CHAPTER 4

LOADING, UNLOADING, AND DUD-JETTISONING

The preceding course of this series and e on Navy ships. The quals relating to dud
preceding chapter of this course gave you pittisoning are listed for lower grades, but youéa
overview of guided missile launching systems. Thkige responsibility for supervising the activity. &'h
control panels operated by GMMs were describelkcision to jettison a missile is made by higher
The functioning cycles in three types of operatioatthority.
automatic, step, and emergency were explained,
and crew stations were illustrated. TERRIER MISSILE SYSTEM

LOADING is the process of bringing the round
from the magazine, attaching any additional partsEach side of the Terrier launcher is servicge@ b
necessary (wings, fins, power supply, armimpmplete and independent loading system, and
plug), and placing the complete missile on tleach of these systems is serviced by a
launcher, ready for firing. corresponding handling system. Except for some

UNLOADING the missile consists of returningninor differences, the operation of the two sides i
the round to the magazine or to a container for affentical. The installation on different ships
loading. Wings and fins have to be folded @ccounts for other variations; the mark differences
removed, the arming plug and the thermal battersesount for the greatest variations; mod changes
removed, and the round stowed in the magazinepiay be simple ones. The changes required to
the cell or tray designated for it (or packed ® iaccommodate the Asroc missile in the Mk 10 Mods
container for shipment). 7 and 8, however, are more than minor although

Since most of the work is done automatically liye principles of operation remain the same.
launching system, and lower rated men do most ,of
the assembling and disassembling,. what does LL@ADING
GMM 1 or C do? He may operate a control panel,
supervise the work of the assembly team, act as dhe location of the loader in the Terrier
safety observer, troubleshoot the equipment, dadnching system is pointed out in figure 2-8.
make the more difficult repairs, including overhaiigure 3-8 points out the location of the loader
and adjustment of equipments. power drive, and the loader rail view port. Table 3

You need to become completely familiar withl, shows that the Mk 8 loader has been used on Mk
the system or systems you have on board, but Youand Mk 10 Terrier launching systems, with
also need to know about other types of systems. modifications. Ready service rings are identified i

This chapter emphasizes the role of the GMMbath of the above illustrations for the Mk 10
and C in loading and unloading missiles, and gagstem. The comparable component in the Mk 9
into detail on the operation of the dud-jettisonirgystem, the magazine cell rack, is shown in figure
methods for the different missiles in 3-5. The three ready service rings of the , Mod 7

and Mod 8 were shown in the preceding course,
Gunner's Mate M (Missiles) 3, &,2NAVTRA
10199.
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CHAPTER 4 - LOADING, UNLOADING, AND DUD-JETTISONING

The feeder includes the loader, the magazpanel are covered and are not in operation during
and/or ready service rings, and the assembler, eagctomatic procedure.) He reports any maloperation
with its components. of the equipment, by telephone, to the feeder

The sequence of steps in moving a round fraystem captain and the operator of Guided Missile
the magazine to the launcher was given in chapgdatus Indicator Mk 81 Mod 0 in weapons control.
3 for Mk 9 and Mk 10 launching systems. If yoUnder emergency conditions, or during any
have had duty on a ship with Terrier capabilitpaloperation, the launcher captain stops the
these steps are familiar to you. If your experienle@incher movement with the train and elevation
has been with other missile systems, you wiperation selector switch or with the train and
recognize the similarities. Now you need to knoglevation motor switches.
the launching system so well that you can explain i Grounds are a major cause of casualties,
to lower rated men, and can direct and supervissponsible for damage both to personnel and
their work in the loading process. The only manuaidnance equipment. Particular attention should be
work involved (if everything is working OK) is thegiven to watertight integrity of watertight packing
assembling of the wings and fins in the assemBlyffing tubes, covers on junction boxes, switches,
room. If any part of the system fails to a@nd all types of exposed equipment, as well as
automatically on signal, you need to know how &muipment in areas where condensation can take
find the trouble and correct it. The multiplicity oplace. Damage from moisture is a severe problem
parts in the launching system makes this a real tropical climates; frequent inspections are
challenge. If you look at the whole complex, iecessary to detect mildew or other signs of
might seem too intricate to master, but if yamoisture. Other unintentional grounds may be due
remember it is made up of applications of simpie abrasion of insulating material on wires, cohtac
machines, operated by hydraulic or pneumattexposed wires, or poorly made connections.
power, electricity, and electronics, you can Grounding of explosive components, handling
understand it and unravel its problems. equipment, and containers during handling was

Warn trainees and other nonoperating persontescribed in chapter 2.
in the launching system compartments not to touchwhen acting as assembly captain, do not allow
controls. Only authorized personnel are permittdte assemblers to remove wings and fins from the
in the launching system compartments. NO ONEr&cks until the missile has stopped in positiothm
permitted in the magazine area when the systenagssembly area. Wait until all the assemblymen
being operated. New and inexperienced personnale completed their wing and fin assembly, have
must not be permitted to work alone, but must beepped back to the clear area, and have pressed
under direct and continued supervision of skilletheir safety switches. Then signal the launcher
and experienced personnel. All persons whassptain that the assembly area is ready. If aysafet
duties involve the operation of, or stationing an ewitch is inoperative, or malfunctions in any way,
near power-operated missile equipment, must dieeck to see that all the assemblymen are in the
thoroughly familiar with the safety orders andear area after completing assembly; then signal
precautions and operating instructions for thie launcher captain "CLEAR BY-PASS." The
equipment. As a supervising petty officer, yosafety switch used by the assemblymen is a foot
must remind your men frequently of the safepwitch on some mods, while a hand switch is
rules and regulations and enforce them. Violatiprovided on others; but each man has one at his
of safety precautions, willful or accidental, shebubplace in the assembly area.
be reported at once to the immediate superior.

Safety devices should always be kept in good orddtLOADING
and operative at all times.

The launcher captain monitors the launchingWith some launching systems, all Unloading
system functions by watching. the indicating lightaust be done in step control (LOCAL or
on his panel during automatic operation. (The st®JANUAL), but automatic unloading is possible
control lights and switches on the EP2 with the Mk 10 launching system. The unload
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order is sent by WCS and will indicate the side, A During continuous firing, there will be missle
or B, or both, causing a blinking light to appear an the assembly area as well as on the launchers.
the launcher captain's panel. The missile may beBefore the missile to be unloaded from the
the assembly area or on the launcher when kencher can be moved, the missile in the assembly
unload order is given. The launcher captaamea of that side has to be returned to the magazin
positions the switches on his panel to conform The launcher captain must be VERY SURE that
the unload orders, and this initiates the automatere is no missile in the assembly area before he
unloading. The launcher synchronizes to loathrts the unloading procedure. In automatic
position and then proceeds through the unloadungoading, the launcher captain positions his
steps, the reverse of loading. unload assembly switch, the assemblymen remove

When the missile reaches the assembly area,thieewings and fins, the assembly captain positions
wings and fins must be removed and returnedthe assembly-ready switch on his panel to
the racks. During the unload operation, visualBEMOVED, and the weapon is moved by the
inspect to be sure the wings and fins are removsgstem mechanisms back to the magazine or ready
the booster is unarmed, and the missile sustasnesarvice ring.
in the SAFE position before returning the missile At the end of the firing, all missiles must be
to the magazine area. A dud or misfired boosteturned to the magazine before the system is
being returned to the magazine must not Heactivated.
removed from the wing and fin assembly area untilAn unloading cycle is necessary after every
the feeder system captain is notified that thieng of an Asroc missile from a Terrier system
booster and missile sustainer have been checkedause the adapter must be returned to the
and reset to the UNARMED position. magazine tray.

