CHAPTER 8

SHIP/AIRCRAFT CHAR ACTERISTICS

This ship isuilt to fight. You'd better know hw.

—Admiral Arleigh Burke

Theair fleet of an eneny will never get within striking distane of our
coast as long as our aircraft carriers are able to carry the
prepondeance of air power to the sea.

TheU.S. Navy hasthousandof vessetard aircrat in
itsinventory. Theyrangefrom smal harba patrd boasto
huge supe carriesand from helicoptesto giart transport

planes You won't be expecteal to know the characteristics

of ead one but you shoutl beableto recognizthetype of
ship or aircrat you see You shout also be ableto identify
its missian and armamenhand havean idea abou its size.
Inthischapte, you'll leam abou the major classeand the
maja types of ships and aircrat the Navy operats and
whé their characteristis and missiors are You will also
leam sone of the more comma terms usal to identify
structuré features and the terminolog usel to express
direction and locations aboard ship.

Before you leam abou the types and classs of ships,
you neal somre backgroun information abou ships in
general Totake advantag of scientfic advancesthefleet

—Rear Admiralw. A. Moffett

* |dentify terms used aboard ship.

* Recall the names used for superstructures and

componerg of shigs hulls to include decks and
doors and hatches.

* |dentify structural terms.

In civilian life you used terms such aspstairs,
downstairs, windows, floors, ceilings, walland
hallways In the Navy, you must learn to use Navy
languageTo use civilian terminology aboad ships marks
you as a landlubber—a scornfu term used to describe
those who kow nothing of the sea.

GENERAL TERMS

Lengthwise direction on a ship isore and aft;

is making changes. Cruise missiles, close-in defensecrosswisds athwartshipsThefront of theshipisthebow;
systems, and multirole radar units are replacing therearmosisthestern To moveforward toward the bow

conventiona electronc and weaporssystemsThe Navy’s
newsubmarineard aircrat carriesare nuclea-powered.
Therefore steamiry endurane is limited only by the
replenishment of necessary supplies and food.

Many ships havebeen modernize to perfom awide
variety of missiors and to accompli§ old missiors more
efficiently. During overhau) older ships are ouffitted with
newrada, fire control and communicatiossystemsThe

is to go forward; to move toward the stein is to go aft.
Anything tha is more toward the bow than anothe object
is forward of it, and anything that is more toward the stern
is abaft(behind) the other object.

A ship is divided in half lengthwise by a centerline
When you face forward along the centerline everything to
your right isto starboad; everything to your left isto port.
Fixturesand equipmenmntake the name of the side on which

hulls are strengthened and power plants reworked tothey are located suc as the starboad gangwayard the
extend the lives of these ships. However, it's not Port archor.

economicaly sourdto convert all shipsto nuclea power.

SHIP TERMS

Learning Objectives When you finish this chapte, you
will be able to—

8-1

When you go toward the centerling you go inboard.
Anobjed nearethecenterlireisinboad of anothe object
and that objed is outboad of the first. The sectia around
the midpoint area is called amidships(also called the
wais). The extremewidth of aship, usually inthe midship
area, is itdheam



You never go downstaiis in aship you aways go
below To go up isto go topside Howewer, if you climb
the mast stacks rigging, or any othe area alove the
highes solid structure you go aloft. The bridge is
topsice ard usually forward It contairs contrd and
visud communicatio stationsHuman beingslivein a
ship or on board a ship. Inanimage objects stores and
equipmen are aboad a ship. Similarly, you board a
ship or go on board. Storesammunition and so on are
taken aboad andstruck below

An objed hangirg againd the side bow, or sten is
over the side bow, or stern An objed in the water but
not touchirg the ship is outboad of or off the ship (off
the starboad side off the port bow, and so on). An
objed in front of a ship is aheadof it. An objed to the
rea is astern never in back Cooking is dore in the
galley, not in the kitchen.

The fore-and-aff inclination of a ship is the ships

STRUCTURAL TERMS

In this section you will leam sone of the terms
related to ship constructionThes terms won't tell you
“how to” build aship, howewer, by learnirg the terms,
you will understad the majar structurd characteristics
of the hull, decks, and superstructure of a ship.

Hull

Figure 8-1 showsthe hull structue of a cruise. You
shout refer to this figure as you real this section The
hullisthe supportirg body of aship Think of thehull as
an envelope Inside the hull arestrengthenig membes
that prevent the envelope from collapsing The hull also
contains partitions that form machinery, berthing,
messing, and other spaces.

Thekeelis the backbone of the ship. The keel of most
steel ships does not extend below the ship’s bottom;
hence, itis known asfiat keel Its usual shape is that of
an I-beam. All other parts used in constructing the hull

trim—down by the heal or down by the stern Totrima
submarim is to adjug wate in the variable ballast
tanks or trim tanks A ship is sad to list if it has a
permanehor semipermanerinclination to one side or

the othe. This is a less than optimum condition.
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Figure 8-1.—Hull structure of a cruise.
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The athwartshigs structue consiss of transvese
framesanddecks Thedecksrunoutboad fromthe keel
totheturn of the bilge (wherethebottomturnsupward).
Here they are attache to the transrerse frames which
thenextend upvard to the main deck.

Frames running parallé with the ked are called
longitudinals From the turn of the bilge up the sides
theyarealso calledstringers. The network of floorsand
longitudinals resembles a honeycomb (known
cellular construction, which greatly strengthen the

purpo is to redue rolling of the ship. (A shiprolls
from side to side it pitcheswhen it goes up and down
fore ard aft; it yawswhen the bow swings to port and
starboard because whwve action.)

The uppe edges of the sides where the sheer
strekes join the main deck are called the gunwales
(rhymes with funnels) The foremog patt of the ship,
whetre the gunwalesjoin the stem isknown astheeyes

as of the ship. The port ard starboad quartes are located

bottom of the ship. When plating covers the

horeycomh doubk bottons are formed The space
betwea theinne and oute bottons(known astankg is

usal for liquid stowage Planlks laid upon the tark tops
arecalledceilings Theforward end of the keel whichis

extendel upward, iscalled thestem The after erd of the
ked has asimilar extensio called the sternpost The
patt of the stam albove wate is the prow; the forward

edge of the stem is tloaitwater

Theinterior of a ship isdivided into compartments

by verticd walls, calledbulkheadsBulkhead run both
transrersel ard longitudinally. Most bulkhead are
merely partitions but space at appropriag¢ intervals,

they are transverse watertight bulkheads. These

bulkhead exterd from the ked to the main ded and
from side to side to provide extra stiffening and to

partition the hull into independenwatertigh sections.
Large shipshave aseries of longitudind side bulkheads

and tanks tha provide protection againg torpedoes.

