Ill departures:

i.  Airborne- iDeparture 405, airborn®
ii. Passing 2,500 feetfiDeparture, 405, passing 25
iii.  Arcing (turning onto the 18lM arc)-i Depar tur e, 405, Arcing

iv. Establishd outbound (on assigned radiaff Depar t ur e, 405, Est a
out boundo

v. Popeye, with altitudeA Departure, 405, Popeye, Ange
vi. Ontop, with altitudei Departure, 405, On top, Angel
vii. Kilo (indicates the aircraft is missigrady)-i Depar t Ki ¢ 00405,

204. ARRIVAL AND RECOVER Y

Following the nission, aircraft will proceed back to Mother to arrive at their scheduled cyclic

land time After checking out on the mission frequency, contact the CSG air defense controller

(Red Crown) with your call sign, position and altitud®ed Crown will pass structions, and

then hand you off to Strike Control'his hand off should occur prior to entering the 50 NM

Carrier Control Area (CCA)The check in with Strike will be the same as for Red Crown except

you will also include the low fuel state in yourgtit If any aircraft in the flight have

mai ntenance discrepancies (fAalibisod), pass th
to the ready roomTime permitting; Strike will give the current weather, anticipated Case

recovery and any other geral information for the recovery.

If flying from the ship to shore, or vice versa, it is important to ensure that the aircraft is selup for
the particulars of that recovery. Go through the sioyshore checklist (HAILR) to ensure this
is done.

A H: Hook / Heats

A: Anti-Skid / Altimeter

A
A I: Instruments
A

L: Landing Weight / Lights
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A R: Radios / RADALT

It is easy to see how missing an item on this checklist could result in a real problem; blown tires
on the runway, landing overweigat the ship, or inadvertently takiagtrap on the beach.

Once inside the CCA, Strike will hand aircraft off to the Marshal control&reck in on
MarshalFrequencywith call sign, position, altitude and low statdarshalwill assign case

recovery halling instructions (including assigned altituéed passthe hi po6s weat her , ¢
setting,BRC and bingo informationBRC i s t he shi pds heading dur.i

For Case | recoveries, Marshaill clear aircraft to the overhead holding pattend anstruct you
to call ifsee meo at 10NM from the ship. Thi s

For Case Il and Ill recoveries, Marshal will give holding instructions and an expected approach
time (push time).

Example radio calls:

405-iRed Crown, 405, Motherodés 250 for 75, Ang
Red Crown-1 4 Os@eet/sweet cont act Strikebo

405-in Stri ke, 405, Mot hero6s 250 for 55, Angel s

Strike - i 4 OsWeet/sweeMot her i s VFR, Case | . Contact M

405-A Mar s hal , 405, 250 for 52, Angels 9, Ste

Marshal-i 4 05, Case | . BRC is 015, Expected Chart
Or

n405, Case 11 (or 111). BRC is 015. Ma

Angels 10. Expected approach time 22, Approachibuttd 7, al ti met er
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1. Casd

Case | recoveries are used to the maximum extent possible, provided the weather is better than
3,000/5.

a. Overhead (Port) Holding. After the initial check in with Marshal, proceed directly
toMot her and enter overhead hol.dMengn at vy
vi sual contact with Mot her ,.AmcoafretrningMar s
for Case | recoveries muisé established at their respective holding altitudes no later
than 10 NM Proceed to overhead holding, and enter the pattern tangentially
(Figure2-3).

ou
h a

10 NM
Establish Pattern Altitude

BRC

Pattern

Fy

10 NM
Establish Pattern Altitude

Figure 2-3 Case | PortHolding Pattern Entry

The overhead holding pattern is adefind patternwith Point 1 located directly

overhead the carriePoints 2, 3and 4 sequentially follow in 98egree increments
(Figure2-4). Thi s hol ding pattern i0s amfdt ead |r efierc
must remain withirb NM and no lower tha,000 fee¢ AGL. While holding the

flight will remain at max conservieel flow unless briefed otherwise.
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Pattern

Climb

Area
Pattern BRC
Floy

Pattern
Descent
Area

Figure 2-4 Case | Overhead Holding Pattern

Each squadron has an assigned holding altitude in the stack, beginnio@Qdeet
AGL. These assignedltitudes are separated vertically by a minimum,60Qfeet
and are assigned by the CVW SQOPnce established in holding, any altitude
changes within the pattern are accomplished as follows:

i.  Climbs: Performed between points 1 and 3.

ii. Descents:Performed between points 3 and 1.