The assembly area is the most dangerous section )
of the entire launching system during loading arieP Control Unloading
gnloading operations. It is the responsibility bét g, checking or maintenance purposes, or in an
instructor (usually @ GMM 1 or C) to ensure th@tnergency, the unloading operation may be carried
aII.safety instructions are strllctly adhered toeTh ;i in step control. Step control is always used
trainees must not be permitted to, operate hfen moving the missile-booster combination
equipment, to position control switches, ot 9,y the ready service ring to the checkout area fo
perform any other work on the system withop ine care ‘and maintenance or for repairing
direct and continuous supervision of the instructegissiles previously struck down as duds. Step
Although each trainee is responsible for his oW@dntrol must also be used for exercise and
safety, you, as a petty officer, must give frequegiiikedown. The steps are initiated one at a tige b
reminders of the safety precautions and be Q@ of the push buttons on the launcher captain's
constant watch to see that they are observed. WRgRe| The |aunching equipment is always started
the feeder system is in operation, the assemblyrm:rgtep control. Use the OP for your launching
remain on the station \_/vith their foot switchegystem, the drawings, and the checklist for the
depressed, except during actual assembly Pfcedural steps and the designations of the
disassembly of the wings and fills. The operator Qfjitches to be activated. The lights and switches o
the assembly captain's panel must not give §i& conrol panels are plainly numbered and
READY signal until he is completely sure th%\beled, but it smoothes operation if you
every man has stepped back to the safe area @pdjiarize yourself with the panels so there is no

has his safety switch depressed. There is |8Rqy delay while you search the panel face for the
emergency wing and fin assembly bypass SW'tﬁBht button or switch to operate next.

on the panel, but this must NEVER be used excepirheg ingicating lights on the launcher captain's
in case of a malfunctioning foot switch and d“r'rkganel show switch actuation. Each pushbutton
equipment checkout when personnel are clear ghiains two light bulbs, separated by a center
the assembly area. divider. One bulb (or one-half of the pushbutton)
corresponds to the A side and the other
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to the B side of the launcher. When using the Stdpors are opened. Sound the loader warning horn to
Control switches, depress the pushbutton andwdarn everyone away from the loader area. After the
not release it until the indicating light appedrs. loader has moved the missile from the launcher back
check for a faulty bulb, push the "Press to Test'the assembly area, close the blast doors. Time me
pushbutton (fig. 4-1) at the bottom of the EHA the assembly area quickly remove the booster or
step control panel. If the bulb tests "good," batotor fins and stow them in the racks provided for
still no light shows, investigate for the source tiem. Other assemblymen fold the fins on the
trouble. missile. Before the magazine door can be opened, fm
Before beginning the unloading procedure, theemoval must be completed. The assembler captain
launcher must be latched in the load position. Timeist check. that the missile has been safed.
launcher contractor (which warms the missile If only one type of missile is stowed in thadg
while it is on the launcher), and the arming tosérvice ring, any empty tray can be moved to the no
must be retracted before the blast 1 position to receive the missile. If the readysmr
ring has more than one type of missile, the
designated tray must be indexed to the no. 1
position. The designation of particular trays to
specified missiles at replenishment was described i
chapter 2. It is possible to change the assignmint
trays if necessary; consult the OP for the proagdur
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3. Power failure due to malfunctioning intekee
switch not properly adjusted mechanically, fuse
blown (short circuit), loose connection, dirty
connection, improper grounding, broken lead (open
circuit), faulty contacts.

4. Power failure due to malfunction of relays-
loose connection, broken lead (open: circuit), thaul
contacts, coil failure, overload on system.

5. Mechanical failure-improper lubrication (rus
corrosion), working surfaces burred or scored,
improper adjustments, equipment out of . alignment
(frequently caused by extreme shock or heavy
weather conditions).

6. Hydraulic failure-oil supply insufficientjran
oil supply system, foreign matter in oil supply
system, improper valve adjustment, scored valve or
valve sleeve (foreign matter in system).

Figure 4-1.—Step control switches, EP2 panel, Mk 10
Mod 7 Terrier launching system.
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It is hoped to eliminate (or greatly reduce)wadecision to jettison comes from the commanding
common failures by conscientious application officer via the weapons control station.
the 3-M System. No hydraulic system, for The dud-jettisoning unit (fig. 4-2) is assoett
example, should be without sufficient oil if a ilga with each launcher to permit the ejection of messil
check is made. The greatest cause of trouble wallinds from the launcher. Each unit consists of two
probably continue to be no. 1, "Personnel errors.'gjectors and a control panel (fig. 4-3). The dud-

jettison units are mounted in such a way that
Troubleshooting ejection can be performed at approximately 95° or
275° of train and at 34° of elevation. (The tramula

In spite of the best preventive maintenancerethelevation are different on each ship.) The launcher
will be some operational failures. The cause of thetomatically trains and elevates to bring therafte
trouble may be hard to locate, so you have to tracel of the round in line with the dud-jettisoning
it down. The ability to use schematics and wirirgjector, and a pneumatic mechanism in the ejector
diagrams is essential. elevates a piston in line with the round. The pisto

Troubleshooting (casualty analysis) is a veextends slowly, under low pressure air, until its
important part of maintenance. Before starting amushroom-headed piston mates with the after end
repairs of a system, determine which of tlo# the round, then extends rapidly with a short,
components is (are) faulty. It frequently happepswerful pneumatic stroke (3500psi), forcing the
that the person doing the troubleshooting finds tfend off the launcher and over the side.
faulty component, replaces it, but fails to locdlte = The control panel for the dud-jettison unit is
origin of the trouble. The origin of the casualtmounted in the deckhouse, and is operated by the
must be located before replacing a compondatincher captain (or the port side assembler
otherwise the trouble will recur and the newaptain) upon orders from the WCS by sound-
component will be damaged. powered telephone. In the Mk 10 Mod 8 system,

Before performing any casualty analysis tre control panel is adjacent to the A-side blast
repair work, you should be thoroughly familiafioors, within the aft compartment. When the ship's
with the equipment, the sequence of operations, thlk exceeds 20°, jettisoning must be performed
control panels, manual and interlock switchesnly on the downroll. A standard bubble type
indicating lights, mechanical and hydraulimclinometer with a 45° index scale is mounted
functions, and the relation of the control system next to the dud-jettison control panel to indicate
the weapons control station. Troubleshooting ship's roll.
discussed in several chapters in connection withThe launcher captain initiates jettisoning by
different types of components. It may requiggositioning the DUD-JETTISON switch at the EP-
considerable persistence and patience or it may2beanel, which causes the launcher to synchronize
quick and easy, but it should always be methodieaitomatically to the dud-jettison position.

and thorough. The dud-jettisoning procedure may be applied to
a dud missile, a misfired booster, or any other

DUD-JETTISONING condition which necessitates a decision to jettson
weapon.

Jettisoning of missiles may be necessary in an
extreme emergency or if hazardous conditio@peration
exist, such as fire on deck in the vicinity of the
launcher, or if the weapon is damaged by enemyWhenever the firing key is depressed, the DUD
action, or if it failed to fire and circumstances dand MISFIRE lamps light momentarily, until the
not permit returning it to the magazine or thmissile has cleared the rails. However, if the
checkout area. DO NOT JETTISON A MISSILHEnissile is a dud, the DUD lamp continues to be
WITH A NUCLEAR WARHEAD. The lighted. The contractor fails to retract. The opara

may try to fire the missile by placing
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DUD-JETTISONING UNIT
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Figure 4-2,—Dud-jettisoning unit Mk 108; cross section view. DLG Terrier installation.

the dud switch in the ON position. If this succeedsde assembler captain mans the dud-jettison panel.
the contactor retracts and the DUD lamp, the RAHe must have sound-powered telephone
lamp, the WARMUP TIMER RAIL lamp, and thecommunication established. At the control panel
READY TO FIRE lamp all go out. When thdfig. 4-3) he opens the positioner air supply valve
arming tool unwinds, the READY lamp also goekhis connects to low pressure air. Next, he rotates
out. the positioner control lever to POSITION 1 for a

If attempts to fire the missile are unsuccds#fu BT -3 missile or POSITION Il for a BW-1, for
may be returned to the magazine for latejector side A or B, whichever side is to be used.
inspection and possible repair; its location When the ejector is in the raised position, roth&e
marked on the control panels. In some situatigetison lever to CHARGE and hold the lever in
(emergency or combat), it may be necessarytlds position until the air pressure meter read3035
jettison a dud missile; wait for the order to do so psi. (Pressure requirements for your installation

A DUD indication will also occur if the firingmay be different.) A light ("Safe to Jettison™) on
key is released too quickly (before 1.5 secontlt® control panel indicates when the ejector ik ful
have elapsed). The booster firing relay will not lvaised to "Firing Position."
energized and as a result a dud missile is lethen
launcher. WARNING: Do not cycle below the designated

operating pressure.