Usually, the oute tanks are filled with oil or water, and
the inner tanks (calledvoidg are empty. Theinnermost
bulkhea is called the holding bulkhead If a torpedo
wereto hit the ship, the oute tanks althoud ruptured,
would absob enoudnenegy fromthe explosiantha the
holding bulkheal would reman intact, thus preventing
flooding of vital spaces.

The plates that form the ship’s hull are called
strakes Strakes are fastened to the framework in Decks

longitudind rows. The ked forms the cente streke.
Strakes are lettered beginning with the A strke on
eithe sideof the ked and extendirg up tothemain deck.
Sone of the strekes also havenames The A stréke is
called thestarboad strake; the streke along the turn of
the bilgeisthebilgestrake; the uppermosstrekeisthe
sheer strake A protecting keel running along th
bottomnea theturn of thebilgeiscalleda bilge leel Its

e

where the guwales cuve inward to the sternpost.

The water level along the hull of a ship afloat is the
waterline The vertical distance from the bottom of the
keelto the waterline is th&hip’'sdraft. Freeboards the
distance from the waterline to the main deck. Figures
8-2 and 8-3 show various parts of the hull and deck.
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Figure 8-2.—The hull.

SUPERSTRUCTURE DECKS

UPPER DECK
POOP DECK
FORECASTLE DECK

MAIN DECK

7=
7
FORWARD WELL DECK AFTER WELL DECK

BMRf0803

Figure 8-3.—The weather deck.

Thefloorsof ashiparecalleddecks Theydividethe
shipintolayersand provide additionad hull strenghand
protectian for internd spacesThe undersuface of each
ded forms the overhead(never the ceiling) of the
compartmenbelow. Compartmentare the roons of a
ship. Somecompartmergarereferredto asrooms such
as the wardroom, stateroom, and engine room.

Studert Notes:
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repar equipmen in addition to the facilities for the
contrd of flooding, sprinkling, and pumpirg if the ship
is damaged.

Generaly speakingyou do not use the word room For

instanceyou never refer tothespa@whereyouslegas
thebedroan or wheryou ea asthediningroom These
spacs are called the berthing compartmenbr space

and themessdek. Thefollowing are definitionsthat relaie to decksin

_ _ ~ modern ships (the location of each deck is aigery:
A steel deckis made of steel plating (strakes) running

fore and aft. The outboard strake in the deck plating is
composed of stringer plates that are welded or riveted to
the side plates of the ship adding additional strength to
the ship’s sides. Decks are supported by athwartshipsFlats. Flats are plating or gratings installed only to
deck beams and by fore-and-aft deck girders. Further  provide working or walking sufacesabovebilges.

deck support is provided throughout the ship by vertical
steel pillars callegstanchions Stanchions are mounted

Companionwaygladders). Companionways, or
ladderslead from one ded lewvel to anothe. They
may or may not beavered by hatches.

Forecastle(pronouncd folk’ sel) deck. The forecastle
ded is the ded above the main ded at the bow.

one above the other or one above a strength bulkhead.
(The short posts used as lifeline supports also are called
stanchiong Look at figure 8-2. Decks are usually
slightly bowed from the gunwale to the centerline to
provide for water drainage and to strengthen the deck.

The arch so formed is callechmber

A ded or patt of a dek exposel to the weathe is
called aweathe deck (fig. 8-3). Bulwarksare asott of
solid fence along the gunwale of the main (weather)
deck. The bulwarks are fitted witfreeing ports
(scuppery to permt wate to run off during heavy
weathe.

A dek tha extends from side to side and stem to
sten is a compleé deck. On an aircrat carrie, the
uppermoscomplee ded istheflight deck from which

aircraft take off and land. In all ships but aircraft

carriersthe uppermoscomplee ded isthemain deck.
Onanaircrat carrie, thehanga deck isthe main deck.
Thehargar dek istheded onwhichaircrat arestowed
and serviced when not on the flight deck.

The first complee dedk below the main ded isthe
secom deck; the next, thethird deck; the next, thefourth
deck; ard so on. Half decks or ‘tween decks take the
numbe of the dek above and have the fraction 1/2
added to them.

A strengh deckisjust what thenaneimplies Itisa
complee ded (usualy the main deck designé to
carty not only ded loadson it but also to withstard the
hull stressesA damag contrd ded (on mog shipsthe
secom or third decK isthe lowed ded having access
throudh themain trans/erse bulkheadsfrom forward to
aft. This dedk usualy contairs damag contrd main

Ships tha dont haveraiseal forecastls are called
flush-dekers. Inthem the patt of theded fromthe

stem to just abaft the anchor windlass is the

forecastle.

Gallery deck. The gallery ded is the first half ded< or
partial deck badw the flight deck.

Half deck. The half ded is any partid dedk between
complete decks.

Levels A level is ageneraterm usel to designag deck
heighs above the main deck The first level above
the main ded isthe 01 (pronouncd oh-ong lewel,
thesecomlthe02|level, and soon. Differert decksat
a particula lewel, however, carly differert names.
For example both a pogp dedk and a boa deck
(usually) are on the O%vel.

Platforms Platfornms are partid decks below the lowest
complet deck They are usually broken to admit
machiney ard are called platform decks or just
platforms They are number@ downward, as first
platform, second platform, and so on.

Poop deck. The poop de is apartid ded abovethe
main de locatel all the way aft. A flush-deker
does not have apo deck so the sten area of the
main ded on aflush-deder is called the main deck
aft, or thefantail.

Quartedeck. The quarterdek isnat an actud deck but
an area designatd by the CO for the condud¢ of
official functions It is the statia of the officer of
theded inport, anditslocationdepengonhowthe
shipismoored or which side of the shipistied up to
the pie.

Studert Notes:
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Supestructue deck. Thesuperstructieded is apartial
ded abovethe main, uppe, or forecastk ded that
might not exterd tothe sidesof theship; orif it does,
it does not hwe side plating carried up to it.

Upper deckThe upper deck is a partial deck extending
from side to side above the main deck amidships. Itis
part of the superstructure, whichis the part of a ship’s
structure above the deck. The superstructure does not
include masts, yards, stacks, and related parts. The
side plating extends upward to the upper deck.

