CHAPTER 3

MISSILE LAUNCHING SYSTEMS

The last chapter dealt with the parts of thp'sh PREPARATION OF LAUNCHER FOR FIRING
missile system that were used in handling and
storing the weapons. You already know a goodPractice sessions in preparing a launcherntiogf
deal about launching systems from study aatk necessary to develop coordination, speed, and
experience. What additional information or skillskill in carrying out the steps in order. Rotate th
must you gain to qualify as a GMM 1 and C? Looken to different positions so each man can be come
at the quals that apply to the missile launchamoficient in the different operations. This is %o
system. training, described in chapter 1. Shifting the nen
Notice that most of the knowledge factors adédferent positions undoubtedly will slow down the
placed at the GMM 3 level. In the practical factoream for the time being, but it is much more valaab
note that the GMM 3 must be able to makeining than training each man to become an expert
operational tests. To advance to GMM 2, you hat only one position. Each man should be able to
to be able to man any station in the launchiteke over any other position in an emergency.
system on your ship, use special test equipmentThe types of missile launchers and their major
interpret the test results, and record and rep@t tcomponents were described Gunner's Mate M
results. You learned to inspect and disassemlfMissiles) 3&2 NAVTRA 10199 and additional
clean, lubricate, and reassemble many of finéormation is given in this course. The care and
launching system components, and the missiepair of launching systems are discussed in ehapt
handling and dud-jettisoning equipment. 10, on maintenance. It is assumed that all checls a
Now you must be able to train individuals artdsts required after repair or maintenance have bee
teams in the operation of the launching systemspmrformed and the launching system is ready for
your ship. If there is more than one type of systdimng a missile. Tests and checkoffs to be perfedm
on your ship, you have to train on ALL of themn the process of preparing for a firing or firing
You must learn to perform ALL tests of thexercise are given some attention in this chapiéer b
equipment and to locate trouble in any padre described more specifically in chapter 10.
Overhaul, repair, and adjustment of all mechanicAlignment of missile batteries is covered in chapte
electrical, electronic, and hydraulic equipment th
the missile launching systems are part of the job o Although different missile systems differ ineth
the GMM 11 and C. As you are aware, thaketails of preparation of the launcher for firirge
includes a large array of complicated equipment, general steps in the operation of the system ane ve
Not only must you be able to do all thesemilar. For the missile system these steps are:
different kinds of work, but you must be able to
teach others, to plan programs for getting the workl. Search radar detection
done, and to conduct classes to carry out the2. Fire control radar tracking
programs. Planning of work and supervision of 3. Missile launching
men doing the work will be important parts of your 4. Guidance and target intercept
job.
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GUNNER'S MATEM 1 & C

Your special concern is with the third stept bomnen take their stations. Power is turned on to
you need to have some knowledge of how thetivate the system. The Launching System
whole system operates, so the work will W@aptain activates the EP-lI power panel and takes
coordinated. This knowledge will also help you inis station at the EP-2 (Launcher Captain's) panel.
operating control stations. Figure 3-1 shows tBecisions as to the type of weapon to use and, if
main components at different stations of a Terri@nd/or, when to fire are made by the Antiaircraft
weapons system on a DLG, and the flow ®Warfare Commander on the basis of information
information and instructions among th&om CIC and WCS, and the decisions are relayed
components. to the various control stations of the weapons

When a target is detected by the ship's seasghtem. The operators of the control panels push
radars (or sonar), radar information concerning tthe buttons to set in operation the mechanisms to
target's range, azimuth, and height is suppliedctrry out the decisions.
the ship's Combat Information Center (CIC). The
data is evaluated in CIC and the target (or tayge¥’DS/WDS
assigned to the Weapons Control Station (WCS).

Further target evaluation is made by WCS andAanewer and more advanced Terrier guided missile
director radar is assigned to track the targethdf weapon system installed on the DLG's consists of
target is considered to be an enemy, GendXaval Tactical Data System/Weapon

Quarters is sounded and all
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Figure 3-1.—Terrier weapon system on a DLG; flow of information and directions.
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CHAPTER 3 - MISSILE LAUNCHING SYSTEMS

Direction System (NTDS/WDS). The NTDS/WD&lectrical power is supplied from the ship's
is a high speed digital data processing, displal aiectrical system, but the voltage has to be stkppe
communication system that provides for a modewn for many applications. The power panel
effective fleetwide defense against all types obntains circuit breakers, contactors, and overload
enemy targets encountered at sea. Targdays for the launcher power drives, missile
information can be received from and transmitt&hrmup, train and elevation motors, blower
to remotely located units of the fleet. NTDS/WDB®otors, and loaders and/or feeders.
is the primary source of target assignment andin automatic operation, the power panels uguall
target tracking is accomplished using there activated from the launcher captain's station.
NTDS/WDS displays. If a particular target is to k&ep Qperation, which is used for strike down for
engaged, the WDS is assigned. The NTDS/WBf®wage, strikeup for checkout, unloading the
comprises data processing equipment, data dispyncher, or loading the launcher, some of the
equipment, and data transmission apdwer panels are activated from other control
communication equipment which are locatedations.
within the CIC area.
Launcher Captain's Panel
MANNING THE CONTROL PANELS
Figure 3-2 shows one type of launcher control

As a GMM 2 you had to be able to take over thanel. The launcher control panel will vary with
operation of any of the launcher control panels;ttte mark and mod of the launching system, the
advance to GMM 1 and C you should be able tygoe of shipboard installation, and other facters,
supervise the panel operators and teach othersitthe not possible to tell you just which buttorts t
panel operation techniques. The number and typesh. After you have turned on the power, set the
of panels vary with the system and the names ntey-2 panel (EP-3 on the Mk 11 launching system)
differ, but all systems have at least three typas STANDBY and watch and listen for signals that

(table 3-1): will indicate what to do next. An ALERT signal
from the weapons control station will cause a
1. Power panels flashing signal on all the launcher system panels
2. System control or launcher captain's panel and also will give an audible signal. When all the
3. Test panels panel operators have set their panels on READY,

the signal goes to the launcher captain's panel; he

Older systems have many small control pant#ien sets his panel on READY, and this signals
for control of components of the system. In newfCS that all parts of his launcher system are
mods, the tendency is to enclose several panelseady.
two or three large panels (table 3-1). This regquite Four types of orders are transmitted from the
fewer operators but the operators must. be alerimeapons control station to the launching system,
many things. The small individual panels are usadd these go through the launcher captain's panel:
mostly for unloading and maintenance.

The dud-jettisoning panel is associated with th 1. Missile order-determines the type of rouhd(s
launching system controls. It is discussed in ttebe loaded

next chapter. 2. Load select order-distinguishes between
simultaneous operation of "A" and "B" sides or
Power Panels separate operation of either side

3. Loading order-distinguishes between hold,
All launching systems have one or more powangle, or continuous loading of the type missile
panels by which the system is connected to shipidered .
power. Some, such as the Mk 12 launching system4. Unloading order-distinguishes between
have separate power panels for the launcher amaload launcher" or "unload assembly area"
feeder components. All the
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CHAPTER 3 - MISSILE LAUNCHING SYSTEMS
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Figure 3-2.—Launcher control panel, EP-2, for Terrier weapon system Mk 10.
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GUNNER'S MATEM 1 & C

Pushing the correct buttons on the panels sausd_.ook again at figure 3-2 and note the
the launching system to load automatically the tygesignations of the push buttons and lights. Some
of round ordered. A few manual operations apanels have a great many more buttons and lights
required, and these differ with the type of rounthan the model shown. The operator of the launcher
For example, the Terrier BT -3A(N) requiresaptain's panel has to be alert to everything ihat
actuation of the warhead manual disabling saféfking place in the launching system. He needs to
switch. All Terrier rounds require installation oknow the system so he can picture in his mind's eye
aerodynamic surfaces (wings and fins), followevdhat is taking place on the launcher as each signal
by operation of the safety foot (or hand) switch ights up or when he pushes a button in response to
each assembler at his station. orders from the weapons control station. In

automatic operation, the launcher slews to position
MISSILE ORDER.-The type of round(s) to bg yesponse to train and elevation orders from the

loaded will be ordered by the WCS when the,mnyter in missile plot. In local operation, train
system is activated. Although verbal ordgrs may Bey elevation orders have to be set in at the
given in some systems, the order is usuaflyncher captain's panel after receiving the
indicated by signal lights on the EP-2 Panel (EFsgmpytation from WCS. The firing key is on the
in Mk 11 systems). The operator of the EP-2 par\Wleapons Assignment Console (WAC) in the
pushes the button that will cause the selected th?apons control station. The WAC operator does
round to be indexed to the loading position. if they ¢jose the firing key until the launcher captain

order comes to HOLD, the round is held at tgna|s that all safety firing interlocks are clost
hoist position until the next order is received. a salvo is ordered. the second missile will be