OPERATING THE DUD-JETTISON PANEL. - Rotate the jettison lever to READY and wait for
Suppose jettisoning of a missile has been orderd® command. Upon receiving the command to
On a Mk 10 launching system the port "Jettison,"” check that the air pressure meter
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Figure 4-3.—Dud-jettisoning panel, Terrier launching system Mk 10 Mod 0.

reads in excess. of 3400 psi and rotate the jettiso There are differences in control panel switches
lever to JETTISON. The head of the ejector @d nomenclature, but the principles of operation
forced against the missile base by the air pressare very similar. The steps in operation of the-dud
and spring pressure from the spring side of tietison panel on your ship should be posted beside
firing valve, and the missile is forced overboattie panel. On some mods, a metal instruction plate
from the launcher. Note that the air. pressure slirap permanently fastened to the dud-jettison panel,
rapidly. Lastly, rotate the positioner control lete directly in front of the operator. After the jetiis

the STOW position. The dud-jettison unit must loperations are completed, the dud-jettison panel
lowered ALL the way before the launcher pow@perator moves the lever of the Positioner Air
brake can be released and the launcher trained @ugply valve to CLOSED, and the launcher captain
elevated for reloading. returns control to the EP2 panel by
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repositioning the switches to the desired type ofA dud or a misfired booster being returnedchi t
operation. magazine must not be removed from the wing and
If the round is considered dangerous to thp,sHill assembly area until the feeder system captin
the launcher captain positions his emergenogtified that the booster and the missile sustainer
enabling switch to ENABLE upon telephonebdave been checked and reset to the UNARMED

order from the WCS operator. The WCS operafoosition.
then holds down the dud emergency firing switch
until the round leaves the rail (RAIL LOADED WHAT TO DO WITH ASROC. With the
light goes out). This is dud firing (not jettisogiy extensive missile tests and circuitry checkout
and is carried out in WCS without action by thequired for Asroc missiles, it is not likely thamh
launching system crew. This method of dud firingsroc missile will have to be jettisoned, as duds
disables one side of the launching system. Itéslusvill be discovered before the missile is placed on
only in case of real danger from the missile on ttiee launcher. If it is necessary to jettison ano&sr
launcher. This method of dud firing disables omeissile, the adapter rail is jettisoned with it.idt
side of the launching system. It is used only isecgettisoned in the same manner as a Terrier missile.
of real danger from the missile on the launcher. If a dud results from loss of synchronization, it
should be handled according to ship's doctrine.
SAFETY RULES FOR DUD JETTISONING. -
Under emergency conditions or during ang It a Dud or a Misfire?
maloperation, the launcher captain must stop the
launcher movement with the train and elevation Note the difference between a dud and a misfire
operation selector switch or with the train arifithe DUD lamp lights on the weapons assignment
elevation motor switches. console (WAC) when the firing key is pressed,
In case of booster misfire, do not permibthing happens to the missile-it does not transmit
personnel to approach the launcher for at leastth® electrical energy to set off any explosive
minutes after the last attempt to fire, and thimdir components. Except under certain tactical
circuits have been known to be open. The tirsguations, when the launcher has to be cleared
limit is at the discretion of the commanding officequickly for firing, the dud missile can be returned
and is not obligatory in time of action. to the magazine for later examination and repair. |
The return of a dud or a misfired booster ® th misfire, some part or parts of the explosive
magazine, or dud jettisoning, it should not lsystem were actuated when the missile firing key
started until the firing safety plug in the EP-@as depressed, but not enough to send the missile
control panel has been removed. off the launcher. A misfire presents a dangerous
During all operations for disposal of misfires situation. If the MISFIRE lamp lights at any time
dud, the launcher captain should remain at ligring the firing cycle, there are three alternesiv
control panel to guard the firing safety plug aad (1) emergency firing procedures may be used; (2)
observe and make certain the launcher and the launcher may be aimed in a safe direction for a
guide remain in a SAFE and UNLOAD position. waiting period prescribed by ship's doctrine. If
Do not position the emergency enabling switdlothing happens, the missile may be returned to the
to ACTIVATION and ENABLE during firing, magazine for later examination and repair; or (3)
unless specifically ordered to do so by weapai® round may be jettisoned.
control. Use caution as to the proper side and theA missile is considered to have misfired whisn i
position ordered. booster fails to fire after its electrical and heydlic
During unload operations, visually inspect ® Isystems have been activated and the booster firing
sure that wings and fins are removed, boosterretay has been energized. When the firing key is
unarmed, and the missile sustainer is in the SA&€&pressed, the DUD lamp lights and the MISFIRE
position before returning the missile to thamp flashes. When the missile fails to clear the
magazine area. rail, the MISFIRE lamp continues to flash and the
DUD remains lighted.
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You cannot tell whether the explosive train insidegular intervals by exercising each dud ejector (n
the missile will sputter and go out, or if it wWilurn missiles on launcher rails). Replace indicator lamp
and explode on the launcher, or if it will fire &n bulbs on the control panels when necessary. The
short time. All factors of the situation - knowmutside of the panel should be cleaned periodically
calculated, and surmised - have to be consideredUsually wiping with a dry cloth is enough; a damp,
deciding whether to wait and see what happenssoapy cloth may be needed .to remove grease spots
jettison the missile. In a battle situation, it mag or fingerprints. Wipe dry. The dud jettison unit
necessary to fire a missile from. the other side ddes not require lubrication. In particular, talkeec
the launcher while leaving the misfire on the firstOT to lubricate the firing piston head or stem.
side. Several attempts may be made to fire the/WARNING: If it is necessary to disassemble any
missile, by means of the emergency firing kegf the air lines, be sure the valve in the shigghh
When the emergency enabling switch is ptessure line (4500 psi) is closed, and also the
NORMAL, the emergency firing key can be heldearest shutoff valve in the 100-psi ship supply
down as long as desired in an attempt to activhie. Bleeder valves in the ejector unit
and fire the missile. If it is placed adccumulators should be open. Tag all valves while
ACTIVATION AND ENABLE, the booster firing working. Protect any open ends of pressure lines
transformer is energized through an alternat&h suitable caps or plugs to prevent entry of,dir
circuit and many of the normal firing relay contactoisture, or other foreign matter.
are bypassed. If the firing is successful, it showslt may be necessary to replace a gasket on an
the relays were at fault on the first try. If thejector unit, or a defective limit switch. The need
missile cannot be fired by this method, most likefgr a new gasket may be discovered when checking
it will have to be jettisoned. Decision must bie air-charging chamber of the ejector for
made in WCS. hydraulic fluid or moisture. To make the check,
The two emergency firing circuits in the Mk 18emove the drain plug from the lower end of the
Mod 7 launching system, EMERGENCYjector assembly. If there is any drainage, wige th
ACTIVATION AND ENABLE, and drain port clean, check the gasket and plug for
EMERGENCY ENABLE, are used only in thesigns of deterioration, and replace if necessary.

Terrier mode. Wait at least 2 hours after a unit has been cycled
before making the drainage check. Further
Malfunctioning of Dud-Jettisoning Units disassembly of ejector units is not contemplated,

short of battle damage.