Well deck. Thewell ded istheforward pait of the main
dek betwea uppe dedk and forecastk and aft
between the upper deck and the poop deck.

Doors and Hatches

Accesthroudh bulkheadisprovided by doarsand
through declshby hatches Watertight(WT) doars, asthe
term implies form a watertigh sed when properly
closed All doors leadirg to weathe decks are of the
watertiglt variety, asarethosein structurd (watertight)
bulkheads(See fig. 8-4) The doors are held closal by

BMRf08126

Figure 8-5.—Watertight door with ind ividually operated
dogs.

Nonwatertight (NWT) doors are used in NWT

fittings calleddogs which bea up tight on wedgesA ~ bulkhead and are of variows types Sore slide, some
rubbe gaket arourd the edee of the doar presses fold, and othess are similar to the regular house door
againg a knife-edge arourd the doorfrane forming a  (but mace of metal) Some NWT doors havedogs but
watertight seal when all dogs are properly seated fewer than those usec®VT doors.

(dogged down). Sorre doors haveindividually operated
dogs as shown in figure 8-5. Othe doors are quick
acting types for which ahandwhekor lever operatsall

the dogs at once as shown in figure 8-6. Sore WT
doors have openings called passimg scuttles,through
which ammunition is passed. These scuttles (small
tubelikeopening3areflashprod aswell as watertight.

DOOR FRAME

DOOR PLATING

BMRf0804

Figure 8-4.—Dogs and gaet for watertight door.

BMRf0806

Figure 8-6.—Quick-acting watertight doa.

Studert Notes:
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Hatchesare horizontd openingfor accesthrough
decksA hatdissa withitstop surfaceeithe flushwith
the ded or on acoaming(frame) raisad abovethe deck.
Hatches donit operae with quick-actirg devices They
mug besecur@withindividually operatel dogsor drop
bolts.

Figure 8-7 shows atypicd hatd with an escape
scuttle which is around openirg with a quick-acting
closure Anescapscutte may also befoundinthedeck
(or overhead of a compartmentha otherwig hasonly
one means of access.

Manholesof the hingad type are miniature hatches
provided in declks for occasionhacces to wate, fuel
tanks and voids. Bolted manhole are sectiors of steel
plate tha are gaketed and bolted over dedk access
openingsManholesarealso found in bulkhead kut are
not as common as deck manholes.

A cargo hatdrand hold areshownin figure8-8. The
hatdhis alarge openirg inthe ded tha permitsloading
ard unloadirg of equipmehand materialsltiscovered

ESCAPE

SHUTTLE
DOG (DROP BOLT)

COVER PLATE

COAMING

BMR{f0807

Figure 8-7.—Bolted hatch with escape sculttle.

by hatd boards or amechanicattydraulic hatd cover.

A cago hatdhisprotectel from theweathe by acanvas
tarpauln (tarp for short) The tap is pulled over the
hatd boards and down the sides of the coamirg around
the hatd and then battene down. To batten down isto

secue the tamp by wedgirg batters (slats of wood or
steel) that hold itgainst the side of the coaming.

Superstructure

The solid patt of a ship above the main ded is
called the supestructue (fig. 8-9). The masts stacks,
and related gea abovethe superstructwgare referred to
as the ship's top hamper(fig. 8-10). Mast are of three

general designs—pole, tripod, and cage. On a

single-mastd ship, the mag is called simply the mast
A two-masté ship has a foremastand mainmast A
three-masted ship has faremast, mainmastand
mizzenmasin tha orde from forward. Stacks (never
chimreys or funnelg are the large pipes tha carty off
smde and gases from the boilers The wider lower
section of a stack is arptake.

BMRf0808
Figure 8-8.—Cago hatch and hold.

BMRf0809

Figure 8-9.—Superstructue.
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Figure 8-10.—Top hampe.

Mast are usal to suppot radio and rada antennas,
signd halyard (lines useal for hoisting signd flags
signd lights, and booms) Stays ard shroudstogether
with othea wires used for similar purpose on stacks,
masts ard so on, are known as the shigs standing
rigging. Lines or wires usel for hoisting lowering or
controlling booms boats and so on, are known as
running rigging.

Look atfigure 8-10. The top of amastis called the
truck. A small sheave (a pulley, pronounceldiv) at
the truck is used to run halyard lines for hoisting. The
top of the foremast is th@retruck and the top of the
main- mast is thenain truck Commissioned ships of
the U.S. Navy fly a commission pennant secured to a

pigstick and hoisted to the truck. Ships that have radar

antennas at the top of their masts fly the commission

pennantfrom a sheave fixed in the highest convenient®

location.

Most foremass have alight spa, called ayard, and
mountel horizontally athwartshigs on their uppe part.
The port ard starboad halves of a yard are the port and
starboardyardarms The yardarns carry a numbe of
shewes for signd halyards Also, yardarns usually
carly asd (two) of blinker lights, usel (by mears of a
telegragh key) for signaling The gaff is alight spar

nationdensiquisflown at thepea& while ashipisunder
way. When aship is anchore or moored the national
ensiq fliesfrom theflagstdf at the stern and the union
jack flies from thgackstdf at the low.

The bridge, from which the ship is controlled
while under way, is located in the superstructure. The
bridge contains the primary equipment used by the
bridge watch personnel to controt@nn) the
movement of the shiphelm (steering control)jee
helm(speed control), anchdar repeatersShips also
have a secondary conning station from which control
can be maintained if the bridge is put out of
commission. Some larger classes of ships have, in
addition to the navigation bridge (conn)flag bridge
for the use of the squadron commander or admiral and
taff.

The signd bridge (where Signalme operaé the
signd lights, flags and pennantsis normally located
atgp the bridge On aircrat carriersthe signd bridgeis
abaf and usually one ded abovethe navigation bridge.
Outboardopenendsof abridgearecalledbridgewings
Locatal nea the bridgeisthechart housewherecharts
(map3 are stowed and worked on by the Quartermaste
Also nearly (on sornre shipg isthecomba information

suspended at an angle abaft the upper part of thecenter(CIC) manne by operatiolsandcombasystems

mainmast The uppe erd of the gff is the peak The

department personnel.
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Main control is the station where the engineer describe them. Some of the spaces that may be found

officer controk the engineerig functiors of a ship. iy the superstructures, in addition to the bridges,
MS'UICO”trd PITS normally located below the main deck 01 de administration and personnel offices, officers
inboller or mhin€ly spaces. staterooms (berthing spaces), CPO quarters, a

Ead type of ship uses its superstructe spaces  helicopter hangar, and radar and other electronic
differently, hence only generalitis can be mack to equipment rooms.