LOAD SELECTOR ORDER.-At the weapong’_‘ur_‘ChEd very soon after the first, following a
control station the load select switch is set thegi Similar program of orders.
SINGLE or CONTINUOUS, the correspondingast panels
light signal on the EP-2 panel lights up, and the
loading operation is started. One test panel is used for both port and statho

. _ components of some systems, while other systems

LOADING ORDER--If the loading order ishaye separate test panels for port and starboard.
CONTINUOUS, the system will continue to selegtyg test panels are used only during launcher test
the same type of round, and hoist it to the loadflerations and are unmanned during automatic
rail each .tllme the empty loader paw! rgturng to tf?)%ding operations. The test panel contains
load position. On SINGLE, one missile will bgyyiiches, synchros, and connections required to
hoisted and loaded on the launcher. On HOLD, & form complete tests on the train and elevation

launching system is held in READY condition, bulystems. Auxiliary equipment connected to the EP-
no round is loaded. 3 panel for testing include directors, signal

UNLOADING ORDER.-When rounds are to bgenerators, and oscillographs. This is not the test
returned to the magazine, WCS will indicagduiPment used to test the weapon components;
UNLOAD LAUNCHER or UNLOAD that equipment is in the missile checkout area.
ASSEMBLY, which will cause a corresponding The EP-3 panel of the Mk 13 launching system

light on the EP-2 panel to be illuminated. The ;sed during local control of the launcher. At
launcher captain will then initiate automatigychy panel, checklists should be posted for each
unloading operations. (Not all systems can e of procedure. Figure 3-3 shows part of a
unloaded automatically.) , checklist posted at the EP-2 panel of a Mk 13 Mod
The order for cessation of operation of the |5unching system. Use the checklist as a
launching system is transmitted from the weapopSification that all steps are performed in the

control station to the launching system captain Yigrrect sequence each time the launching system is
telephone. operated.
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CHAPTER 3 - MISSILE LAUNCHING SYSTEMS

Other Control Panels shipboard. The Mk 11 system has a magazine
loading indicator and a magazine latch indicator
Instead of one power panel for all of theanel. The Mk 12 has two magazine panels. The
launching system, several mk/mods have sepafdie 7 has two ready service panels. They all serve
power panels for parts of the launching systetn, control the operation of the missile magazine,
such as feeder power panels (one lor each sidepging the missiles up to the launcher, or
loader power panels, assembler power panels, egtdrning them to the magazine.
power relay panels. Usually, each of these isA system that has many control panels, each
activated from a control panel for that part of tleentrolling a comparatively small part of the
launcher. Each control panel is manned bylaunching system, requires more men to operate
captain, as feeder captain, assembler captain,tioe panels than a system that consolidates several
loader captain. Figure 34 shows an example opanels into a large one, Each man has fewer
feeder control panel. The one shown controls baihshbuttons that he is responsible for but
the "A" and "B" sides. It contains switches faroordination of effort is required between a greate
controlling the missile loading operations asumber of men, and. one man may be responsible
directed by the weapons control station, afm more than one panel.
indicator lights for displaying the status of the
loading operation. The operator of each feeddANNING OF OTHER STATIONS
control panel activates the feeder power panel on
his side of the launching system. Because much of the operation of a launching
system is automatic, the number of men required is
ASSEMBLER CONTROL PANELS.Launchingsmall. The number varies with the mark and mod
systems such as the Mk 9 have two assemldéthe system, the type of ship, the type of round,
panels, one each for the "A" and "B" sides of tliee type of warhead, and the type of operation
launcher. Each assembler control panel contajastomatic, step control, or manual). The mark and
switches for operation of blast doors, magazined of the launching system is related to the ship
doors, stage 1 and 2 rammers, and indicator ligbtsclass of ship on which it is used. The Mk 9
for displaying the status of the loading operatioherrier launching system is installed on CLG ships.
They are operated by assembler captains. (On The Mk 10 Mod 0 is placed on DLGs; Mods 1 and
Mk 12 launching system, blast doors cannot Beare on CGNs, and Mods 3 and 4 are on CV As.
operated from the assembler control panel but datee Mk 10 Mods 7 and 8 are placed on DLG-26
controlled from the EP2 panel). and later ships. Future changes, revisions, and
modifications will assign new marks and mods.
LOADER CONTROL PANELS.-Loader
captains man these panels, and activate the lo&ieeckout Area
power panels from them. The loader control panels
contain switches for controlling the operation of Weapons that require mating of the missile and
the transfer car, for stowing or extracting missilbooster before stowage (Terrier, Talos) and
from cell racks (Mk 9 system), and for loading ammating for checkout, require a minimum of two
unloading the rammer rail and strike down raihen in the checkout area during replenishment and
Light displays indicate the status of loadingheckout operations. The Tartar and Asroc arrive
operations. Each cell rack is represented by d lighoard completely assembled and are not
which indicates whether the cell is loaded disassembled for checkout. Asroc missiles that are
empty, or is storing a dud, and also indicates tioe be stowed in the Terrier magazine must be
missile type. attached to an adapter. This is done in the chéckou
area. In preparation for firing, the checkout aea
MAGAZINE PANELS.-Several types of panelsot manned. The Tartar system does not have a
are associated with missile magazines on checkout area.
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GUNNER'S MATEM 1 & C

Wing and Fin Assembly Areas must have its own checkoff lists for the operator t

follow. Table 3-1 brings together mark-mod

Weapons that require the assembly of wings aafhrmation on the important components of

fins before loading on the launcher require thg,nching systems in current use. Where two mods

most men to prepare them for firing. A TalOge jisted for a component, it usually means that
launching system, either Mk 7 or Mk 12, requirgsie mod is used on the starboard (right) side and

24 wing and fin assemblymen at their stations ks other on the port (left) side of the system.
the wing and fin assembly areas. An assembly

c3;ptain is in charge of each assembly area. W'Rﬁ&gazines
a nuclear missile is being readied, he removes the

green SAFE plug and inserts the red (or magentaj;ost missile systems in present use have the

ARM plug. _ _ mated or assembled rounds stowed in magazines,
Terrier missiles also require wing and fify cjose proximity to the launchers, so the rounds
assemblymen, but the number differs with the typgy, pe transferred automatically from the magazine
of missile. The Terrier missile requires 12 10 14 ho |auncher. The magazines are unmanned in
wing and fin assemblymen for the Terrier BT-3,;\omatic and step operation. In case of power
On the Terrier BT-3 and the HT-3, the tail contrel;,re  manual operation is necessary. Manual
surfaces are folded (not removed) during s towag8eration is also used for maintenance, checking,
and need only to be erected at assembly. They installation purposes. Handcranks are used
booster fins are installed during assembly. instead of pushbuttons. When using handcranks,
On Tartar weapons, the fins also are foldedmemper that the electric and hydraulic interlocks
They are erected automatically when the missilegl$, ineffective. If the unit seems to bind or is
on the launcher in automatic operation, and Biicyit to move, stop cranking and investigate.
pushing the FIN OPENER pushbuttons on théthe magazines below decks, where spare parts
launcher control panel in step operation. When tigy components are stowed, are serviced by hoists.
Tartar missile is to be returned to the magazime, Manpower is necessary to transfer these
fills have to be folded manually while the missge components to the hoist, and the components have
on the launcher. to be assembled into a round in the checkout area
_ o before the round can be used, or placed in the
 WARNING: Before folding missile fins, turn thg, ncher magazine. Spare nuclear warheads are
-firing safety switch on the launcher control pang{,yed in security areas the same as for mated

to SAFE. Then remove the switch handle and gi¥§,nds. If a nuclear warhead must be assembled
iflo a missile, or disassembled from it, GMMs do

it to the crew member going out to the launcher
that work.

fold the fins.
' The only time personnel are permitted in a

When the firing safety switch is set on SAFE
the launching system cannot be activategla- magazine is when it is inactivated, as dyrin

removing the switch handle from the panel apthintenance. No assembly is required on the
placing it in the custody of the person working Qijjssile, the checkout is done on the launcher arm,
the launcher prevents accidental activation. and the control panels are outside the missile

DIFFERENCES IN LAUNCHING SYSTEMS ~ Magazine, adjacent to it.