The dud-jettisoning unit has been designed toAir filters and air breathers, of which thene a
provide maximum service with a minimum ofix: each in the Terrier jettisoning equipment,
maintenance. A major difficulty that may beequire regular inspection to see if they need
experienced with dud-jettisoning units is thata# i cleaning. Cleaning is done by washing the filter or
forming in the valve passages. This is caused lirgather in solvent, rinsing in clear water, and
rapid expansion of moist, compressed air. Amlyying with a stream of compressed air. Never
moisture traps in air lines should be drainelirect compressed air at yourself or others; it can
regularly. Deicing lines port heated fluid to thke fatal.
cover door sections to prevent formation of ice Before unscrewing a plug that holds a filtez, b
during cold weather, permitting operation of theure the manual shutoff valve on the jettison panel
jettisoning unit in the most adverse weather closed and that the pneumatic lines leading to.
conditions. The anti-icing system which alsihe ejector are vented {JETTISON AND OFF on
protects the launcher from icing. panel). (Seer figure 4-3.) There are four of these

plugs (and filters) on the face of the panel.

MAINTENANCE.-Since the dud-jettisoning The sensitive switch assemblies, solenoid
unit is intended for emergency use, it must be kegstsembly, and dud-jettison synchro-transformer all
in operating condition, ready for instant use wheeed periodic inspection, and adjustment or
needed. Check out the equipment at: replacement as required. The adjustment is
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determined at installation and is not changed J|ater, 28, 29 and 30 must be performed weekly and
but units are brought back into adjustment if theyust be conducted together and in sequence.
vary from it. Two sensitive switch assemblies affeirning to step No. 27 in the table of test
located on each ejector. The four solengmocedures, you find that the EP-3 panel on the
assemblies are all located in the jettison contlauncher and the weapon assignment console in
panel. Any malfunctioning parts are replaced. The weapons control station must be manned. The
synchros are located within the EP2 panel. Taetions to take (buttons to push) and the desired
synchro control transformers are adjusted msponse for each are listed. Sample log sheets are
replaced. Instructions for this are given in OP2350shown for recording performance of tests. If any
Manual switches are not repaired but are reglatailure is indicated on the EP-3 panel, obtain the
if they do not function. (The foot-operated safetyrcuit diagrams of the system, schematics, and
switches in the assembly area are an exceptidhe maintenance instructions for your equipment,
These include indicating pushbutton switdinace the trouble to its source, and correct it. It
assemblies, pushbutton switch assemblies, togulay be only a burned-out signal light, or it may
switch assemblies, and rotary switch assemblies some trouble very hard to locate; Check out
used on control panels. the simplest or most obvious cause first. Work in
Maintenance of the electrical cables includesoperation with the men from the weapons
periodic checking of the cables, connectors, oertlzontrol room to locate and correct the trouble.
associated components: Measure the insulatiorOperation of the dud-jettisoning equipment is
resistance of power supply cables with a meggerpart of the regular training schedule. If any part
ground-detection indicator on the EPI panglils to function as it should, it is up to you to
continuously monitors the control supply circuitocate and remedy the trouble with the aid of your
Disconnect this indicator before making a megg®aen. If the air pressure does not build up enough
test of a cable in the system. If an insulatido eject the missile, check the air lines and valve
breakdown is indicated, trace it down and correctaf the system. The publications custodian of your
then test again. If a cable is damaged so it requidivision has all the drawings, OPs, and other
replacement, get a spare cable of the same kimd frmublications needed for the care and repair of the
spare parts stock and install it. Umbilical catdes equipment aboard.
always replaced, not repaired. Do not splice aecabl

except in an emergency. Attach identification TALOS MISSILE SYSTEM
markers to all cables. All terminal lugs should be
crimped to their connectors. Talos, the largest of the Navy surface-to-air

TESTS.-Maintenance tests are conducted nissiles, is stowed as a complete round in the
cooperation with other ratings and all componeifitsroagazine. The missile and booster are mated
the missile system are tested. System readinetss tesfore stowing in the ready service compartment,
are performed every day; system maintenance tdéststhe wings and fins are added in the wing and
are performed weekly or monthly. Use the OP fbn assembly area when the missile is being
your weapons system when each test is performmadved to the launcher.

OP 2629, Volume 3CLG (Terrier) Guided Missile

and Anti-aircraft Weapon System, Maintenance TédiTOMATIC LOADING OPERATION
ProcedureqU;C), consists almost. entirely of tables

that list the tests to be made. The equipment to bdNormally the launcher rails are loaded
used, the settings to make on the control pansisjultaneously. This provides maximum fire
directors, computers, etc., and the response eegbeppbwer as well as backup in the event of a dud,
are all given in the tables. Step No. 29 is adéshe misfire, failure to capture the missile in flighut;
dud-firing circuits. Steps Nos. 27 and 28 are fany other contingency rendering the fired missile
misfire circuit testing. Referring to table 3.2,uyouseless. The load order comes from the Launcher
find that steps 26, Direction Console (LDC) in the
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Weapons Control Station (WCS). It is an order panels, indicate to the panel operators the logatio
transfer missiles, selected according to typé the missile and the stage of operation at all
ordered, to the launcher rails. Initiation of tlhkad times.
orders on the LDC causes the center hoistWhile wings and fins are being assembled to
mechanisms (Mk 7 system) to automatically lift theeapons, the assembly captain checks the TWO
desired weapons to the load position. The missif2&FE lamps on the safing plug on a W missile. If
are raised by the magazine hoist (Mk 12 syste@NE of them lights, he removes the safing plug
which rides on vertical rails, up to the main de@nd inserts the arming plug. If none of the SAFE
level, where the missile is received by the load&amps light he must obtain further instructionsfro
The empty tray is returned to the magazine by tie weapons officer.
hoist. The magazine door closes after the hoist and\s in Terrier systems, each assemblyman has a
tray have been returned. The magazine doors satety switch which he depresses when he has
operated by a hydraulic accumulator power driviemished his part of the wing and fin assembly. All
Power for the hoist operation is supplied by tlssembly switches must be depressed before the
hoist power drive, located on the machinery denkssile is loaded on the launcher rail. The Mk 7
of the magazine. In both Mk 7 and Mk 12 systemaunching system has foot switches in the assembly
shoes on the booster engage the loader rail doga; the Mk 12 system has hand switches.
which the missile is moved onward to the wing and The normal mode of loading is automatic. Only
fill assembly area. two manual operations are involved - attaching the
wings and fins, and installing the arming plug in W
In the wing and fill assembly area, warmupissiles. As long as everything is operating
power is applied, the missile arming plug (Wormally, the panel operators merely monitor their
missile) is installed, and the wings and fins apanels. If anything goes wrong, however, you have
attached. When the assembly operations #&velocate the trouble and correct it as quickly as
completed, the blast doors open and the misspessible. The OP for the launching system, for
are rammed onto the launcher rails. Then the blesample, OP 3590 Guided Missile Launching
doors close and the launcher is ready fBystem Mark 12 Mods 0O and 1, contains
assignment to its first target. As missiles aredusschematics for the circuits. The sequence of action
during combat, the initial setup of missiles in the described in the accompanying text. These aids
ready service ring may become changedl help you pinpoint the area of failure. If the
considerably. A tray that held a missile roundhat tfault is in the hydraulic system, or in pneumatic
beginning of operations may now be empty, or thbemponents, refer to the OP.
reverse may be true. Monitoring of the ready
service missile distribution by the operators c# ttunloading
ready service panels (EP-6 and EP-7) is of special
importance. To prevent delay in loading, the In the Mk 12 launching system, missiles may be
operators need to index rounds to the hombved automatically from the launcher to Area 2,
position, ready for the next load order withoutslosbove the magazines, or from Area | (wing and fin
of time, indexing past one or more empty trays (@ssembly area) to Area 2. The operations for
wrong type rounds) to get to the desired round.blinging the missiles from Area 2 to the magazine
there is a delay, the DELAY lamp lights on thare not automatic. Step control switches at EP-6
LDC panel, indicating to the panel operator that tand EP:, 7 magazine panels are used to bring. the
loading delay is not caused by a malfunction of anyssiles to the magazine and stow them. The
of the equipment. It also indicates whether thassiles must be halted in Area | so the wings and
delay is on Rail A or B, and whether an S or a iivis can be removed and stowed in their racks. If a
missile is to be loaded. W missile is being returned to the magazine, the
As the missile passes through the launchifmagenta) arming plug must be removed and
system, lights on the LDC panel in the weapolixked in its locked storage space, and a safing
control station, and on the launcher control plug installed in its
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place. The weapons officer has charge of the pluth&® launching system captain. They sound the
removal and insertion of the plug must be domarning horn when activating magazine
according to the checkoff list for this procedurequipment, operate the magazine equipment, and,
The antiloading devices, sometimes callethen unloading, strike down the booster-missile
handcuffs, are put back on the W missile boostermbinations.

shoes. These devices lock the booster shoes

preventing the transfer from the magazine to thALOS DUD JETTISONING

loader.