REVIEW 1 QUESTIONS

QL1 Label the folowing shigs parts.

a Bow d. Centerline
b. Bean e. Port
c. Sten f. Starboard
]
=
|
I
L ) __p___( ) )
I
|
I J
[
BMRf08i01
Studert Notes:
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Q2. Lablethe following areas of a ship.

a. Bulkhead d. Longitudinals

b. Gunwak e. Stanchion

74
- BMRf08i02
Q3. Label the folbwing areas of a ship.
a Forecastg d. Well decks
b. Poop dek e. Superstructure decks
c. Main dek f.  Upper deck

N

BMRf08i03

Studert Notes:
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Q4. Label the folowing doors/hatches.

>
=

Brreeer

2

S m—y Slow—

BMRf0860

Studert Notes
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COMPARTMENT DESIG NATION/DECK
NUMBERING SYSTEM

Learning Objectives: When you finish this chapte,
you will be able to—

* Recall compartment designations.

¢ Recall deck lettering and numbering systems.

Every spaein aship (exceg minor spacessud as

pea coat lockers, linen lockers, and cleaning gear

lockersg is assignd an identifying letter and number
symbol Thissymbd ismarked on alabd plate secured

to the doar, hatch or bulkheal of the compartment.

Compartmergon the port side end in an even number
ard those on the starboad side erd in an odd number
(fig. 8-11) A zermw preceds the dedk numbe for all
lewels above the main deck Figure 8-12 shows the
system of numbering decks.

T

2-10-2-A

2-20-4-G

2-20-2-L

I

1
1-10:-os-z

I

I

|

I

I

I

I
v-qrle

2-10-1-A

OL'HE\

0ed4d
02y
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Figure 8-11.—Compartment designations.

Shipgs compartmendesignatios consis of a deck
number, a frame number, the relationship of the
compartmento the centerlingand aletter showing the
useof thespaceWhere acompartmenextendsthrough
two or moredecksthenumbe of thelower dedk isused.
The frame numbe indicates the foremos bulkheal of
the compartmentlf the forward bounday is between
frames the frame numbe farthes forward within the
compartment is used.

Compartmerd located on the centerlire carty the
numbe 0. Compartmert to starboad are given odd
numbers and compartmers to port are given ewen
numbers Where two or more compartmert have the
sane dedk and frame numbe, they haveconsecuvely
highe odd or even numbersas applicable numbering
from the centerlire outboard For example the first
compartmento starboad is 1, the secoml is 3, ard so
on. Topott of thecenterlinetheyarenumbere 2, 4, and
so on. When the centerlire passe through more than
one compartmehwith the same frame numbe, the
compartment having the forward bulkhead through
which the centerline passes carries the number 0.
Compartmerg above the main ded are numbere 01,

02, 03, as applicable, akn infigure 8-12.

The lag patt of the compartmenhnumbe is the
letter that identifiesthe primary use of thecompartment.
Ondry and liquid cargo ships adoubk letter isused for
cargo holds to differentiate them from spaces
containirg the same commodiy for use by the ship (for
example fuel oil). Compartmehusage in the present
system is stwn in table 8-1.

MAIN DECK

SECOND DECK

} __ THIRD DECK

PLATFORM

PLATFORM

HOLD

MAIN DECK V4

SECOND DECK I

THIRD DEC [ —_1—-=—

BOILER AND PLATFORI y__ 1 4_
MACHINERY SPACES PLATFORM | — 2
HOLD I A =6 -

RUDDER

\ DOUBLE BOTTOM
BMRf0812

Figure 8-12.—Deck numbering system.
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Table 8-1.—Compartment Lettersfor Ships

ads;

ms;

Letter Type of Compartmert Examples
A Stowage space Store and issue rooms; refrigerated compartments
AA Cargo hold Cargo holds and cargo refrigerated compartments
C Control centers for ship | CIC; plotting rooms; communications centers; pilothouse;
and fire-control operations electronic equipment operating spaces; IC rooms
(normally manned)
E Engineering control Main machinery spaces; evaporator rooms; steering gear
centers (normally manned)rooms; pump rooms; auxiliary machinery spaces; emergerjcy
generator rooms
F Oil stowage compartmentsFuel- , diesel- , and lubricating-oil compartments
(for ship use)
FF Oil stowage compartmentsCompartments carrying various types of oil as cargo
(cargo)
G Gasoline stowage Gasoline tanks, cofferdams, trunks, and pump rooms
compartments (ship use)
GG Gasoline stowage Spaces for carrying gasoline as cargo
compartments (cargo)
J JP-5 fuel (ship uge Jet fuel stowage spaces
JJ JP-5 fuel (cargp Spaces for carrying JP-5 fuel as cargo
K Chemicals and dangerous Chemicalssemisa¢ materials, and dangerous materials
materials (other than oil | carried as cargo or for ship’s use
and gasoline)
L Living spacs Berthing and messing spaces; staterooms; washrooms; hg
brig; sick bay; and passageways
M Ammunition space Magazines; handling rooms; turrets; gun mounts; shell rog
ready service rooms
Q Miscellaneous spaces not Laundry; galley; pantries; wiring trunks; unmanned
covered by other letters | engineering; electrical and electronic spaces; shops; officgs
Vertical access trurk Escape trunks
Voids Cofferdam spaces (other than gasoline); void wing
compartments
wW Water stowage spase Drainage tanks; freshwater tanks; resdeedwate tanks
Studen Notes:
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The following is an example of compartment REVIEW 2 QUESTIONS
designation for a ship:

1. Identify the following compartmenhdesignation
Number 2-175-7-A Q fy g comp 9

number:

Second deck.....covvvviiiiii e, 2 01-56-2-Q

Frame Number.........coovvvviiiiiiin, 175 Q2 Label the folbwing areas on the ship.