In the preceding pages, differences were brou§AFETY CHECKS TO BE MADE
out regarding the number and type of control
panels, personnel needed, amount and type oSafety checks have to be made frequently in all
assembly before loading, and some differencessystems, methods, types, or modes of operation,
the panels themselves. The steps in the operatioaral areas of operation. Many safety devices are
each station differ with the mark and mod of thwmiilt into each system to safeguard the men
equipment, the ship's installation, and other fisctoworking with it, and to prevent damage to the
SO each station missiles, machinery, or ship. They were placed in
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CHAPTER 3 - MISSILE LAUNCHING SYSTEMS

At EP1 panel:

1. 440 Volts Power-On lights . . . . ...t oo e e On
2. Allcircuit breakers . . ... ON
3. Al SWITCNES . . . e ON
4. All Power-Available lights . . . . ... oo e On
5. All Fuze-Blown lights . . . .. ... o Off

At EP2 panel:
. Man station; plug headset into receptacle &t+hgnd side of panel.

1

2. SMZ4 (Telephone Selector switch) . . .. oo e . 10JP
3. SMWI (Missile Warmup Selector switch) . . ... ..o q't?nred posmon
4. Warmup Status indication light . . . ... oo On
5. Toggle switch in circular light pattern . ...... . .. .................cc...... NORMAL
6. Report from Safety Observer . . .. .. .o ... o i i oo i e ... "All Clear”
7. SMS1 (Control Selector switch) . . ........ .. e STEP
8. SMS2 (Operation Selector switch) . . .. .o . . OFF
9. SMF2 (Firing Safety switch) . e FIRE ENABLE
10. SMY1 (Train And Elevation Control SW|tch) e ) . REMOTE
11. SMX4 (Loading Control switch) . .. ... .o .o oo WEAPONE)NTROL
12. Ready Indications (3 lightS) . . . ... .o On
13. SMY2 (Launching System Warning switch) . .. ........... ... ... . . . . cuu... BELL

14. Open left-hand switch cover
15. Start motors by depressing START-RUN pushbstton

(START-RUN pushbutton lights) . . . . .. oo e i e e e On
16. All Motors CHECK FILTERS light . . . . .. oo o i e e e Off
17. Al Motors RUN light . . ..o e On

18. Open right-hand switch cover
19. Check Step Control Switches. If necessary3tsp pushbuttons
to obtain following light indications:

a. Dud Jettison RETRACT light . . . .. e e e e On
b. Launcher Rail EXTEND light . . . . ... o e e e On
c. Train Positioner EXTEND light . . . . . . .o On
d. Elevation Positioner EXTEND light . . . . ...... . ... .............. .. ceeee . ... On
e. Arming DISARM light . . . . ... On
f. Fin Opener Cranks RETRACT light . . - N O]
g. Contactor And Fin Opener Cranks DISENGAGE Ilght. .................... On

h. Aft Motion Latch RETRACT light. . . . ... oo e e On
. Hoist TO MAGAZINE light . . . ..o i e e On

(Hoist TO INTERMEDIATE and TO LAUNCHER lights off)
J- Blast Door CLOSE light . . . ..o On

k. Ready Service Index CCW and CW lights . .ccccc.. ... ... ..o ON
20. Close rightand left-hand switch covers.

21. SMS1 (Control Selector switch) .. ....... ... . . AUTO
22. SMS2 (Operation Selector switch) ... .................... . veee....... LOAD
23. SMS3 (Ready switCh) . . . . . .. READY
24. SMS1 (Control Selector switch) . . ... ... e OFF
25. SMS3 (Read switch) . . ... ... . o STANDBY
94.10

Figure 3-3.Checkoff list, activation procedures, Mk 13 Mod 0 launching system.

59



GUNNER'S MATEM 1 & C

®D® o RET] @

] () 0202© Cwse 1 ©

"8" POSITIONER RAIL CLEAR

@, @,
® @ © “®
"B" CONTACTOR @ @ A" GONTACTOR
@ @
@ @

o
w

©

READY TO FIRE

LAUNCHER @ SYNCHRONIZED @
@ ASSIGNED

-
B" ARMING
MISSILE
oFF TooL @ ORDERED ook
i
1 2 1 2
SM-F3-9,

FEEDER WARNING HORN “B"
RAIL EMPTY|STANDBY
TEST ONLY

“8" SIDE RAMMER SW. @ 9 @

A ., FEEDER READY SW.
STANDBY [RAIL EMPTY
TEST ONLY

DSFs4B DSFS4C
SM-P3-|
FEEDER
OPZRATION SW,

0
TELEPHONE
SEL. SW,

UNLOAD
ASSEMBLY
DSFS4A

DSFS38
DSFS3A DSFS3C

B A

UNLOAD
LAUNCHER EXERCISE

DSFS2B

DSFS2A DSFs2cC

SM-P3-4
FEEDER LOCAL
OPERATION SW.

SM-P3-3
FEEDER ONE-SIDE
OPERATION sSw.

12.43
" Figure 3-4.—Feeder control panel for Terrier Launching System Mk 9.
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the system because they were found to beMACHINERY.-Before any machinery is set in
necessary; do not inactivate or bypass a safeperation, the area must be checked to be sure no
device for any reason, and do not permit your mene is in a place where he could be injured by
to do it. During preparation for firing, a safetynoving machinery. The launcher captain must
observer must be stationed in a position where dmaind the warning bell before he pushes a button to
can observe the work, including the men adtivate any machinery, and the safety observer
machines or equipment involved. The safetyiust warn away anyone he sees in the area. Grisly
observer must be an officer ora GMM | or C. experience has shown the need for this caution
The checkoff lists posted at each station liage before operating any powered machinery such as a
applicable safety precautions listed next to thassile launching system.
operational steps to which they apply. The samelf the safety observer sees any violation étya
safety precaution may be given several times mbes or any dangerous situation, it is his duty to
one list, each time it applies to a step in tleerrect the situation immediately. If you are
operation to be performed. When you prepareoperating the launcher captain's panel, it is up to
checkoff list, as you will be required to do, irtseyou to turn off the power if so ordered or if yoees
safety precautions in the same manner, next to eadituation that requires quick stoppage of any par
step to which they apply. Some of the techniaathe launcher system.
manuals place the safety warnings throughout theChecking the launching system equipment and
text, wherever applicable, and also include naachinery for safe operating condition is part of
summary listing of all the safety precautions giveautine maintenance performed by you and the men
in the book. Review this safety summaryou supervise. The equipment is cycled without a
frequently. load; any fault in the operation is corrected befor
Commanding officers may issue additiondie equipment is used with a load.
safety precautions. Observance of the safety
precautions is mandatory. If you fail to enforce EXPLOSIVES.The "safe-distance" lines are the
safety rules, you can be held responsible. equivalent of the safety training circle lines padh
on the deck around each gun mount. Their purpose
is to remind all personnel that the area is covered

Dangers may be classified according to the typ)e movement of the launcher with loaded guide
of material or the object causing the danger, siS: Personnel inside these safety lines are in a
as machinery, explosives, gases, liquids, irritarfi@nger area where they could be struck by the
pressure, fire, or electricity. A material that {&0Ving guide arms and/or missiles. Also present is
dangerous in itself may be used only undile  possibility 'of acmdental ignition during
prescribed conditions or circumstances. The cau@fSembly, mating, handling, strikedown, or
electrolyte in missile batteries, for example, wifitlkeup —operations. Remind your men, if
always burn the skin, so the problem is simplBEcessary, never to place themselves where they

don't let any get on the skin. Safe use of otH¥puld be in the _path of the blast if the missile or
materials may require compliance with specigPOSter were ignited. _ _
conditions. Particular conditions necessary foheac 1N Smoking lamp must be out at all times in
type of explosive used in missiles are describedigsile handling, test, checkout, and stowage areas
Gunners Mate M (Missiles) 38&2NAVTRA _W_henever an exercise head is assembled into a
10199. You Should know what types of explosiv8&ssile, flash signal units (smokepot type) are
are used in the different parts of your missiled afjstalled. Flash signal units are not tested or
the specific precautions for handling of each tyga'ecked aboard ship; a safety lanyard indicates tha
As all the explosives used in the missiles afee flash unit is in the unarmed condition. The
enclosed by some form of container, there is lif@yard is removed just before firing; do not
danger of skin contact with explosives that cApMOVe it $ead of time. Flash signals must not be

cause dermatitis. The bulk and weight of the unftoPPed and they may not be exposed to RF
present more, of a problem in safe handling.