The safety switches in the assembly area, ardhe Talos launching system does not have dud-
used in the same manner as in the loadiegtisoning equipment. The launcher is used if a
operation. Each assembler steps behind his satktg must be ejected. The procedure with the Mk 7
screen and actuates his safety switch as soon aarfie Mk 12 launching systems is essentially the
has finished removing the wing or fin. When all 1€ame. If, after the firing key has been depressed a
switches are actuated, the next step in unloadihg console in the weapons control station, the
can be initiated, that is, to return the missiléhte missile does not fire and the DUD indicator lamp
ready service compartment. The man at the ERghts on the launcher control panel, the missile i
(or EP 7) panel operates the push buttons émnsidered a dud. Ordinarily, the wings and fins
unloading. The man at the EP3 panel monitors tre removed and the missile is returned to stowage
operation. as a dud for subsequent repair. In a tactical

In the Mk 7 launching system, unloading canngituation, it may be necessary to clear the launche
be done automatically, but is done in step modglickly so as not to lose half the fire power oé th
This is relatively slow. launcher. In that case, the dud-firing switch (for
or B side, as appropriate) is closed until the DUD
lamp goes out. The closing of the dud-firing switch

Step control is used for training, practiced aRypasses thg missile ac'tivation_cir.c'uits .in firthg
checkout. All or part of the loading cycle may he pooster sqwb_s: Only single-rail firing is possible
step control. Talos missiles are not fired in stfgm @ dud-firing key. Although there are no
control. The sequence of actions of the launchifiierlocks to prevent dud firing simultaneously by
system are the same as in automatic loading, "9 Poth dud-firing keys, this should be avoided
each step must be initiated by turning a switch Rffcause an inactivated missile is aerodynamically
pushing a button on a control panel. The stdpstable, and its flight path is highly unpredidab
control switches on the EP-2 panel are coverbyo m|SS|I_es fired simultaneously might collide
when not in use. Each switch has a light or a gaif€a" the ship.
lights to indicate the position of the component.

The pairs of lights indicate the position of simild/isfire

components on A and B sides of the launcher. The . o

fourth letter in the light designation indicates th. T the MISFIRE light goes on, it indicates that
side. For example, amber indicator light DSABfir”_]g was |n|t_|ate_d and the missile internal power
indicates that the booster arming device on theSitchover circuits were completed; the booster
side is extended. firing r_elay _ene_rglz_ed, but the weapon did not clea

The launching system captain operates the _g{é% rg!l. This Il'ght IS alway_s on momentarily 'after
control switches on the EP-2 panel. He maintaih§ firing key is pressed (in the WCS), but if the
telephone contact with the weapons control stati§y§aPon does not clear the rail in the time limit
and the officer in charge of the launching systef{€Scribed Dby the delayed misfire relay, the
The operators of the magazine control panels, EPABFIRE light remains on. If firing circuit troubse
(A-side) and EP-7 (B side) operate the equipméf suspected, emergency firing can be attempted
in compliance with phone orders from the officéfter the guidance circuits have been reset and the

in charge of the launching system or indicatortligffiSSileé gyros have been recaged. If a misfire is
orders from Indicated again, the

Step Control
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missile should be treated as a potential "handfiref the missile blast. The emergency igniter
It is kept on the launcher rail for 30 minutes wittartridge (fig. 4-4B) contains an igniter whichas
both blast doors closed, and if nothing happensplastic cylinder about 4 inches in diameter and 8
is returned to the ready service compartment andhes long, filled with 1500 grams of boron-
stowed as a dud. A missile already on the othér motassium nitrate pellets. This explosive provides
may safely be fired, but do not reload for 3gufficient ignition to the booster to develop full
minutes. normal booster thrust. The cartridges containing
the igniters are carried by the ship as ammunition
EMERGENCY FIRING.-Under emergencgomponents and are loaded into the injectors when
conditions, missile firing can take place from theeir use is anticipated.
emergency firing panel in WCS. Firing from this A test unit that simulates the emergency ignite
panel bypasses all system safety interlocks excaptl cartridge is kept in the injector at all times
those involving the blast doors, firing cutout camexcept when it is desired to use the emergency
and the firing safety switch. Unlike dud firing,ethigniter cartridge. It is used for the periodic aggl
emergency firing sequence energizes the missifethe injector mechanism, for checking the firing
activation circuits, making the launched missitgrcuit, and for sealing the cartridge housinghie t
capable of normal flight. Determination of when tajector unit against the weather. When the use of
use emergency firing procedures should be basieel emergency igniter injector is ordered, the
upon established ship doctrine and the tactit@lincher captain places the EMERG. FIRING
situation. When emergency firing is authorize&NABLE switch at EMERG. IGNITER position.
WCS notifies the EP-2 panel operator by sounthe launcher then automatically positions at 30°
powered telephone to set the EMERG. FIRIN@levation with respect to the deck (fig. 4-5A), the
ENABLE switches. WCS closes the emergenbydraulic latch on the guide arm is released, and
firing key when the EMERGENCY READY TOthe injector unit is rotated to LOAD position iméi
FIRE light goes on. The launcher may be damageith the longitudinal axis of the booster. The
if the emergency firing key is pressed before thigdraulic piston of the unit then extends and
light is on. It goes out when the rail has beearries the igniter cartridge and igniter to the
cleared by the missile and the firing key can beoster closure disc. The cartridge travel is stopp
released. Only single-rail firing is possible ias its forward flange contacts the Styrofoam
emergency firing. closure disc of the booster. The piston, contiguin
its travel, pushes the igniter out of the cartridge
EMERGENCY IGNITIER.-If the missile is notpunctures the center disc, and catapults the ignite
fired by emergency firing, the use of an emergeniogide the booster cavity aft of the booster grain
igniter injector may be ordered. It was designead fdig. 4-5B). The piston then retracts, carrying the
combat use to dispose of a misfired missile aaohpty igniter cartridge back into the ejector
booster, and to fire a missile tactically with theousing, and uncoils the umbilical ignition wire
hope that it might be a successful shot. Them the igniter in the booster (fig. 4-5C). The
emergency igniter injector has been placed an iajector rotates back into it stowed position, dimel
Mk 12 Mods 0 and 1 launching systems; later madsiter is then fired through the fire control pane
will have them installed with the launchers. Mk ({fig. 4-5D). The total cycle is completed in abéut
launching systems have been modified to inclusieconds.
them; figure 4-4 A shows the igniter injector
installed on each launcher arm, and figure 4-4BWARNING: Do not operate launcher in local
indicates the parts of the igniter injector. It isontrol with the emergency igniter extended.
hydraulically operated and is remotely controlled
through the launching system .firing circuits. & i WARNING: Do not operate upper blast door in
normally stowed position (fig. 4-4A), the injectsr local or manual control when the igniter is
locked to the guide arm by a hydraulically operatedtended.
latch (fig. 4-4B), out of the path
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In addition to the systems indicating circuitguncher. Its use must be authorized, and
telephone communications should be used betweethorization is given only if it appears thatsiniot
WCS, the launcher captain's panel, and the safedgsible to save the missile, to be repaired later.
observer.

If a Talos W Missile is a dud or misfire, ngtif ADJUSTMENT OF LAUNCHER TO
the nuclear weapons officer at once and follow WHSSILES
instructions.