Fourth compartment to starboard

from the centerline...................... 7
04 d. Platform
Compartment usage (stage).............. A
P ge (stage) b. Main dek e. Machinery space
_ c. Third deck
Acces closures are numbere in the sane manner
as compartments, except that the letter designating
usage is omitted.
/

\
\

- ,

BMRf08108
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SHIP IDENTIFIC ATION

Learning Objectives When you finish this chapte, indicates this type of ship is a multipurpose aircraft
you will be able to— carrier. The ship’sidentifying or hull number is a general
indication of the number of ships of the same type that
* Identify majartypesof shipstoincludetheirsize,  have been built. (There are gaps in the sequence of
armament, armmpspeed, class, and egory. numbers of most types because of the cancellation of
) ) ) ] shipbuilding orders, particularly at the end of World War
* Identify types of warshifs to include aircraft |,y A ship's hull number never changes unless its
carriers suface combatantssubmarinesand  designation also changes and not always then.
other types of combatants.

¢ |dentify auxiliary types of ships to include NOTE

replenishment-at-sea ships, material support  ogficial designatios for varioustypes of ships
ships, and fleet support ships. are contained in appendix llI, titted Ship’s

: Classfication.
* Identify thepurpogand useof combatancraft. assfication

¢ |dentify the purpose and use of support craft. TERMS USED IN SHIP IDENTIFIC ATION

Name and designation identify each Navy ship. In The terms you will leam in this chapte will help
the name USKitty Hawk(CV-63), for example, USS  youidentify ships Some of thetermsyou will lean are
means United States ship; CV is the designation—it shigs size, armament, speed, class, anejoakes.
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Ship sizeThe size of a ship usually is given in terms of REVIEW 3 QUESTIONS
its displacementin long tons. Displacement means
the weight of the volume of water that the ship
displaces when afloat; in other words, the weight
of a ship by itself. The Navy uses standard
displacement, which is the weight of a ship when
ready for sea. All weights given in this chapterare Q2. What is meant by a sHgparmor?
standard displacements, except where otherwise
noted. Cargo ships usually are measured in light
displacement (no cargo aboard) because of the
wide difference in the weights of cargo carried. Q3. Whatemisusedtoindicaethespeel of aship?

Q1 How is the size of a ship usuallyvgn?

Ship armamentArmament describes the offensive
weapons a ship carries—guns, rockets, guided
missiles, and planes. SHIPS CATEGORIES

Ships of the U.S. Navy are divided into four

Ship armor Armor means protective armor—special _
cakegories:

steel installed along the sides of the ship, on a
deck, and on some gun mounts and turrets. e Combatant ships
Ship speedThe speed of a ship is stated in knots. A * Auxiliary ships
knot is 1 nautical mile per hour (mph) or about e Combatant craft
1 1/8 statute miles per hour. When a ship goes
20 nautical miles an hour, its speed is said to be
20 knots (but never 20 knots per hour). A land (or
statute) mile is 5,280 feet. A nautical mile is about
6,080 feet, orroughly 2,000 yards. A ship traveling Dependiig on size and type, combatatships may
at 20 knots is, therefore, traveling at the rate of havemissiors othe than simply “slugging it out’ with

* Support craft.

Combatant Ships

about 23 mph. an enemy ship. Combatant ships are of two
types—warships and other combatants.
Shp class.Ships are sai to be of a particula class Do WARSHIPS.—Most warships are uilt primarily

not confuse this characteristi with type, which is to attak an eneny with gurfire, missiles or other
shown by a ships designationThe Forrestal for ~ weaponsThere are exceptions however, that you will
example wasthe first of severd aircrat carriess of see as we go along The following types of ships are
the sanme generaadvanceal type and corfiguration included in thevarship caggory:

to be completedThe next three carrieis completed
after the Forrestal are of the Forrestal class;
however, later CVs or CVNs (nuclear-powered
carrierg of othe typesaredifferert classe(sud as o
the Kitty Hawk class Nimitz class, and so forth).

e Aircraft carriers

Battleships
Cruisers

¢ Destioyers
Shp categories Shipsof theU.S. Navy aredivided into * Frigates
four categories that include combatant ships,
auxiliary ships, combatant craft, and support craft.

Studert Notes:
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Aircraft Carriers .—There are three types of ard embak abou 75 aircraft The larger Nimitz class
aircraft carriers— displaces about 96,000 tons and embarks about
1. Multipurpose aircraft carriers (CVs) 85 aircraft Ther is al a big differen@ in ships
company and air wing complement (personnel
assigned). The Forrestal class has about 5,400
personnkassignedwhile the Nimitz class has about
5,700. Most carriers have the following

The job of the CV or CVN is to caryy, launch,  equipment/capabilities:

retrieve, and handle combat aircraft quickly and
effectively. Theaircrat carrier can approat the enemy

2. Multipurpose aircraft carriers (nuclear
propulsion) (CVNSs)

3. Training carriers

¢ Angled flight decks

at high speedlaund planes for the attack and recover * Steam catapults
them The attak carrig is an excellert long-range » Ability to launch and recover planes
offensve weapm ard isthe cente of the moden naval simultaneously

task force or tak group Figure 8-13 shows the USS

Nimitz, and figure 8-14 shows aircrat flying ower the

USS Enterprise. * Deck-ed@g elevators to move aircrat rapidly
between the hayars and flight decks

¢ Large hawgar deck for plane stvage

Thedisplacemetard aircrat capaciy of the older _ _
CVsislessthan the newer nuclea-powered CVNs. The * Extensve repair shops and storerooms
older Forresta class CVs displae abou 79,0 tons * Fast-fueling equipment

Figure 8-13.—USNimitz (CVN 68).
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Phobograph courtesy of T Brian Douglas
Figure 8-14.—Various aircraft from Carrier Wing Three fly over the USSEnterprise(CVN 65).

The emphass is on speel (all carriets can do over namesHowewer, since ther is littl e likelihoad of our
30knots) enduranceand seakeepirg ability (ability to building any more battleships stae names are being
stay at sea for long periods under all conditions), givento cruiseslikethe USSSouh Carolina(CGN 37)
plane-carrying capagitand maintenance capabyilit ard to submarine (SSBNS like the USSOhio (SSBN

Battleships.—The battleships have been 726) and USS$/ichigan(SSBN 727).
decommissionedHowewer, they could be reacivated.
Battleshis participatel in few surface engagemergin
World War 11, but with their large numbe of antiaircraft
gunstheyprovedto be excellert suppot shipsincarrier _ _ i
task forces Anothe' majar role wes that of providing serve as protective screens against surface and air
gurfire suppot of amphibiows landings in both the attacks and also pvide gunfire support for land
Pacific and Europea theatersOnly their large-caliber ~ Operations The two bast types of cruises are the
guns could knock out heavily reinforced gun guided-missicruise (CG) and guided-missi cruiser
emplacementsThey also provided gurfire suppot in (nuclea propulsior) (CGN). Cruises displa@ about
the Korean conflict. 10,0®tons TheCGsincludecruiseswithmissiles but

Several battleships (BBs) were modernized to SOMe of the® also have gurs tha are 5"/54 caliber.
include additiona armamen such as Tomatawk and ~ CGNs are the sane as the CGs excet that their main
Harpoon missile systems or the Phalanx close-in engine are nuclea-powered Figures 8-15 and 8-16
weapors systan (CIWS). Battleshifs were given state show two cruisers.