Types of Danger
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energy from radars or communication transmittexs. Pou push a button that starts the machinery
not stand in front of a flash signal while working moving. The operator at each control panel signals
an exercise head. A flash signal and the detonatothe launcher captain when his part of the system is
the S&A device can be set off by a radar beamicstaeady.
electricity, or a spark. The S&A device is not égst The SAFE-FIRE switches must remain at
disassembled, or repaired aboard ship. Launcher Only (fig. 3-2) position throughout all
the daily operational checkout. (On the control
NUCLEAR DANGERS.-With nuclear warheadpanel of the Mk 12 launching system, the switch is
assembled into missiles, there is always tlabeled SAFE, RUN, FIRE.) There are safety
POSSIBILITY of nuclear radiation. Probably thewitches for the magazine, the loader, and the
chief cause of nuclear incidents and accidentslaader accumulator. Each of these switches has two
careless handling-dropping a weapon with a nucl@asitions, SAFE and RUN. When in the SAFE
warhead, or dropping the warhead itself. Preventiposition, the handle can be removed, to be retained
therefore means making sure that the weaponbgr the person doing the maintenance on the
component is securely fastened to the hoist, craeguipment until he has finished his work.
trolley, or other lifting machinery . Before activating a launching system, after
receiving the order to do so, the operator of the
"SAFE" POSITIONS OR DEVICES TO CHECK EP2 panel must receive the "All Clear report from
the safety observer, who is stationed where he can
Each launching system has numerous safetgrlook the whole launcher area.
devices, some of them entirely automatic in operati  Lights on the operating panels indicate various
The position of some components or devices cenditions that need to be checked and corrected
checked on the control panels by means of lightsbaefore proceeding. A light on the EPI panel,
other signals. Because control panels may be widelyeled with a warning sign, indicates that there i
separated and on different decks, telephameblown fuse that inactivates the magnetic door
communications must be established between kbek. This must be corrected at once. A monitor on
panel operators, the safety observer, and the rhetha 115-volt power supply triggers an alarm if ther
work in the different areas. A loudspeakes a grounded circuit.
announcement and/or a warning bell Should .warnThe safe positions or devices on the missile
people away from the topside loading area befooeinds will be discussed later.
operation begins. Only the persons actually neéoled
the work are permitted to remain there. No persoas ELEVATION AND TRAINING CHECK

required within the launching system to operatant] The firing cutout cams are designed for each!

signs should be posted to keep personnel out of j{h&a1ation of a launcher so the launcher caneot b
assembly and checkout areas. If anything goes Wrggheq where it could fire into any part of thésh
with the launcher or other part of the system agfle installation is tested and checked at the
someone has to work on any part to correct th&’faghipyard and rechecked and tested after, any

disable the component so no one can startibnge or modification of the launcher. The:
aCC|den.taIIy. On the power panel, turn off the Sw'tpositioning of the launcher in response to traird a
that activates the component, remove the handieeofe ey ation orders is checked each time the: launcher

switch and give it to the man who is going to de thy \;sed during training, preparation for firing, or
repairs. Only when he is finished does he retum {jsing and after maintenance work. The angle. of
handle to the switch. The unit can then be acttVaigyin and elevation necessary for target interéept
again "and its operation tried out. No one may ®ate5|cylated by the computers in the weapons control
magazine while a loading or unloading operatiomisgation from the data obtained by radar or sonar
process. If you are in charge at a control parf@ck 5cking of the target and the computations made in
carefully before CIC. In automatic operation, the train and elevatio
synchro signals cause the launcher to slew to the
position
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ordered. In local control the launcher is moved power panels than the Mk 10 system. The Mk 9
the computed train and elevation position at thgstem has Power Panels EP-1 A, EP-I B, EP-I C,
launcher. and EP-ID, besides Amplifier Panels EP-8, EP-9,
Train systems and elevation systems contaimd EP2A. The Mk 10 launching system has only
similar electric, hydraulic, and mechanicdhe EP-I power panel. A similar consolidation is
equipment. Each system receives and respondgftected for the control and test panels.
order signals independently of the other. In normalprovement in the other components of the
operation, remote orders are supplied by therrier launching system has resulted in mod
launcher computer. These signals determine thmnges and some mark changes. All Terrier
flight path of the missile during the "boost phaseystems use a Mk 5 launcher, with mods ranging
of its flight. from O to 8. The latest change modifies the
The systems of different launchers are vdaunching system so it can be used for Terrier and
similar in operation. The principles of operatior aAsroc missiles.
the same in all of them. Names and locations ofin the Mk 9 launching system, a transfer area
units or components, details of wiring, pushbuttoltcated between the forward and aft magazine
to operate, etc., can vary considerably, dependsggvice areas contains two transfer cars. These are
on the complexity and size of the system, thsed to transfer rounds athwartship from storage
location of the launchers on the ship and in refaticell racks to the first stage rammer rail. In th& M
to the control components, and other factors. 10 launching system, the ready service ring is
The voltages used by train and elevation systenmtated to bring the selected round in positiobdo
are dangerous, and may be fatal if contactedrdised by the hoist, instead of the hoist being
electrical trouble develops, consider all circuitswought to the round as in the Mk 9 system.
dangerous until the trouble is located and
corrected. Mk 9 Launching System

LAUNCHER PREPARATION STEPS IN The operating cycle of a launching system is meant
DIFFERENT SYSTEMS to cover only that part of the overall launching
system that is concerned with removing a missile
The steps in preparation of a launcher fondjrifrom stowage and ultimately placing it on the
of a particular launching system vary with thauncher for firing. If the system is unmanned and
mode (surface-to-surface, surface-to-air, surfaceenergized, the first step is to man all statems$
to-underwater), the type ship on which it isnergize all power motors. Upon receiving the load
installed, the type of missile (conventionarder, the cycle begins. The following steps in the
warhead, nuclear warhead), the purpose of firiogcle take place. See figure 3-5.
(intercept, destruction, etc.), and other factors.
Preparation for an exercise firing may require al. Movement of the transfer car to a presetkcte
number of steps different than in preparation forack and cell. The transfer car is a part of the
live shot. Considering all the possibilities dbader. It runs athwartship on tracks.
difference, a complete and exact list of steps in2. An extractor beam can be raised or lowered
preparation for firing cannot be made to cover alh the car, to extract a round from a magazine cell
situations. The checkoff list you prepare must beinsert it into the magazine.
made to fit your launching system and must be3. The transfer car and extractor beam deposit

complete in detail. the round on the overhead rammer rail.
4. Lifting and securing the round to the rammer
TERRIER LAUNCHING SYSTEM rail. The first stage rammer rail, which receivies t

round from the transfer car extractor beam, is a
As you can see from table 3-1, the Mk 9 Terrieomponent of the first stage rammer. Continuous
launching system has more control and grooves the length of the
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Figure 3-5.—Guided Missile Launching System Mk 9: A. Plan; B. Elevation.