Once the missile battery is activated, its poswe Although there are some differences in size in
rapidly dissipated. If the missile cannot be firétalos missiles Mk 11, Mods 0, 2, 3, and 4, the
within 5 minutes, it will be unstable and cannot baunching systems in use (Mk 7 and Mk 12) can
used for target intercept. The launcher must handle any of the missiles without special
trained into a safe area to fire the missile aft@djustments or adapters. All mods of Talos missiles
depletion of its internal power. and boosters have been built to the same diameter.

The emergency igniter injector is reloadékhe length has been increased from 30 ft 10 in. for
manually by inserting a new cartridge. This shoulde RIM-8A missile to 32 ft. 4 in. for the RIMBE
be done as soon as possible after firing, so thessile. The booster weight has remained the same
equipment is ready. for all mods, 4425 Ib, but the missile weight has

Remember that the emergency igniter injectorbigen increased from 3145 Ib to 3360 Ib. A
to be used only in a real emergency, such asnparison of the components of the launching
imminent danger of the missile exploding on the systems (Table 3-1) will show that many of the

components are the same for the
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Mk 7 and the Mk 12 launching systems, and som&nels to the launching system components is

have only a mod change. The fewest changes arehanged from the Mk 7 system.

the launcher and its components. The differences in

the arrangement and operation of the magazine &@CATION AND DUTIES OF PERSONNEL

ready service compartment has been pointed out.

To take care of these differences, the controlg als Location on shipboard will vary with the.

have to be changed, and it is in this area that yostallation; we refer here to location in relatimn

find many changes in detail although the principldse launching system. Where there are differences

applied are the same. between the Mk 7 and the Mk 12 launching
A comparison of the control panels listing faystem, these will be pointed out. This does not

the Mk 7 and Mk 12 launching systems (table 3-ibclude the men in Fire Control, Weapons Control

shows that there is at least a mod change in ev@tgtion, CIC, or other control rooms.

instance, and many are different mark numbers.The officer in charge supervises the operation

That means that the wiring from the and testing of the system. His position is on a
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platform near the EP2 panel. The launching syst8®wRTAR fins are erected automatically by

captain operates the EP2 panel. On the Mklatincher equipment. Figure 3-3 lists the activation

system, the EP3 panel is adjacent to the EP2 anpracedures for the Mk 13 Mod 0 launching system;

a control panel, but on the Mk 12 system, the ER@rmup of the missiles is shown in figure 3-1 O.

is a test panel and is manned only during tes$s, al

by the launcher captain. The test panel on the MRB@TOMATIC LOADING

is the EP9. In both systems, the relay panel is the

EP8, and it is not manned. The power panels,The operational sequence in automatic loading

EP1A and EP1B, are energized at the beginningaoth a Mk 13 launching system is as follows. The

operations, also by the launcher captain. Theincher guide arm is empty and the launcher is at

assembly captains' panels, EP4 and EP5, B@AD position.

operated by the assembly captains, each on his

side, in the wing and fm assembly area. Thel. Missile warmup is applied automatically for

assembly captain is also responsible for armingroinimum of 24 seconds to the selected number of

disarming a W missile, carefully following themissiles (1, 2, or 3).

checkoff list from the OP, Each assembly area (A2. Ready service ring rotates. The ready servic

and B) has 12 wing-and-fm assemblymen whing inner and outer magazine latches retract, the

attach the wings, missile fins and booster fins. ready service ring positioner retracts, and theyea
The EP6 and EP7 panels are called Reagyvice ring indexes CW (clockwise) to place a

Service Panels on the Mk 7 system, and améssile at the hoist. The ready service ring

monitored by operators during step control. In tipesitioner extends, and missile warmup is applied

Mk 12 system they are called Magazine Contrimr a minimum of 24 seconds.

panels and also are used for step control. The Mk B. Hoist hydraulic control is selected. Aftaet

system does not have local control panelrmup period, hydraulic control is transferred

comparable to EP9, EP10, EP11, and EP12 of ftwen the ready service ring to the hoist.

Mk 12 system. They are used to operate the loaded. Hoist raises to intermediate position. Thise

and the hoist power drives in local control. Byatch retracts and the hoist raises to the

using the local control panels, individual drivesic intermediate position, where the hoist pawl

be operated. An additional method of control, alsontacts the missile aft shoe.

controlled from the Local Control panels, is the 5. When the hoist is at the intermediate posijti

Auxiliary Drive System, whose separate pow#re magazine retractable rail extends to align the

drive is located next to the A side power drivesltfixed magazine rail (track) with the magazine door

slow and it is used chiefly for maintenancgpan track (rail).

purposes. Exercise control, a form of step control,6. The blast door opens and extends a spak trac

Is used while making tests. The span track completes the missile track from the
Two feeder technicians should be stationednragazine retractable rail to the launcher rail.

the feeder system, ready to perform emergency’. The elevation positioner extends into therop

repairs on the feeder. blast door to secure and align the launcher in
elevation (90°) during a load or unload cycle.
TARTAR MISSILE SYSTEM 8. The hoist intermediate raise latch retracis

the hoist raises a missile to the launcher.

The steps in the operation of the Tartar laench 9. Aft motion latch extends. When the loaded
in bringing a missile from the magazine to thHeoist completes its raise cycle, the launcher aft
launcher arm were described in chapter 3. nmtion latch extends to secure the missile on the
automatic loading, no one is permitted in tlguide arm. The warmup contactor on the launcher
magazine; no manual operations are needed inéhgages the missile (fig. 4-6) and warmup power is
magazine. This is true of all Tartar systems. Thexgplied for a minimum of 1.8 seconds. The fin
are no wings nor fins to be assembled; the openers engage the fins for
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unfolding. Mods 1, 2, and 3 have mindiorward motion latch unlocked. When the missile is
differences in the fm opener and housing. ignited, the contractor and the fin-opener cranks

10. Hoist lowers to magazine position. Wheatract behind shields that protect them from rtessi
the hoist is below the launcher, the traiolast. The forward motion latch holds the missite o
positioner retracts, freeing the launcher in traithe guide arm until thrust reaches 2330 pounds.
The elevation positioner retracts into the launchEnen the latch retracts, allowing free forward
guide arm, clear of the blast door. (See figuneovement of the missile. When the missile has
4,7). moved approximately 11 inches, the forward missile

11. Blast door closes and retracts span trashoe contacts the rail retract trigger, causingréile
The closed blastdoor provides a flameproof séalretract. When the guide arm is empty, the fin-
to the magazine. opener cranks reset in position for receiving aeoth

missile, the aft motion latch retracts, the forward

A new loading cycle starts if continuousiotion latch extends and locks, the arming tool
loading has been ordered by the weapons contaitacts, and the launcher returns to LOAD position
station. Up on the launcher, a target is assigresl the launcher returns to LOAD position to either
and the launcher slews to the ordered train aheé inner or outer ring, depending on the positibn
elevation positions and the missile fins athe hoist chain shifter the launcher rail exteridse
unfolded. As soon as the blast door is closed, taencher is then ready to accept the next missile.
missile may be armed and ignited, and the
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the same. In the misfire, the arming device must be
retracted; but the contactor and the fin-opener
cranks do not have to be retracted, as they are
already disengaged. In all situations the fins are
manually folded after the fin cranks are
disengaged. Folding the fins after the launcher has
trained and elevated to the LOAD position may be
difficult, but sometimes it is necessary to usd tha
position. Remember the warning about danger
from launcher movements. Place the firing safety
switch on the EP-2 panel at SAFE (which breaks
the power lines to the motors in the train, eleati
and launcher power units), remove the switch
lever, manually fold the fins of the missile on the
launcher, then return the switch lever to the panel
and reposition the switch to close the motor
circuits, and re-start the motors. Then depress the
fins manually-folded switch, and automatic
unloading resumes.