Studert Notes:

Cruisers.—Cruisers are medium-sized,
general-utiliy ships They have alarge cruising range
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hobgraph courtesy of PHJason D Malcom
Figure 8-15.—USSPhilippine Sea(CG 58) comes alongside USBnterprise during an undemway replenishment

Photograph courtesy of PH3 Christoph®obley

Figure 8-16.—USSPort Royal (CG-73).
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TheTicondeoga(CG 47) classcruisesare kuilt on Destioyers make up the Navy’s largeg groyp of
the Spruance(DD 963) hull. Modern U.S. Navy similar typesof ships Only afeware mentione so you
guided-missi cruises perform primarily abattleforce will have some idea of theegeral types and classes.
role. Thes ships (fig. 8-16) are multimissian surface _
combatargcapabé of supportimy carrie battle groups, Spruance class desroyers. The Spruane (fig.
amphibious forces, operating independently, and as8-17) classdestoyersdispla@ 7,800 tonsfully loaded.
flagships of surface action groups Becaus of their ~ Ead of the® ships has two 5"/54-calibe guns one
extensive combat capability, these ships have beenSeaspaow missile launche, one ASROC launche,
designated as battle force capable. and two Mk 32 triple-torpea tubes Theyalso havefull
helicopter facilities to accommodate the SH-2H or

guided-missile destoyers (DDGs) are multipurpose SH'—GOB helicopter, and the larger Sea King SH-3
ships that are useful in almost any kind of naval helicopte. The Spruane class destoyers are the first

operation. They are fast ships with a variety of large U.S. warshifs to use gas-turbire propulsion This
armamentshut littl e or no arma. For protectionthey ~ Propulsion systen was selectel becaus of its smaller
deper on their spee and mobility. Their displacement ~ spa@ requirementsrapid replacemencapabiliy, and
varies from 2,425 tons to 7,800 tons. cold stat capabiliy. (The engines can go from “cold
iron” to full power in 12 minutes.)

Destroyers—Destroyers (DDs) and

The principd missian of destoyers is to operate
offensively and defensively against submarines and  Kidd class guided-missike destoyers. The Kidd
surface ships and to take defengve action againg air  classguided-missiédestoyersaredesigne arourd the
attacks. They also provide gunfire support for Spruance hull and engineering plant. Armament
amphibiows assauls and perfom patrol searchand includes two Mk 26 Tarta’ASROC launchers; two
rescue missions. Quad Harpo canisterstwo Mk 45, 5"/54-calibe gun

The destoyers armameh consiss of 5-inch guns mounts and two Vulcan/Phalarn CIWSs Ther are
and a variety of antisubmarine weapons, such asfacilities for two SH-2 LAMPS or one LAMPS lIl.
torpedoesASROCs, and stfiace-to-air missiles. Displacement of these ships is 8,500 tons and

Traditionall, destoyers have been namel after propulsion isgas turbine.

Secretaries of the Navy and officers and enlisted Arleig h Burke classdestoyers. The DDGs of the
personnel of the &y and Marine Corps. Arleigh Burkeclass(fig. 8-18 and fig. 8-19) arethemost

Photograph courtesy of PHIames Slaughenhaupt
Figure 8-17.—Spruane class destoyer, USSMoosebrugger (DD 980).
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Figure 8-18.—Guided-missile desbyer USSThe Sullivans(DDG 68).

Figure 8-19.—US3Hopper(DDG 70).
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powerful and sunivable class of destoyers ewer put to
sea. Tley possess the fallving capabilities:

AEGIS weapors systen with the AN/SPY-1D
multi-function rada, capabé of detectiry and
tracking over one hundred targets sim-
ultaneously, while conducting multiple
engagements

The vertical launching system, capable of
storing and rapidlyiring 90 missiles

The SQQ-® antisubmarie warfare systen with
its SQR-D towed array sona ard the SQS-53C
digital hull-mounted sonar

The Harpoa antishp cruise missile system

The Tomalawk antishp arnd land attadk cruise
missile system, capable of hitting targets
hundreds of mileaway

Improved versiors of the 5-inch gun and the
Phalanx close-in weapons system.

The Arleigh Burke class represents a return to
all-steé constructim and incorporates electromagnetic
pulse hardeningenhancd firefighting featuresand a
collective protection system to provide protection
againg nuclea, chemicaj or biologicd contamination.
This vital equipmen is distributed throudh the ship,
giving the ship improved blast and fragmentation
protectionwhichletsthemto sunive ahit and continue
to fight.

Frigates.—The classfication “fri gate¢’ designates
ships usa for open-ocea escot and patrol Frigates
resembe destoyersin appearancgeut they are slower,
have only a single screw, and carly less armament.
Frigatesareslowly beingreplace by DDGs TheOliver
Hazad Perry class is the only class of guided-missile
frigates still commissioned. The USBigraham
(FFG 61) (fig. 8-20) carries the fallving armament:

A single 76-mm, .62-caliber

Dual-purpose gun

A 20-mmVulcan/Phalanx rapiire gun

A single launcher for Harpoon missiles

* Two SH-680 LAMPS Il helicopters

e Two Mk 46 triple-torpedo tubes

Submarines—The Navy depbys two classe of
submarines attack submarines (SSNs) and ballistic
missile submarine (SSBNs) The missia of nuclear
attack submarines (SSNs) is to locate and destroy
eneny ships and submarinesThey also ad as scouts,
deliver supplies and personnkto locatiors in enemy
territory, and perform rescue missions.

Fled ballistic missile submarine (SSBN9 deliver
ballistic missile attacls againd assignd targets from
eithe a submeged or sufaced condition Most of the
SSBNb are being converted to carty Tridernt missiles
which have greater range and multipi@arheads.