rammer rail serve as tracks in which the boostrd camming surfaces at the point where the first
slides. In the rail interior is a continuous lengibe and second stage rammers interchange prevent
slot in which a continuous sprocket-driven rammenterference in the ramming operations. On the
rail chain rides. This chain engages the afw#cond stage, a contractor on the rammer head
booster shoe by a rammer head pawl and transporéges with the warmup connector on the booster to
the round to the assembly area through thevide warmup power during the second stage
magazine door assembly. ramming to the launcher. Warmup power is applied
5. When a round is rammed into the assembbntinuously by the rammer until the round is
area, the first stage rammer head, which is paat okceived at the launcher.
sprocket-driven chain, withdraws from the booster The two stages have separate and independent
shoe and the second stage rammer head attachdsydraulic drives located in the overhead above the
6. Wings and fins are installed by thieader rails. Each drive is equipped with a power-
assemblymen in the assembly area. Missile suppiftbrake to hold moving parts stationary when the
bands are removed, and are disposed of throdgie is not in operation. The electrohydraulictani
chutes that convey them to the checkout area. (not shown in figure 3-5) also supply power for the
7. Second stage ramming. The second statest and magazine door mechanisms.
rammer, which also has a sprocket-driven chain, isin figure 3-5 you can see the tiers of cellsha
generally similar to the first stage. Linkages magazine. Figure 3-6 illustrates the numbering
system of the cells. A light (on the loader
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captain's control panel) for each cell indicates titing. Interlocking with other system functions
type of missile that is loaded in each cell, emabliensures that the doors will effectively isolate the
the loader captain to select by pushbutton the tyystem's interior while rounds are on the launcher,
of missile ordered for the operation. yet open during ramming of rounds to the launcher.

The two forward magazine racks have a8. Placing and securing missile on launcher. As
continuous bank of flametight doors in their aftelach assemblyman completes his work in
ends, one for each cell, in effect forming @assembling wings and fins to the missile, he moves
bulkhead. In the bulkhead, aft of the after magaziout of the path of the -missile and closes histgafe
racks, are two magazine doors. These doors amgtch. Only when all the men have closed their
automatically and hydraulically operated, arghfety switches is the missile moved to the
interlock so that under normal conditions thdéguncher. The spanner rail, a component of the
cannot be opened while the deckhouse blast das®sond stage rammer, bridges the gap between the
are open. The blast doors each have two halves tabhcher guide rails and the fixed second stage
open vertically. "A" and "B" blast doors may beammer rail. The spanning rail rotates into positio
operated independently or concurrently. Heatiag the blast doors open, and latches to the launche
facilities prevent trouble with rails. Interlocks ensure
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proper coordination. The launcher rails or "arms" A difference between the Mk 9 and Mk 10
contain the missile positioner, locating stop, safdaunching systems that is immediately evident from
latch, arming tool, warmup contactor, firinghe illustrations is the difference in the stowage
contacts, and associated electric-hydraulic systearsangement of the missiles. In the Mk 10, instead
The arms hold the missile in position duringf each missile being in a separate cell, each
warmup and launcher synchronization to the traimagazine contains a ready service ring that holds
and elevation orders. They also maintain the@merous missiles. The ready service ring is
position of the missile after firing until suffioie rotated (by pus-button at the launcher captain's
thrust has been built up for proper takeoft. panel) to bring the selected weapon to the loading
The complete launching cycle has been divided No. | position, from which it is raised to the
into various cycle events and the unit cycles timadsembly area by the hoist. The loader-positioner
in seconds and fractions of seconds. This timirgms the missile into engagement with the loader
information is useful when checking to locate thail, the empty hoist lowers, and the magazine
cause of a slowdown in the launching operatiatoors close. While the wings and fins are being
Figure 3-7 lists the launching steps in detail bassembled by the assemblymen, and warmup is
without the time information. An electronic timeapplied to the missile, the ready service ring
properly connected into the circuitry through testdexes another missile to the No. 1 position.
panels provided can be used to measure operating/hen the wings and fins are assembled, the
speed of the individual units. A stopwatch can alseelve operators move to a safe area and depress
be used for timing a launching cycle, but is not Bt  switches, indicating that assembly is
accurate as an electronic timer. completed. This illuminates a light on the assembly
captain's panel; he, in turn, operates a switclchvhi
indicates to the launcher captain that assembly is

The general arrangement of the magazine, regagppleted. If the missile is the correct one, it_ is
service ring, and the wing and fin assembly area2fPught to the launcher by the loader, which
relation to the launcher were shown Gunner's POsitions it on the guide arms. (If the missilenat
Mate M (Missiles) 382 NAVTRA 10199. It is the one ordered, a flashing indication appears on
capable of handling BW and BW-I Terrier missilef)é EP4 (or EPS) panel; this situation must be

which are now used as training and target missilé@rected immediately.) , Then the launcher aft-

With the missiles stowed in the vertical positionSN0€ latches extend, thereby transferring the

the method of moving them to the launcher raissile from the loader pawls to the aft-shoe
different than with other launching systems {atches. The launcher connectors extend and
which the missiles are stowed in a horizongPntinue warmup of the missile after the loader
position. There are only two ships with the Mk pawls retract. When the booster contactors arg full

system and both are now assigned to the inacfodended, the arming tools extend. After the loader

Mk 4 Launching System

fleet. pawls have retracted clear of the spanning rdiks, t
spanning rails retract and the blast doors close.
Mk 10 Launching System When both blast doors are closed, the train and

_ ) elevation latches retract, and. the launcher

Mods of the Mk 10 launching system in curre@{nchronizes with the remote order from the
use are Mods O through 8. The dual mods dgigned director. The loader pawls and loader
through 6 differ only in the adaptations necessajysitioners move back to position, ready to receive
for use on opposite sides of the ship, or foreahd,o next weapon from the hoist. Before the

location on the ship (fig. 3-8). Mod 0 is used qQncher slews to the ordered train and elevation
DLGs; Mods 1 and 2 on CLGs or CGNs; Mods ghgition, the panel operator must receive an all

and 4 on CV As or CVNs; mods 5 and 6 on DLGsear from the safety observer to be sure that no
class 16; and Mods 7 and 8 on DLGs class 26 M is in the path of the launcher.

later. The firing safety switch is on the launcher
captain's panel, and he operates it as ordered
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from the weapons control station. If the weapoB$NGLE, only one weapon will be loaded until
control operator has his load-selector switch daorther orders from the weapons control station.
CONTINUOUS, the weapons are hoisted each time

the loader returns to the assembly area, and thtMK 10 MODS 7 AND 8 LAUNCHING
loading and firing sequence is repeated. If thel lcBYSTEMS.- The outstanding innovation in the
switch is on Mods 7 and 8 is provision for stowing Asroc
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missiles alternately with Terrier missiles in thiklk 11 Launching System
Terrier ready service magazin@unner's Mate M
(Missiles) 3&2 NAVTRA 10199, has several The Mod O is in use on DDG-2 class ships, and
pictures of this arrangement and describes it. ®®ds 1 and 2 are installed on CGs. Two panel
3114 PMS/SMS is the OP for the Mod 7, and Malksignations on the Mk 11 system are different
8. than in other systems and this may lead to
Guided Missile Launching System Mk 10 Mod &nfusion if you have become accustomed to other
is an aft installation aboard a DLG(N)35-class shigystems. On the Mk 11 the EP-2 panel is the loader
The loading and firing operations are identicalhwitontrol panel and the EP-3 is the launcher control
the Mod 7 system. However, the Mod 8 has panel. The Mod 0 has several relay control panels
tilting rail in its feeder system. The increasad special cabinets, "RCI, RC2, RC3. Mods 1 and 2
length of its loader rail causes the load and wuhlgalace the relay controls in one panel, the Mk 205
cycles to be somewhat longer than on a Modrélay control panel.
system. The absence of the tilting rail also affect If the launcher is to be trained or elevated by
step operation. There are no pushbutton switchasal control, the operator of the launcher control
for Tilting Rail RAISE and LOWER on the EP2Janel uses the Mk 211 local control panel (EP-5) to
panel. But there is an 8-second delay before than and elevate the launcher manually. The EP-5
blast doors open, which gives time for attachirey thanel also displays an error indication to assist t
fins to the weapons in the assembly area. The rekdyncher captain in making the necessary
service mechanisms are identical to those of #wrections in training and elevation.
Mod 7, having two upper ones, each designed toThe Mk 11 system has other special indicating
hold twenty missiles, alternating Terrier and Asrganels, the IP-l, IP-2 and the IP-5.
missiles, and one lower ring that holds Terrier Magazine Loading Indicator Panel Mk 209 Mod
missiles only. 0 (IP-I), located above the loader control panel