The lowest aircraft in the stack must closely monitor the launch so as to arrive in the
groove at the expected ramp tim&henthe last aircraft is launching, or whgivena

i Si g n a localCflom Tolver, e flight will degparttheholdingpatternon a
headingof approximatel\210degreeselativeto BRC. As altitudes in the stack are
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vacated, aircraft at the next highest altitude will descetitetoext lower vacated
altitude.

b. Breaking the Deck The majority of Case | operations are conducted ugigtekip
conditions, meaning that radio communications are minimiaefss CQ, low
visibility, or safety of flight)y | n t hi s si tuation, the Boss v
call on the radiptherebre, it is incumbent on aircraft holding overhead to determine
when to depart holding, fly to the initial and bredkhe goal is to arrive in the groove
just as the flight deck is made ready for recovery operations (ready déuk)is
called breakinghte deck and is a skill that must be mastered in order to maximize the
efficiency of recovery operations.

To effectively break the deck, aircraft in overhead holding will stagger their intervals
to ensure equal spacing from all flights at the same altitlideere are two total

flights, then they should be 1-8@grees apa Three flights should be 12@egrees

apart Four flights will be 96degrees apartThis ensures aircraft are crossing point 1
(Mother) at regular intervalsEach flight will observe the departure operations and
determine whether or not to depart holding for the break at point 3.

c. Break. When departing holding, tieght will descendbutside of point 3 t800 feet
andproceed to the initidNM asternof the ship The flight will continueinboundand
fly just outboardhe starboard side of the ship at 8, paralleling BRCBreak
altitude is 800 feet, and all breaks will be levEhe break interval is determined by the
last aircraft in the landing patterA 15-20 second break interval will correspond to a 40
60 second landing interval.

No breaks will be performed more than 4 NM ahead of the shypu are unable to
break before MM, you will have to depart and reenter the pattdim accomplish this,
maintain800 feet until SNM, then climbto 1,200 feet and execute a Kafand arc back to
the initial Tower must be notified of your intentions.

d. Spin Procedures If the pattern is fullmore than six aircraft in the patternuhen the
flight arrivesatthd ant ai |l , the floboghihobo wekrfohawvea toi
flight will simultaneously climb to 200 feet and perform a leffitand turn remaining
within 3 DME. After 270 degrees of turaft of abeam)the flight will descend to
800 feet and procedenbound for the breakAircraft reentering the break from the
spin pattern have priority in the breadpwind intevalisde t er mi ned by Af i r
b o wwhethe that is brek traffic, waveoff, touckandgo, or bolter. However,
caution must bexercised when reentering the initial so as to avoid conflict with other
aircraft inbound for the break

e. Carrier Landing Pattern . The carrier landing pattern is nearly identical to the landing
pattern at the fieldThe biggest difference is that th80 and Abeam positions are co
located at the carrielAdditionally, the downwind heading at the ship is the reciprocal of
the BRC vice the landing heading (which will be approximately 10 degrees less than
BRC due to the angled deck).

FLIGHT PROCEDURES 2-15



CHAPTER TWO FLIGHT PROCEDURES

When established arownwind, individual aircraft will descend to pattern altitude of 600
feet perform landing checkand closely monitatheabeam distanceThe carrier landing
pattern is illustrated ifrigure2-5.