A newclassof submarinethe Ohioclass(fig. 8-21),
has bean dewelopal for the Trident missile The Ohio
class is the larges undersa craftt developal by the
Navy. It displaces 16,6 to 18,7@Mtons Thesizeof the
Trident submarire is dictated by the larger size missile
requiral for ranges of 4,000 to 6,000 miles ard by the
larger reacto plant requiral to drive the ship The
submarie has 24 tubes for the Tridert missile and 4
torpedo tubes located in theva

A nuclea-poweread attak submarinelike that of
the Sturgem classdisplace3,800to 4,70 tons cando
more than 20 knots and has four torped tubes The
newer Seawolf clas fast-attak submarie displaces
abou 9,137 tons hasfour torped tubes and can attain
speeds of over 35 knots (fig. 8-22). The Seawolf
performs a variety of crucial assignments, from
undernedttheArcticicepaktoall regionsanywherein
the world. Its missions include surveillance,
intelligence collection, special warfare, covert
cruise-missi strike, mine warfare and anti-submarine
ard anti-sufaee ship warfare The Seawolf's stealth
characteristics nie it theworld's quietest submarine.

Early submarinewerenamael after marirelife. The
first SSBNshowewer, weregiven namesof persoswell
known in American history, like USS5eorge
Washington USS Patrick Henry, and USS Lafayette
The new fast-attack submarines (SSNs) are named

after American cities, like the US8&os An.geles
uss Albuqueque and USS Memphis The Tridents

(SSBN3 are being namal after American stateslike
the USSOhioand USSMichigan
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Figure 8-20.—USSngraham (FFG 61).
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Photbgraph courtesy of PH3 EriKenny

Figure 8-21.—USMaryland (SSBN 773).
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Figure 8-22.—USSSeanolf (SN 21).

OTHER COMBATANTS .—Other ships
classfied as combatarg are amphibiows warfare ships
and minewarfare ships.

Amphibious warfare ships.—An amphibious
assaul operatia is the fastes mears of landing large

numbers of personnel, equipment, and supplies on

enemy-hed territory. Thelessoslearnal during World
War II, Koreg and Vietnan haveresultel in the U.S.
Navy having the larges¢ and mog capabé amphibious
forceinthe world. With theintroductian of newclasses
of shipsard newtypes of landing craft and helicopters,
the U.S. Navy can condud an amphibiows operation
almost aywhere in thewvorld.

Amphibious assault ships Tarawa-class
amphibios assaul ships (LHAS) are able to embark,
depby, and land a marire battalion landing tean by
helicopte, landing craft, amphibios wehiclg or by a
combinatia of thee methodsThe Tarawa-clas ships
have 9Sea Stallionand 12Sea Knighhelicopters plus
6 Harrier attack planes. It also carries 2 RAM
launchers, two 5"/54 caliber Mk-45 lightweight gyns
two Phalanx20mm CTWS mounts and six 25mm
Mk 38 machireguns The USSBelleau Wood (LHA 3)
(fig 8-23) and the USSPeleliu (LHA 45) (fig. 8-24) are
examples of amphibious assault ships.

The Wasp-clas LHDs are designé to embark,
transport and land 2,0 troops and their equipment
using transpot helicoptesin conjunctio with abeach
assault. The Wasp-class ships are the largest
amphibious ships in the world (fig. 8-25). Their
vertical envelopment is more effective than older
methods of amphibious landings. One feature of this
class of ships is the ability to commit the landing
force in an assault without being limited to favor-
able beaches. These ships allow establishment of
beachheads in enemy territory more quickly than
older methods. When not in used for amphibious
assaults, LHDs have the capability to assist in
antisubmarine warfare.

Amphibious transport dock. Amphibious
transport docks (LPDs) are versatile ships. They
perform the mission of amphibious transports,
amphibiows cargo ships and older LSDs The Navy’s
newest class of ships are scheduled to replace the
Navy’'s amphibios fleet The LPD (fig. 8-26) is a
highly reliable warfare-capald ship, as well as the
mog sunivable amphibiows ship ever put to sea The
LPD incorporatsthe lateg quality of lif e standard for
theembaked Marinesand Sailors—tleyaccommodate
women as part of theew and embdeed troops.
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Phobgraph courtesy oPHC Justin A Kahkosdo
Figure 8-23.—US3RBelleau Wood (LHA-3) refuels USSVincennes(CG 49) during an under wayreplenishment.

Phobgraph courtesy oPHC Larry Nixon
Figure 8-24.—Landing craft, utility (LCU-1663) back loads equipment and personnel to US®leliu (LH A 45).

8-23



Figure 8-25.—USBonhomme Re¢hard (LH D 6).

Phobograph courtesy of PHEelix Garza
Figure 8-26.—USPuluth (LPD 6).

Dock landing ships. Dock landing ships (LSDs)
(fig. 8-27) were designé to transpot ard laund a
variety of amphibiows craft and vehicleswith embaked
crews and troops All landing craft operae from awell
ded tha is ower 300 feet long and 50 feet wide. The
types of amphibiow craft vary from the newer LCAC

(landing craft air cushion) (fig. 8-28) to the

Phobgraph courtesy of PHZodd R Crome.
Figure 8-27.—USSComstak (LSD 45).

conventional LCU (landing craft utility) or LCM
(landing cratt mechanized)The numbe of amphibious
craft embaked wil l vary, dependig on the type of craft
and class of ship.

The newer class of LSD is capabé of transporting
and operatirg four LCACswhilethe older classe may

embak only three A newer variart of the LSD will be
designé to handk only two LCACs hut will have a
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Pngraph courtesy oSGT Don L Mayes
Figure 8-28.—Landing craft air cushion (LCAC).

larger cargo capaciy. Thes shipsalso have ahelicopter
platform over thewell ded that allowsthemto conduct
limited helicopter operations.

Tank landing ships Tark landing ships (LSTs)
(fig. 8-29 were dewelopead during World Wer II. The
Navy required a ship capabé of transportirgy troops,
tanks ammunition ard all sorts of suppliesThe LSTs
of todays fleet are fitted with bow doorsand abow ramp
tha give acces to the tark deck Anothe ramp and
turntabkinthetark ded enabé vehiclesto turn around
ard read the main dedk unde their own power. They
also have a stern gate that permits off-loading
amphibiows vehicles directly into the wate. In addition
to transportilg and landing equipmen in amphibious
assaultsthes shipscan transpotand laund apontoon
caugway sectio in suppot of amphibiows operations.
With boorrs ard winches mountel on the main deck
forward, this class of ship is capabé of numerous
missions. They carry one 20mmhalanx and two
25mm Mk3 machine guns.