(EP-2), is an illuminated replica of the launcher,
TARTAR LAUNCHING SYSTEM magazine, and magazine cover. It indicates the

Launching systems used with Tartar missiles §gncher position, the magazine cover and blast
the Mk 11 Mods O, 1, and 2, Mk 13 Mods 0, 1, gqr positions in relation to the launcher, and
and 3, and Mk 22 Mod 0. In all these systems, #Qicates if cells are loaded or unloaded (fig.)3-9
magazine is a compact metal structure and blast doors are represented by four colored

launcher is placed on top of it. As the missiles &fiscs in a clear plastic disc. The numbered discs |
stowed completely assembled, there is no needyQr jjysiration are . the indicating lights foreth

an assembly room nor a transfer room. The Tafgkividual missile cells. The four comer lights

missile launching system serves as the primM@fficate the cell location of the magazine cover
armament of the DDG. The Mk 13 Mod 3 is placgfl,ors, whether the cell is in the inner or the pute

on CV As, and the Mod 2 is designed fQlicie of the magazine, if the warmup power is on,
placement on converted DLs. Mods 1, 2, andad if the missiles are latched or unlatched.

have flanges so they can be installed either éntire 1o Mmissile Latch Indicator Panel (1P-2) is

above deck or with the magazine partially beloycateq in the center of the missile magazines It i
the deck. ) , used chiefly during missile replenishment and
The Mk 13 launching system has a single-afglqying for sea. As the missile latches cannot be
launcher, in which the dud-jettison unit is intdgrapecked visually to be certain the missiles are
with the launcher arm, a missile magazine, agd.red in the magazine, the unlatched missiles are
missile launching system control equipment. Th&jicated on the panel. This is an unsafe condition
Mk 11 is a twin-rail launcher designed to handlg, myst be corrected, as the missiles could slide
two missiles simultaneously. (vertically) in the magazine. Of course the

Inautomatic control, the launching syste|qnching system must be inactivated while anyone
control initiates and controls the loading cyclet big yown inside the magazine.

the launcher is positioned and the missile is fired
by the ship's fire control system.

69



GUNNER'S MATEM 1 & C

The Missile Mode Order and Compliance ParteP-3 are unmanned. The safety observer watches
(IP-5) displays the launcher mode order (flashinghe launcher area and keeps the launcher captain
compliance (steady), and type of missile (X, Y, arformed on all phases of launcher operation.

Z) in position under the A and B blast doors. The compact unit construction of this launching
system makes it usable on a variety of ships. it ma
Mk 13 Mod 0 Launching System be mounted entirely above decks, or the magazine

may be placed below deck level. The most
The Mk 13 launching system follows the trentbticeable difference between the Mk 11 and Mk
in combining several control panels into one. THIS systems is the difference in the launchers Mk 11
system has three control panels: EP-l, powmsas two launcher arms and the Mk 13 has only one,
control; EP-2, launcher control; and EP-3, tefsgure 3-10. This, of course, eliminates all
panel. The local control panel is made a part ef thperational steps that involve loading or unloading
EP-3 panel. In automatic operation, the launchaarjettisoning for a second side. The Mk 13 is an
captain operates EP-2 panel; EP-l and extremely high speed system. The steps in
operation are very similar
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for the Mk 11 and Mk 13 systems. In automatmagazine js empty (of the type ordered), beginning

control there are four large steps: with the outer ring of missiles (if the outer rings
1. Warmup initially selected) and, when those cells are empty
2. Loading loading missiles from the inner ring. If the inner
3. Assignment ring was initially selected, then when the innegri
4. Firing is depleted, loading will automatically be shiftied
Steps 3 and 4 are performed by remote contied outer ring. Warmup is applied to the missiles
from the weapons control station. automatically at the successive stations in the"

WARNING: Do not energize the launchinguter ring (fig. 3-10), and then in the inner rifoy
system until communications have been establishedhe opposite order if the inner ring WilS seéstt
between the safety observer and the launchiest). This assumes that every cell is loaded and
captain, and the safety observer has reported thate are no dud missiles among them. If the load
the launcher area is all clear. order is for one missile, the launching system will

As soon as the launching system is activatgdp after one missile has been loaded. With the
after receiving the order from the weapons contidk 11 system, a 2-missile salvo may be ordered.
station, warmup power is applied to four missiles As soon as the panel operator receives the load
in the magazine of the Mk 11 system, and in tbeder, he indexes the magazine cover to the missile
Mk 13 system, to three missiles in sequence, setected, and synchronizes the launcher to the
simultaneously (fig. 3-10). Missile Warmupoading position, for inner ring or outer ring
Selector Switch SMWI can be positioned to AUT@osition (Mk 11 only). If the missile selectedhist
1, AUTO 2 or AUTO 3. The position of SMWIat the hoist position, the ready service ring egat
determines how many missiles are put on warmelpckwise to bring the missile to that position.
in the magazine. For normal automatic operatiokiter the minimum warmup time has been applied
AUTO 3 is selected. As missiles are loadeth the missile, hydraulic power is transferredhe t
warmup is applied to succeeding missiles in theist and the hoist rises to the intermediate
magazine. If for any reason, the rust missile is msition. As the missile is moved from station at
loaded within 14 minutes after start of warmughe hoist position, the warmup contactor at theebas
this missile is automatically removed from warmugf the missile breaks contact.
and another is placed on warmup. The warmupAt the intermediate level, the hoist pawl ergmg
status light on the launcher control panel willntuthe missile aft shoe, and the magazine retractable
red after 15 minutes. The circuit for the applicati rail extends to complete the missile track to the
of warmup power is established during strikedowspanning rail, which is attached to the blast door.
a warmup contactor enters a socket in each mis3iten the blast door opens, extending the spanning
as it is placed in a cell in the ready service.ring rail, the elevation positioner extends into therope

The operators at the control panels push thlast door, and the hoist with the missile raises t
buttons in sequence according to the chart postetha launcher. When the loader hoist completes its
each station and in response to orders from these cycle, the launcher aft motion latch secures
weapons control station. In the Mk 13 system, ttiee missile to the guide arm and the hoist rettwns
EP2 panel operator takes care of all the puble magazine. The launcher warmup contactor
buttons, but on the Mk 11 system, the work mustgages the missile and warmup is again applied.
be coordinated between the EP-2 and EP-Be fin openers engage the fins on the missile for
operators, who must also operate the EP-5, IBpening. The train and elevation positioners rétrac
and relay panels. The safety observer keepsamd the blast door closes, retracting the spanning
contact with the panel operators, so any part ef tail.
system can be stopped quickly if necessary. When the missile is in position on the laung¢her