TURN DOWNWIND
Interval’s Hook Down,7 o’clock

BREAK
On Interval or No Earlier Than 1 nm

k Wingman: 15 sec Interval

TOUCH AND GO/BOLTER
Climb, Turn to Parallel BRC

DOWNWIND
600 ft On-Speed

Airspeed Check gN:Jr:AALstem
Landing Checks 800 ft
Trimmed Up 300 KIAS

ABEAM
CALL

> BALL CALL

ABEAM
600 ft
Establish
VSI: 200-300 fpm
27-30° AOB

y A——
45

325-375ft
90

450 ft
27-30° AOB
VSI: 500 fpm

90°

Figure 2-5 Carrier Landing Pattern

f.  Touch and Go/Bolter. The procedures for touch and go landings and bolters are
identical Continue to fly the ball all the way to touchdawdpon touchdown,
simultaneously advance power to MRT, retract speed brakes, and rotate to optimum
AOA. Maintain wings levelnd verify a positive rate of climb and maintain optimum
AOA. Once a positive rate of climb is established and your aircraft is abeam the bow,
use a shallow right turn to parallel the BRTake interval on any aircraft that
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reaches the bow prior to yoeither entering the break or launching off the caimb
to pattern altitude (60G#) and turn downwnd with proper interval.

CAUTION

To avoid interfering with aircraft off the cat or in the break, do not
cross the shipds bow.

g. Waveoff. Waveoffsare MANDATORY. All waveoffs are made up the angled deck
unless otherwise directed by the LSO or the tower. e . AwaveofAll st ar bt
aircraft must comply with waveoffignals whether they are verbal or solely with the
waveoff lights on théens Waveoffs may result from a fouled deck, winds out of
limits, or aircraft not being set up for a safe landing.

To perform a waveoff, simultaneously advance power to MRT, retract speed brakes,
maintain landing attitude (not to exceed optimum AOA)elavings, and climb up

the angled deckVerify a positive rate of climb and maintain optimum AO@nce

you have established a positive rate of climb and you are abeam thedeoav,
shallowrightturt o par al | el. Climh & 609 ba apddus doBmmhid

with proper interval.

h. Delta Procedures If a signal Delta igjiven by the tower while the pattern,
maintain pattern altitude and fly the same landing pattélythe patterron-speedn
the landing configuration with speed brakesaeted (Delta Easy)Delta clean
equals 200 KIAS and altitude as assigné¢hen cleared from the Delta pattern, the
first aircraft to reach the 180 position resumes the normal approach.

I Carrier Arrestment . Execute tle approach exactly astouch andjo, flying the ball
all the way to touchdownWhen the aircraft touches down, advance the power to
MRT and retracthespeed brakesDo not anticipate an arrested landirgaintain
MRT until theaircraft comes to a complete stop and the yellow stadtéa at the 1
to 2 o06cl ock posi t.iToeryellew sigirhvalllthen sigralfor p ower b
brake release and a ptiéick followed by a stop signal and hook up signahe pult
back allows for the wire to clear the hodkthe pilot applies thérakes during the
evolution, the aircraft will tilt back, potentially damaging the tail sectidollow the
yell ow shirtds instructions/ commands.

- Communications For Case | recoveries, Marshal will provide the case recovery,
current BRC and expectédCh ar | i ed0 t i me . Cladetiméisnthet i al ¢ h
time at which launch operations are complete and recovery operations begin
additionally, Marshal will request notification when the carrier is in sight, normally
around 10 NM Sample communicains are as follows:
I. 405-A Mar s4@5ad5Qfor2, Angel s 9, State 2.40

ii. Marshal - 4 QGase I BRC s 015 Report seemed
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iii. 405-A 405, Wil coo

At 10 NM or when visual with the ship:

iv.  405- A405, See you dt0o

v. Marshal - i 4 0Sitch Towed

Once switched to Tower frequency, just monitor the frequembg majority of Case

| operati on «iphip.oe Tchoinsd uncetaends it hat r adi o ca
neither requied nor desiredHowever, in lowvisibility situations, the following calls

will be made:
i Descending out of overheadlding to the initialAi 4 05, commenci ngo
il Initial BNM astern):i 4 05, initial o

iii . Entering thespin pattern (when applicableft 4 05, s pi nni ngo

iv. 90 degees from initial when spinningi 4 05, spin 900

V. Departing the landing pattern toeater port holdingi 4 0 5 Departing
NM, upwindo

Vi. Breaking:i 4 05, b r ewhere XigtheaDIME X 0

vii.  Ball call, when rolling into the groove, and the pilot sees the ia#t: 0 5 ,
Gos hawk Bvaerel2.2 is the fielostate

viii. Clara when the ball is not visibléi 4 05, CIl ar ao
During Zip Lip operations, the ball call will not be madeéhe LSO will acknowledge an implied
ball call with a momentary flash of the cut liglits a me as a fAroger aball 0 ca
the aircraft rolls into the groovdf the ball is not visible, &iclarad call will be made At any
time duringZip Lip operatiors, radio calls will be made for any safety of flight situations.