The missile has to be returned to the sameyread
service ring from which it was taken. If the hoist
chain positioner has been moved to the other ring,
reposition it. In automatic unloading the chain
shifter will automatically shift to the proper ring
The ready-service ring then rotates
counterclockwise (CCW) to the empty cell
position. Hydraulic control then shifts to the hpis
the blast door opens and extends the span track,
and the hoist rises to intermediate position. The
retractable rail extends when the hoist leaves the
magazine. When the hoist reaches the launcher, the
aft motion latch retracts and the hoist pawl engage
the missile aft shoe. The hoist (with the missile)
then retracts to the intermediate position. As soon

AUTOMATIC UNLOADING as the hoist is below the launcher, the elevation
positioner retracts into the guide arm, clear & th
Unloading may be ordered if the tactic®last door, which then closes and retracts the span

situation changes and the weapons control stafiti¢k. Beneath the blast door, the hoist moves from
decides to stow the missile, or if the missile ist intermediate position, where it separates the
dud or a misfire and WCS decides to stow tRist pawl from the missile aft shoe, to the

missile for future servicing. The steps in unlogdifnagdazine.

depend on the location of the missile at the tinge t During automatic load and unload the associated
decision is made to stow the missile. In the firg{€p control circuits are required to be open. The
situation, the missile may be on the launcher oMk 11 launching system cannot be unloaded in
may be on its way. It would continue to finish th@utomatic control.

load cycle in normal operation and could be

considered as on the launcher. In the second &deP CONTROL

third situations it is on the launcher but t

» hISuring step operations, the control selector switch
conditions are not

on the EP-2 panel is on STEP. This
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breaks the automatic load and unload circuits, ardh. The weight of the missile and the steep angle

prevents feed-back into the automatic circuit. Stepunloading would move the missile at too great a

operation is used for all exercise operations &ndgspeed if it were not slowed down.

the automatic mode malfunctions. (Parts of Figure 4-8 is a schematic of step operatiofirof

exercise circuits and step control circuits are raygeners and contactors on the Mk 13 launching

the same.) system. The step control switches on the EP-2
Strikedown,  off-loading, and checkoypanel are manually actuated after the system is

procedures are alo done in step control. The sgmteced in step control. The broken lines in the

equipment is used in both strikedown arditawing represent unload and exercise circuits; the

offloading, but the procedures are reversed. Té¢wid lines are load circuits.

same switching conditions are used for both

procedures. A slower speed is used durifdRTAR DUD JETTISONING

offloading. Reducing the air pressure that drives

the air motor on launcher reduces the speed wheifhe dud-jettisoning equipment for the Mk 11

transferring a missile from the launcher to ttend the Mk 13 Tartar launching systems differ in a

transfer dolly in off-loading. The pressuraumber of important details, so they will be trelate

reduction prevents the chain from buckling wheseparately.

the chain engages the missile off the guide
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Dud and Misfire Handling in the Mk 11 tactical situation requires it or if the missile is
Launching System unsafe for return to the magazine. The dud
jettisoning unit consists of two ejectors, one for
The dud jettisoning unit, figure 4-9, jettisonsach guide arm, and a dud jettisoning control valve
defective missiles from the guide arms when the panel. The ejectors align with the aft end of the
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missile on the launcher when the launcher ggstem to compensate for the ship's pitch and roll
moved to either dud jettison position. The ejectahen SMY1 is positioned to dud jettison remote.
spud extends hydraulically to contact the missiM/hen the dud jettison push button is pressed, the
Air pressure from the accumulator, in conjunctigattison piston extends to jettison a missile. The
with hydraulic pressure, acts on the ejector pistfmliowing safety precautions apply during dud
to move the spud forward and force the missile gdttisoning.

the guide arm and overboard. The dud jettisoning . o
unit can be operated either automatically or WARNING: Make sure that communications

manually. have been established between the safety observer,
To jettison a missile, the launcher is traimedl 2nd the launcher captain before jettisoning. Obtain
clevated to either the "A" or "B" dud jettisofp€rmission from the weapons control station before

position, where the applicable guide arm aligffdtisoning.

with a dud ejector unit. A spud attached to the cAyTION: Do not attempt to jettison with less
booster piston, extends to contact the missiled thgs4 2000 psi nitrogen pressure.

ejects the missile at sufficient velocity to cleae Do not jettison when the ship is rolling

ship structure. The spud then retracts, and Wgessively in the direction away from the
launcher returns to a load position if missileriyi anticipated path of the missile. Observe the

is to be continued. inclinometer to determine the degree and direction
The dud ejector unit is controlled and operatgg,q| (local control only).

by a combination of compressed air and hydraulicoperation of the jettisoning device consists of
pressure. Pressurized hydraulic fluid controlled gy, steps: (1) positioning the launcher, (2)
pneumatic-hydraulic accumulators generates Eﬁisoning, (3) retracting the piston, and (4)
fluid pressure. Low pressure air (100 psi) genﬁr""&@turning to a load position to resume launcher
the hydraulic pressure to extend and retract rations (re-extending the launcher rail).

spud; high pressure air (2100 psi) generates therhg |auncher must be positioned broadside, the

hydraulic pressure to eject the missile from th&,ncher rail retracted, and the arming tool

guide arm. extended (forward motion latch lock retracted). In

o ) step control, the EP-2 operator initiates launcher
Dud and Misfire With the rail retraction and extension of the arming device.
Mk 13 Launching System If the control selector switch is on AUTO, these

The jettison device, is identical in the Mk 1Qperations take place automatically. Setting the
Mods 0, 1, 2, and 3 except that in Mods 1 andigd-jettison remote switch energizes the jettison
there is a nitrogen booster pump to aid in chargiffgdy {0 retract the launcher rail, extend the agni
the jettison accumulator. It is mounted to theapp 00!, and unlock the forward motion latch. The

the inner structure inside the magazine assemmbly2§ncher moves to the jettison position, which is a
is manually operated. 40° fixed-in-space position controlled by the stabl

The dud-jetisoning device in the Mk 1§/ement. In local control, the elevation positidn o

launching system is in the launcher arm (fig. 4.-1(52e launcher guide is fixed relative to the deck of
It is a nitrogen-actuated piston that applies faocet® Ship. Observe the inclinometer near the EP-2
the aft face of the forward missile shoe. The pistg2nel and do not jettison until the ship is on the

is hydraulically retracted after jettisoning. It idownroll. _
controlled locally from the launcher control panel. When the LAUNCHER SYNCHRONIZED light

When switch SMY1 (located on EP2 panel) IS 0N depress the dud-jettison-extend pushbutton

positioned to dud jettison local or remote and wh@f the EP-2 panel. Since nitrogen pressure is
the train positioner is retracted, the launchel wilWays present inside the jettison piston, theopist

slew to a fixed dud jettison position. The diffecen Cr€€ps forward. As the piston creeps, the aft shoe

between dud jettison local and dud jettison rem@gthe missile forces the forward motion latch out
is that the fire control stable element is introemic©f the way, and the dud-jettison pawls engage the

into the launcher elevation control missile forward shoe.
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After the piston jettisons the missile, the jettisdghe same as when jettisoning except that the rfate o
pushbutton light goes on, showing that the pisttravel of the piston is retarded while it is extigmgd

is extended. The next step is to retract the pistbnt were not retarded when not loaded with a

by depressing the dud-jettison-retract pushbuttomissile, damage to the equipment . would resulé Th

and the retractable-rail-retract button. After thdhrottle valve and the main check valve control the

loading operations can be resumed. speed by restricting the passage of hydraulic fluid
When the jettison device is exercised (operafesin the front side to the back of the jettisoning
when the guide is empty), it operates piston land. During jettisoning, the main checkveal

lifts. permitting

103



GUNNERS MATEN1 &C

the hydraulic fluid to flow to the back of the mst in charging the jettison accumulator. This pump is
land and accelerating the piston to eject the feissmounted to the top of the inner structure inside th
Two seals near the forward end of the piston spmdgazine assembly. It is a manually operated
prevent leakage of the nitrogen pressure, and tpusnp (fig. 4-11) that boosts the pressure of the
prevent mixing of the hydraulic fluid and thaitrogen supply system. When the jettison tank is
nitrogen. to be recharged and the pressure is found to be low
The OP for the equipment contains schematiag) a temporary line from the discharge port of the
circuit diagrams, and detailed illustrations of th@trogen booster pump to the nitrogen-charging
parts of the jettisoning equipment. In order to balve block for the jettison accumulator tank. The
able to make repairs and adjustments, you neecdhitoogen line that connects to the adapter block
have a grasp of what happens inside the equipm@apply connection) is a permanent one. Opening
when you push a certain button on the conttbke supply valve when the handle of the booster
panel. Study the OP for the system you hapemp is in stow position permits nitrogen to flow
aboard. On the schematics, trace through un#il pressure stabilizes. If the pressure theless