If the load order (from the weapons contrtdle missile aft shoe contacts the forward motion
station) is for continuous loading, the launchirigtch and at the same time
system will continue to load missiles until the
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actuates the rail-loaded indicator plunger. Thise launcher control panel. The fin opener and
plunger actuates the launcher-rail-loaded switagntactor must be engaged at the time the firing
this lights up an indicating light in the weaporiey is pressed in the weapons control station. The
control station and also on the launcher captaioicuit to the hot gas generator squibs (in the
panel. The weapons control station assigns a targessile) leads through the launcher contactor. rAfte
to the launcher, at which time the missile fillge athe hot gas generator squibs have fired, the
automatically extended. The launcher slews to ttentactor and the fin opener cranks retract and all
train and elevation positions ordered. Tharcuits through the contactor are broke.
automatic tracking cutout system prevents theBeneath the closed blast door, the hoist was
launcher from pointing into certain areas wherelavered, and the ready service ring has indexed
flfed missile would be hazardous to the shigsother missile to the hoist position. Warmup has
structure. The cutout system opens the firing d@ircheen applied and the missile is ready to be loaded
when the launcher points into an area unsafe ¢or the launcher. If only one missile was ordered,
missile firing (non-pointing zones). The launcheo further loading takes place.
synchronized light on the launcher control panel This assumes that every valve, switch, etc.,
and an indicator in the weapons control statisrorks perfectly. If any part fails to perform as
show when the launcher guide and carriage amgected, repairs must be made by the GMMs. As
positioned so the missile can be launched in tmest of the smaller ships have only one launcher, a
proper flight attitude (azimuth and elevation). THailure can be a critical matter. You need to
blast door must remain closed and the fins on tecome thoroughly familiar with the system on
missile must be unfolded before the ready-to-fibmard so you can locate trouble quickly and
signal is given. These two operations can be gomegnedy it. It is expected that application of the
on while the launcher is moving in train anBlanned Maintenance Subsystem will reduce such
elevation to the ordered and corrected positior. Thailures to a minimum.
FINS UNFOLDED light on the launcher panel
goes on when the fins are unfolded. MK 13 MODS 1, 2, AND 3.-A number of
All these actions of the launching systeaoihanges have been made to improve the
components should have taken place in less thgpe@formance of the Mk 13 launching system. The
seconds from the time minimum warmup elapsbdse structure of the magazine is completely
in the magazine to launcher synchronization. A pedesigned. The water injectors (see ch. 8) have
firing evaluation is made by the launcher captdbeen extended below the bottom plates of the "base
and the weapons control officer. The firing safesgructure. The missile restraint rings now have
switches must be closed at the launcher contveltical mounting brackets and are made of heavier
panel and at the safety observer's position. Thaterial. The magazine rail assembly in each cell
FIRING ZONE CLEAR light must be on (launchenow has a latch lock on the magazine rail latch to
control panel). Launcher warmup must have begrevent the latch from being jarred open. The hoist
applied after the fin opener was engaged, and #ssembly has changes in the hoist pawl unit, the
launcher was assigned. Time delay relays clasgved track assembly, the retractable rails, &ed t
after the minim um time has elapsed. The launchetractable rail valve blocks. A hand-operated
warmup switch on the power panel must be on fatrogen-booster pump has been added to boost the
the minimum number of seconds. The code setsimp-supply pressure for charging the jettison
the missile must correspond with the code of thecumulator. It is mounted inside the stand
assigned fire control system. The COD&ssembly just below the center hatch (fig. 3'-11).
SELECTED light on the launcher panel will go on Pressure-cutout switch assemblies and their
if the codes match. associated valves and orifices have been relocated
Only if all conditions are met, will the missil from the safety relief valve to the tank cover lod t
firing be ordered. The READY-TO-FIRE light willheader tank for the train and elevation drives, and
go on in the weapons control station and on the header tank of the magazine power supply.
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The launcher guide, too, has some changes. Thmse The igniters have been modified so they
are changes in the forward motion latch and lodgntact the missile only when the missile is armed.
the igniters, the fm openers, and the fin opendr arhe changes in the fin opener and contactor
contactor assemblies. A :key-operated lock on tEsemblies are minor and do not change the
arming device permits the launcher captain to locgeration of the assemblies. The fin opener
the arming device as a safety precaution duringusing is slightly smaller and shaped slightly
checkout of missiles on the guide arm. The forwaddferently than on the Mod 0.

motion stop latch has been changed from aThe principal change in the train and elevation
movable stop to a fixed systems is the redesign of the electronic
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servo control units. There are also some changesitra clearance so that the missile will not strike
the train and elevation drive motors, the servo athe forward end of the guide under severe ship roll
supercharge hydraulic systems, and in the recemwénd, and other conditions. A dud-jettisoning
regulators. device is provided in the guide arm to boost a
Some of the changes were necessary becaudaudfy missile overboard if necessary.
the larger size of the Improved Tartar. The Many of the components are the same as on the
magazine was modified to allow stowage of Mk 13 launching system. The guide arm in its
mixture of X, Y, or Z type Tartar missiles. Thentirety is interchangeable. A major differencenis
Missile Station Assignment Switches are on tliee power drive. Both loading and training are tied
inside of the EP2 panel. To assign the missilestboone power unit. The two operations cannot take
their stations in the magazine, the EP2 operapbace. simultaneously. The elevation power drive is
unlocks the missile type assignment switch coweseparate unit.
and assigns each empty station to the missiles to bThe operational characteristics and controés ar
on-loaded. Loaded stations are not changed by shmilar to the Mk 13, and personnel training does

operator. not present unique problems. At General Quarters,
three crewmen are required: an operator at the
Mk 22 Launching System main control panel, a safety observer, and an

emergency repair technician.

Guided Missile Launching System Mk 22 is Operation of the system is normally automatic,
installed on small ships (DDGs) where spacmd the crew merely monitor the system. At LOAD
weight, and other considerations require a smaleder, the launcher automatically trains and
and lighter system than the Mk 13. The Mk 22 eédevates to the selected loading position, the
an extremely compact single-arm launching syst@nagazine blast door opens, the hoist chain engages
designed to stow, load, and fife Tartar missiles] athe missile from below and pushes it into position
may be adapted for handling, loading, and firirap the launcher. The fin erectors engage the raissil
other missiles. It is attached to the ship's stmgctfins (opening them if the launcher has been
with a single mounting ring like that of the 5" /54ssigned a target) and at the same time the
Gun Mount Mk 42. The missiles are stowetbntractor makes electrical contact with the
vertically in a single ready service ring, which mmissile. The hoist chain is then retracted and the
nonrotatable. The launcher rotates to the loadinlgst door closes. If the launcher has been assigne
position over the selected cell. Figure 3-12 showssynchronizes in train and elevation with' the
structural elements of the system in a cutawegmputer signal. The missile may be fired any time
view. The train/hoist and elevation power drivester synchronization. An automatic warmup
and their associated receiver-regulators asystem ensures that enough missiles are kept on
miscellaneous controls are supported on twarmup to permit firing continuously but that any
launcher's center . column. The control panels amessile approaching a condition of excessive
remotely located. warmup will be taken out of sequence and allowed

The launcher is bearing-mounted to the uppercool. Indicators provide continuous information
magazine section, and forms the top of tl@ orders received, status of launching system
magazine. The launcher arm assembly provides tiperations, number of missiles in the magazine,
guide rail and latches which support and secure #mal missile warmup in the magazine.
missile, the fin erectors which unfold the missile Step control is used for system maintenance,
tail fins, the launcher-to-missile electricatxercise, strikedown, and missile checkout. Safety
connector which feeds the pre firing intelligenoe interlocks, firefighting installations, vents tamiit
the weapon, mechanical input to arm the rocketgazine pressure, a plenum chamber under the
motor, and firing contacts to ignite the rockenissiles, and a wafer injection system are very
motor. The rail guides the missile for the first 28milar to those in the Mk 13 Mod 0 system. If a
inches of travel, then retracts, moving away fromissile should accidentally ignite in the magazine~
the. flight path. This gives the plenum chamber receives the
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exhaust gases and conducts them to an elbealvos from the dual-armed launcher, or singly, but
shaped duct at the edge of the chamber, whereThs W must always be fired singly. The unique

gases escape to the atmosphere. destruct capabilities of the Talos W make salvos
unnecessary. The preparation for firing procedure

TALOS LAUNCHING SYSTEM is different because of the difference in the
warhead.