Amphibious command ships Amphibious
commaum ships (LCCy) (fig. 8-30) provide amphibious
commauml and contrd for maja amphibiowsoperations.

Figure 8-29.—US3 A Moure County (LST 1194).

Phobograph courtesy of PH2ohn Sdolowski
Figure 8-30.—USMount Whitney (LCC-20).

With the latest command and control facilities
available thes shipshavebeconefleet flagships They
arecapabéof supportirg anaval amphibiowstask force,

a landing force, and an air force simultanegusl

Mine Warfare Ships.—Mine countermeasures
ships (MCM) are ships designé to clea mines from
vital watemways In the early 1980s the U.S. Navy
began developmen of a new mine countermeasures
(MCM) force which included two new classs of ships
and minesweepig helicopters The Iran-lraq war and
Operation Desert Shield/Desert Storm showed the
importane of a state-of-the-armine countermeasures
forcewhentheAverger (MCM 1) andGuardian(MCM
5) ships conducteMCM operations.

of Avenger class ships are designed as mine
hunter-killers capable of finding, classifying, and
destoying mooral and bottom mines Thes ships use
sonar and video systems, cable cutters, and a
mine-detonating device that can be released and
detonatd by remot control They are also capabé of
conventional sweeping measures. The ships are of
fiberglassheathedwvooden hull constructionTheyare
the first large mine countermeasussships kuilt in the
United States in nearly 27 years. ($ige8-31.)
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Ospey (MHC 51) class ships are also designd as
mine hunter-killers. The MHC 51 has a 15-day
enduraneand dependon asuppot ship or shore-based
facilities for resuppy. Ships unde this class are named
after birds.

REVIEW 4 QUESTIONS

Q1 List the four caggories of ships.

a.

Q2

List the six classes afarships.

a.

Q3. What are battleships names after?

Q4. Name thewo basic classes of cruisers.

Q5. For protection, the deslyer depends on their

and

Q6.

What class of ship wasdeveloped for the purpose
of open ocean escort and patrol?

Name thewo classes of submarines.

Q7.

a.

Q8.

Wha class of ship isused to land large numbers
of personnelequipmentand supplieson enemy
held territory?

Auxiliary Ships

Todays fleetishighly mobileand canrespomltoan
area of conflict quickly. However, its ships cannot
reman on station indefinitely. Theremud be amears of
resuppy and repar. The auxiliary ships of todays fleet
arethelifelin eto the combatanforce Thes ships keep
the fleet operatiryg by furnishing vital supplies and
repar facilities They can deliver sud items as fuel,
food, ammunition, and repair parts.

Thetypesof shipsintheauxiliary force range from
fad combd suppot ships (AOES9 toresce and savage
ships (ARSs) Thetype of servie an auxiliary provides
determins its classfication The initial letter in each
designatio is the letter A. The secorl and subsequent
letter indicatesthe servie it performs An AEindicates
anammunition (explogves suppy ship, whileanAOis
an oiler. Thes types of ships do not dwaysreceave the
level of publicity acarrie or cruise might recave, but
they fight and work just as hard in times of emegercy.

a.
Certan classs of auxiliaries have the capabiliy to
functionin manyroles An AOE iscapabé of supplying

b. naot only fuel and ammunitian but can supply dry stores
and refrigerated stores.
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REPLENISHMENT-AT-SEA SHIPS.— dewelopal to a fineart of seamanshipvhichistaken as
Replenishmerst seais the term applied to thetransfer ~ a matter of course togla
of fuel, munitions supplies and personnkfrom one Replenishmeirat seaisaccomplishd with both the
vessé to anothe while ships are unde way. During replenishmenship and the ship(9 being replenished
World War II, replenishmenat sea (fig. 8-32 was steaming side by side on parallel courses at a

i

e | i
BMREZ

Figure 8-32.—Replenishment at sea enables the fleetrtmain at sea and mie successe strikes withoutreturning to basefor
fuel, ammunition, and supplies.
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predeterming speedin mog casesthereplenishment  incorporate a mechanickhandlirng systen for more
ship maintairs its coure and spee while the other rapid loading and off-loading of ammunition. The
ship(s) maneuver(s) into position alongside. A mechanichhandlirg systen includes suc equipment
separatia of abou 100 feet is maintainel between  as dual-cantilevered elevators in the holds; forklift

ships with the replenishiy ship frequenty serving
ships both to port ard starboard Messengelines are

trucks and low-lift, power-operate transportes on the
main ded for handlirg palletized ammunition fromthe

passed to the receiving ships, which send backelevators to the transfe stations Universa portable

telephom and distan@ measurig lines ard then haul
over cargo-handlirg gea or fuel hoses by mears of the
messengers.

Ships designé for tha purpog do mog of the
replenishmentbut majar combatah ships are capable
of refueling smalle ships Even the smalle$ ships can,
ard do, transfe light freight, mail, and personnk by
means bhighlines.

In addition to the standard replenishment

capabilitiesall recenty constructegdaswell asmany of
the older auxiliary, ships havehelicopte platforms for
the transfe of munitions personnelcargo, and stores

by vertical replenishment. Vertical replenishment

permit areceving ship to reman on statian in combat

formation, eliminating the necessity of temporarily

immobilizing itself by going alongsia anothe ship for
replenishment.

Ammunition Ships.—Ammunition ships (AES)
(fig. 8-33 operatewith replenishmengrougsto deliver
ammunitionand missilestothefleet at seaTheir design

metd dunna@ provides maximum stowage with ready
acces to all types of ammunition A tensia highline
systemis huilt into the desig along with new,improved
electrohydraulic cargo winches for replenishmenat
sea Thes improvemens provide for much more rapid
ard reliable transfes and consevation of ded space.
Thes shipsare capabé of handlirg all typesof missiles
(fig. 8-34).

Oilers and Tankers.—Oilers (AOs), carrying
Navy fuel oil, jet fuel, and othea petroleum products,
operaé with replenishmengrougs and deliver their
cagotoshipsat seaOilers aswell asammunitian ships
(fig. 8-35), can servie ships on both sides simulta-
neousy.

The AO (Jumbq is aconversian of the AO that
includestheinstallatian