NOTE

Nevertransmit on the radio when another aircraft is on the ball
unless required for safety of flight.
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2. Casdl

Case Il recoveries will be used when weatt@rditions are such that a flight may encounter
IMC during the descent to the VFR patteifhe minimum weather requirements aj@0Dfeet
ceiling and 5 NM visibility During Case Il recoveries, formation flights are limited to two
aircraft Formationdarger than two aircraft will have to be separated into smaller flights.

During Case lICase Il procedures are used outside 10 & Case | procedures are used
inside 10 NM, or .aThisapproachengl berflowin ongl thé ship B $ighto u
at which point, the flight will contact tower and proceed inbound as if Cd$éhk flight does

not see the ship by 5 NM, the aircraft will be vectored into the bolter/waveoff pattern and
instructions will be given for a Case lll recovery.

a. Marshal Holding. If Marshal directs a Case Il recovetige flight will proceed to
Case Il marshal pattern holding fixldeally, the holding fix will be on the 180
radial relative to BRC Weatherand airspace considerations may atiow for this
Generally, the holding radial will be within 30 degrees of the 180 radiatraft will
hold on the assigned radial at a distance equal to 1 NM for &@f9feet of altitude
plus 15 In other words,He distance of the holding fix is determineddalging 15 to
the assigned holding altitude in angei®r example, if instructed to hold on the 220
radial at angels 8, the fix would be determined as follows:

i.  Distance = Angels + 15 =8 +15 = 23
Thereforehold on the 220 radial at 23 DME at 8,0@@t Figure2-6 illustrates the

Case lI/lll Marshal pattetnThe lowest altitude for assignment is 6,000 feet for
turboprop and jet aircraft.
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Alt (Angels) + 15 = Holding Fix Distance

8000 ft
23 NM

7000 ft
22 NM

6000 ft
21 NM

Figure 2-6 Case Il/lll Marshal Holding

The holding pattern ia sixminute lefthand patternUnless othewise briefed, the

pattern will be flown at max conserve fuel flow or NATOPS holding airspé&eaab-

minute turnsandoneminute legs are normally uséat the pattern Aircraft must be
established at assigned hol dithgclka.ld i Aiurdeers
in the stack will be separated by)QOfeet vertically.

Strict management of the holding pattesmequired to arrivat the fix at the

assgned approach time (push timejor example, arriving in holding at time 16 with
a push time o27, one éminute pattern and onerinute pattern could be useBut
regardless of how the pattern is managed, aircraft must arrive at the holding fix on
airspeed (250 kts) and ready to commence the approacheatgbeted Approach
Time (EAT) plus or minus 10 seconds. If unable to do this, notify Marshal so that
timing adjustments to the landing interval can be made.

b. Emergency Marshal Fixes In the event of an emergency, fixed wing aircraft are
issued an emergency marshal radial-tiBQreerelative to the expected final bearing
at a distance of 1 mile for every0DOfeet of altitude plus 15 miles (angels +13s
with the normal Marshal pattern, the lestaltitude for assignment isG®0feet for
turboprop and jet aircraftThe tolding sequence is jets, then turbopropke
emergency holding pattern is a rigldnd, Bminute racetrack patterns.
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c. Approach. Aircraft push times will normally be separated by one minutpon
commencing the approh, aircraft will establish a,d00 feet per minute rate of
descent at 250 KAS. At 5,000feet (platform)the rateof descent will be reduced to
2,000feet per minute This will be maintained until reaching the lexdf altitude of
1,200 feet Aircraft will proceed inbound at,200f eet and report a fs:
the ship is in sightMarshal will switch the flight to Tower frequency for a normal
Case | recoverylf the ship is not in sight by 10 NM, a descent to 800 feet is
authorized If the ship is still not in sight at 5 NMotify Marshal for further
instructions and vectors into the bolter/waveoff pattern for an instrument approach
The Case Il approach profile is showrFigure 27.