The Talos launching systems are capable ofThe original launching system for the Talog th
firing Talos weapons with conventional warheadidk 7 Mod O launching system, has undergone
(Talos S) and also those with nuclear warheagtsne changes to become the Mk 12 launching
(Talos W). Talos S missiles may be fired in system. Refer to table 3-1 and note
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which components have different mark numbers:He resets numbers to agree. Then he places his
launcher-feeder, magazines, assembler, feeder wadmup switches to ON. The operator of the feeder
control system. In the launcher and its componerganel (EP-3) in the deckhouse places his Area 1

there are only mod changes. Warmup and Launcher Warmup switches in
The Mk 7 and the Mk 12 launching systems bdffORMAL or INTERNAL position.
use a Mk 7 launcher. The load order is received from the weapons
control station, where the console operator pushes
MK 7 Launching System the button to start the selected rounds moving from

the ready-service ring to the wing and fin assembly

The early Talos launching systems were plagedm. The wing and fin assemblymen attach the
on converted CL-55 class cruisers. The entinengs and fins, apply warmup power to the missile,
system except for the launcher is enclosed imard, on a nuclear missile, the assembly captain
deckhouse located on the after end of the ship. Timalls the missile arming plug. All this takes a.
deckhouse is divided into three compartments (ffgw seconds. As soon as the missile is ready, the
2-13) by two athwartships bulkheads. The arbkast doors open, and the missile is rammed on the
nearest the launcher is the wing and fin assemlalyncher rails. The blast doors close and the
area. The ready service compartment, in the cenf@uncher is ready for assignment of the target.
is where mated missiles are stowed, ready to Refety interlocks prevent firing while the blast
loaded on the launcher except for the wings addors are open.
fills. The last compartment is the magazine whereThe operators of the ready service panels (EP-6
missiles are stowed, mated or unmated. Taed EP7) have to be alert to any delay in the
magazine is not considered a part of the launchlogding or a change in loading orders. The ready
system, as transfer of missiles and boosters ftoredrvice hoist can bring any selected round to the
is not normally part of the launching systemtwist position, but if the selected round is one or
operating cycle in loading weapons. more stations away from the transfer station (hoist

When preparing for an attack (real or simulgte@osition), it takes longer. Only a few seconds are
an alert signal is sent throughout the weapmyquired to bring a missile to the transfer positio
system from CIC or the weapons control statioBuppose an "S" missile is wanted and there is an
This signals the various equipment operators émpty tray at the transfer position, then a "W"
place their equipment from STANDBY to READYmissile, and the third contains an "S" missile. It
status. Alert bells sound in the ready-servieeuld take about three times as long for the "S"
compartment and in the wing and fill assembiyissile to reach the transfer station, ready to be
area of the launching system. Power is turned orhtosted to the loader rail and then rammed to the
operate the system. The feeder system is fuling and fin assembly room.
energized and set up for automatic operation. TheJsually both rails are loaded simultaneousty, b
launcher train and elevation control is set up foever with "W" missiles. Before anything can be
remote operation. At the launcher captain's padehe about loading a "W" missile, the weapons
(EP-2) the Launcher Ready Switch is placed irofficer (or officer designated by him) must unlock
the READY position and the Firing Safety Switcthe box in the weapons control station and position
in the FIRE position. the "W Enable" switch to ON. Then launcher

As soon as the launching system is ready, tregsonnel are ordered by sound-powered telephone
Launcher Station Ready switch lights up on the remove the locked antiloading devices from the
launcher direction console in the weapons contf@V/" missile booster shoes (fig. 3-13), and to
station. The console operator then checks tmdock the safe (in the wing and fin assembly
number and type of missiles stowed in the reasom) containing the "W" arming plugs. Notice
service compartment, as indicated by numeralstbat the antiloading device is locked with a key.
his console, and double checks by sound-poweiidds key is kept in the custody of the weapons
telephone to personnel on the launcher. officer.
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The Mk 7 launching system is similar to the Mboth systems for the span track, the blast doais an
12 launching system in many respects. Thwee loader (excluding the power drive). The area 1
applications of basic principles of hydraulics aretcumulator is the same in both systems, On these
electricity are similar in both systems. The sant@pics, OP 3590 volumes 2 and 3 applies equally
mechanical and hydraulic aspects are found in  well to both systems.
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In the Terrier and Tartar systems, except tlke Mave a ready service ring (fig. 3-14), and there-fo
22 Tartar system, ready service rings anas no need for ready service panels (EP-6 and EP7
mechanisms that can be rotated to bring timethe Mk 7 system). Panels EP-6 and EP7 in the Mk
selected missile to the loading position. The Tald2 launching system are magazine control panels
ready service rings are not really rings either lmcated on the mezzanine just above the magazines.
appearance or functionally. Each is actually Tdhe Mk 12 system has ten ™additional control psinel
horizontal rectangular assembly containing 8 trayscated throughout the system; most of them are not
arranged in two layers. Each tray can hold om&anned in automatic operation. These provide for
missile with assembled booster. Two pairs of eadxiliary and local control of the equipments for
hoists in each ring can raise or lower the endstraamergencies and also for checking equipment after
in each row. A pair of center hoists in each riag cmaintenance or overhaul. They provide for
hoist the center tray high enough so that shoeseatremely slow operation, not intended for tactical
the booster can engage the loader rail. The traysise. The number of men required for the launching
the ring can be translated laterally. Thus traysdrew is the same as for the Mk 7 system. No men are
the bottom row can be shifted to the upper rogtationed in the magazine area below decks. In the
those in the upper row can be shifted to the certét 12 launching system, all the missiles are stowed
of the row and hoisted by the center hoists agsembled into Magazines Mk 7 Mods 0 and 1; there
transfer their missiles to the loader rail. is no additional magazine beyond this for unmated

The ready service compartments hold a totalmofssiles as in the Mk 7 launching system.

16 missiles in the A and B sides and the magazinéAs in the Mk 7 launching system, the orders eom
holds an additional 30 missiles, mated or unmatém the weapons control station; the operatohat t
The Mk 12 launching system has 26 missiles EP-2 panel monitors his panel and operates the
each side of the magazine, a total of 52 missdkés,switches to comply with the orders. The order from
assembled (except for wings and fills). Fdhe weapons control station causes a blinking light
effective operation, one tray support must be emptgicator on the EP-2 panel; turning the ordered
of trays. In both systems, the missile (in its }rey switch changes the blinking light to a steady light
raised by a hoist, operated by a hoist power drivVéhile the method of bringing the selected missile t
A tray transfer mechanism provides for transferriige assembly area is different because of the
a tray from the tray support to the hoist or frdva tmagazine location and its design, the work of the
hoist to the tray support. The loader receives tmen on the launching system is no different. There
missile-booster combination from the tray via ttee only two manual operations, the attachment of
loader rail. In the Mk 7, each tray holds ontbe win~ and fins, and the installation of the red
missile; in the Mk 12, each tray support holds tvasming plug on! W type missiles. Operation
trays and the tray support remains in position whemecklists should be posted at each station in the

a tray with its missile is hoisted. launching system. The man (or men) at each station
should follow the checklist to ensure that stepk wi
Mk 12 Launching System be performed in proper sequence.

Safety switches in the wing and fin assembgaar

As pointed out earlier, the location of theave been mentioned several times, sometimes as
magazines and the resultant changes in fhet switches and sometimes as hand switches. In
launcher-feeder mechanisms is the biggest aredahef Mk 7 launching system, each assemblyman has a
difference between the Mk 7 and the Mk 1ot switch which he presses when he has completed
launching systems. How does this affect tlims assembly work and has stepped behind the safety
sequence of operations in preparation for firing@reen. In the Mk 12 launching system, hand
Several of the launching system control panelitches have replaced the foot switches. There is
(table 3-1) are the same mark and mod as in the s likelihood of unintentional actuation of a tdan
7 launching system, which means they have theitch. When the lights on the assembler panel
same circuits and pushbuttons, and therefore the
same steps in operation. The Mk 12 does not
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(EP-4 or EP-S) indicate that all the safety swischStandard missile when it is placed in service on
have been actuated, the assembler captain armssthips. Modifications will be made to the existing
missile (if required) and lets it move on througle t launching systems to accommodate the two types
blast doors, which open 10 seconds after assendflystandard missiles, the medium range (MR) and
begins. It takes 5 seconds for the blast doorpémp the extended range (ER).
assembly of wings and fins has to be completed inTo make the Standard missiles compatible with
10 seconds. existing shipboard systems, some minor
modifications must be made. Actually, two
STANDARD MISSILE LAUNCHING SYSTEM comparisons must be made: (1) between Terrier
missile systems and Standard (ER) missile
The already installed Terrier and Tartar laungh systems; and (2) Tartar missile systems and
systems will be used to launch the
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Standard (MR) systems. On some ships, either theircuits, (2) Warmup time delay bypass circuits,
Terrier or the Standard (ER) missile can be us€8tandard missiles need No warmup), (3) Circuits
and on some Tartar ships, either the Tartar or thedelay missile firing until its one shot batterie

Standard (MR) missiles can be used. are ready for use (stabilized) and (4) a signal
Relatively minor changes to launching systerosmparison network to identify the Standard
include: (1) Missile identification missile illuminator frequencies.
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