Hold at assigned altitude, left turns.
Initial approach fix DME is angels plus 15.

250 KIAS
4,000-
6,000 ft/min

Platform
5,000 ft

Note: Below platform, rate of descent should
not exceed altitude.

250 KIAS
2,000 ft/min

800 ft 1,200 ft/10 NM

Figure 2-7 Case Il Approach Profile

d. Communications. For Case Il recoveries, Maiawill provide the following
information upon check in:

i.  Current weather and altimeter

ii. Case recovery

iii.  Marshal instructions

iv. Expected final approach button (frequency) if required
v. Expected approach time (EAT)

vi. Expected BRC

vii. Additional information such as divert field, fuel data and bingo information.

Notify Marshal when established in holdinilarshal may periodically update the

weather and BRCNotify Marshal when the approach is commencéthen the ship
isinsightai rcrew will call fAsee youo.Tand Mar s|
reduce radio traffic, items gfeneral or collective interestay be transmitted as a

A9 90 br oMadkalaragprodclycontrol.
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Sample communications are as follows:

I 405-A Ma&srh al , 405, 250 for 42, Angel s 14,
ii. Marshal-in 405, Mot her 6s weather is 1,500 ov
altimeter 29.87. Case Il recovery. Marshal on the 160, 22, angels 7. BRC is

015, Expected approach time 22.0

iii. 405-n 4 05, ea2b.87i Marshal on the 160, 22, angels 7. Expected
approach time 22.0

When established in holding:
iv. 405-in405, established angels 7. State 2.
While holding:
v. Marshal-n 99, altimeter 29.88. BRC 0200
When beginning the penetration:
vii 405-i405 commencing, 29.88, State 2.20
When visual with the ship:
vi. 405-i405, see you at 120
vii. Marshal-i 405, switch Tower o
ix. 405-1n 405, switching Towero
Approaching the initial with nobody on the ball:
X. 405-ATower, 405 initialo
Xi. Tower-fi405, rogero
Normal Case | calls will be made in the landing pattern.
3. Caselll
The Case lll recovery is used for all night operations, as well as during the day when the weather
is below Case Il minimum@ess than JD00-3). Case lll recovees are limited to single aircraft
only. Section approaches will be approved only when an aircraft emergency situation exists

Formationpenetrations/approaches by dissimilar aircraft shall not be attempted except in
extreme circumstances when no saijgtions are availabl®r recovery.
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a. Holding. The Case Il marsh&loldingpattern is identical to Case IDuring Case
[l recoveries, aircraft will commence from the Marshal stack and fly thelCV
Approach.

b. Approach. The C\+1 Approach is illustrated iRigure 28.

Aircraft push times will normally be separated by one minutpon commencing the
approach, aircraft will establish 2000feet per minute rate of descent at 250 KIAS
If the Marshal radial is not theciprocal of the final bearing, a correction to final
bearing will be required at 20 DME as follows:

i. A gradual correction shall be made when the final bearing is within 10° of the
reciprocal of the marshal radial.

ii. A 30°correction at 20 DME will besedwhen the final bearing is greater than
10° from the reciprocal of the marshal radikilnot established on the final
bearingby 12 miles, fly the 12nile arc until intercepting final bearing.

At 5,000feet (platform), the rate of descent will beuwedd to 2000feet per minute
This will be maintained until reaching the lexsdf altitude of 1200 feet At some
point during the penetration or level off, Marshal will switbk aircrewto the final
approach contrdrequency and they will check mith altitude Landing checks will
be initiated at 10 DME, and aircraft will reduce speed to cross 6 DME at 150 kts.
Landing gear should be down no later than 8 DMiE6 DME, aircraft will slow to
final approach speedACLS lock-on will occur sometiméetween 8 DME and 4
DME. At lock-on, compare the needles with bullseye (ACLS to ICLS) to ensure a

goodlock Approach will ask the crew to fAsay n
relative position of both the glideslope needle and the azimuthengedls uc h as i f |
fly righto or Afly up, on. o I f this conc
scope, the controller wil.l direct, Afly t
controller will break lock and attempt a new lodk thiscaseh e wi I | say dafl -
bull seyeo (1 CLS) wuntil he acquires a new
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Figure 2-8 CV 1 Approach
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