actions as they are described in the OP. than that required by the jettison device, turn the
The nitrogen booster pump used with the jettispump handle to the pressure (PRESS.) position.
device of Launching Systems Mk 13 aids This permits nitrogen from the supply area
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to push against the piston head, forcing back andVARNING. If the nitrogen tank must be
permitting nitrogen to flow to the jettisordisconnected for repair work, first vent nitrogen t
accumulator and increase the pressure. Whenttiee atmosphere by opening SV 4, SV3, SV2, and
piston is fully extended, move the pump handle &/1 (fig. 4-12).
the stow position. In this position, nitrogen oe th The HYDRAULIC FLUID LEVEL in the jettison
face of the piston escapes to the atmosphere badster piston also must be checked daily. This
nitrogen pressure on the back of the piston fora@not be done with the launcher system inactivated
it to its former position. Continue stroking theo you do not remove the safety switch handle.
piston by moving the handle as above until tihestead, station a safety man at the EP-2 panel to
required pressure is reached. A safety valwemke sure that the train and/or elevation power
prevents excessive buildup of pressure. drives are not J started. The hydraulic booster
assembly is located in the nitrogen-charging valve
MAINTENANCE AND REPAIR OF block (fig. 4-12A),. and is reached by the same
JETTISON DEVICE.-The nitrogen pressure iaccess door in the launcher guide. The hydraulic
the jettison accumulator tank should be checkekssure sight gage (fig. 4-12B) is marked with red
every week, and the tank recharged as necesdargs to indicate the recharging area. If the iathc
The nitrogen charging assembly, located in tfred end of the booster piston) can be seen in the
righthand yoke of the launcher guide, is reachethrked area; the fluid level is unsatisfactory and
by opening the hinged access door with thecharging is necessary. Follow the instructions in
special tool provided. the OP for the launching system. When preparing a
checksheet you need the correct designation fdr eac
WARNING: Before doing; any work on thegushbutton, switch, and valve to be used. In figlire
launcher, remove the firing safety switch handl, valves SV 1, SV2, SV3, and SV4 are shown for
from the EP-2 panel so the launcher cannot the Mk 13 Mod 0 launching system
activated inadvertently. MISFIRE.-If the rocket motor fails to ignite @h
The pressure required varies with thike missile-firing relay is energized, the firinglay
temperature and depends on whether the jettisemains energized and gives a misfire indication on
piston is retracted or extended. There should btha EP-2 panel, and in weapons control. The misfire
table posted on the inside of the access door; lght remains on until the missile is cleared frtime
if there isn't, refer to the table in the OP. le thrail, whether by dud-jettisoning, emergency firing,
nitrogen pressure is normal (within 15 psi afmloading. The course of action will be determined
required pressure), be sure all the valves #éme ship's doctrine, and the situation. In practice
positioned for system operation and nitrogen plagssions, the missile is unloaded and stowed for
is firmly secured. Then close and secure thepair, or, if it is dangerous, it is jettisonedndér
access door and return the firing safety switcbmbat conditions the Dud/Emergency Firing Key
handle to the EP-2 panel. However, if thmay be used to clear the rail quickly and with some
pressure is not within limits, proceed to charge dnance of a tactical launching resulting.
bleed the tank to the required pressure. Follow theThe Dud/Emergency Firing key is pressed in
instruction in Navord PMS/SMS 2665 volume 2veapons control. If the missile still does not fire
Be sure the launcher is inactivated by removiagother circuit energizes and starts contactor
the handle of the firing safety switch from the Eletraction and missile arming. After a brief delthg
2 panel. The method of charging differs with , thecket squibs fire, regardless of the contactor
source of the available nitrogen supply: 3500 pppsition.
2200 psi, or 2015 psi (70°F). The daily operation of the equipment, using a
In addition to weekly checking of the pressureaining missile, includes checking of Normal fgin
once every two weeks cycle the jettison devicednd misfire, and Normal firing resulting in a dud.
keep the lubricants distributed and to detect (alfiding of a dud and emergency firing, using the
correct) any malfunction. At the same time che&ud/Emergency Firing key, are tested
the jettison device for sign of corrosion.
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weekly. In any testing of circuits, be sure that
switch SMW2 on the EPI panel is on EXERCISE,
so that no missiles in the magazine will be put on
warmup. Tartar Dud Jettisoning Slug Mk 1 Mod 0
is used to test the operability -of the dud jettiso
device. Emergency firing is tested with a training
missile in three phases: for normal firing condiso

to simulate an attempted firing; with the training
missile set for dud; and with the training missié

for dud but with the electrical contactor extended.
The operator of the EP2 panel notes the sequence
of action in each case by the lights on his panel.
The correct sequence is given in the OP.

Timing tests are made at 3-month intervalso. T
test the timing of the jettison device, use a stop
watch and record the time it takes for the jettison
piston to retract. The allowable time is 20 seconds
after depressing the Dud Jettison RETRACT
pushbutton. No missile is on the guide arm for this
test. The conditions of the test are simple; tey ar
ye the OP.

Once a year the jettison device is serviced by
draining any seepage of hydraulic fluid. The drain
plug is at the base of the jettison cylinder. Befor
attempting to do this, the nitrogen in the
accumulator tank must be vented to the
atmosphere. This nitrogen is under 2400 psi
pressure. Open SV1 and SV2 (fig. 4-12) on the
nitrogen-charging valve assembly. After cleaning
up the seepage and replacing the drain plug, the
accumulator must be recharged, the same as in
daily maintenance procedures.

Use only compressed nitrogen gas to charge
accumulator flask bladders. Never charge with
oxygen or compressed air. A mixture of oxygen
and hydraulic fluid is extremely explosive.

NOTE: Since nitrogen and oxygen are both
furnished in metal cylinders, use extreme caution
to avoid taking the wrong cylinder by mistake. An
oxygen cylinder is green colored; a nitrogen
cylinder is gray colored with one or two black
bands near the top.

Mk 22 Launcher Dud-Jettison System

The dud-jettison device in the Mk 22 launching
system is in its guide arm (it has only one). The
complete description of its operation is given iR O
3115 volume 2Guided Missile
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Launching System Mk 22 Mod 0,. Magazihast resort if the missile endangers the ship or it
Launcher Miscellaneous Subsystem$ normal personnel.
firing was ordered on an Auto-Load cycle and the Time intervals mentioned actually are very
missile does not leave the rail, a light on the EBRort. From the moment the Dud/Emergency
panel gives a dud indication. If the missile firingiring Key is pressed until the rocket motor
relay energizes but the missile does not fire,igmites and launches the missile is less than two
misfire indication appears on the EP2 panel. WG&conds.
must then decide whether to jettison the missile or
return it to the magazine for later rework. If theOADING ASROC MISSILES
decision is to jettison, the EP2 operator turns SIMY
to Remote Dud Jettison. The remote-jettisonLoading the Asroc missile from the magazine
sequence automatically disengages the contactor @inthe Terrier Mk 10 Mod 7 launching system is
the fin-opener cranks, extends the arming devisemilar to loading Terrier missiles but has a few
and unlocks the forward motion latch, if thegdifferent steps. If the decision is made to use an
actions did not take place during the Auto-Loakkroc weapon (torpedo or depth charge form),
sequence as they should have. The retract-launctie-ASROC MODE switch on the EP-2 panel is
rail cycle then starts. When the Launcheushed upon orders from Weapons Control, to
Synchronized Light goes on, indicating that ttdhange the launching system to the Asroc mode
launcher has trained and elevated to the jettismfroperation. Automatic control is used except for
position, the EP2 operator pushes the JETTIS@Kercise, testing, or in an emergency. The
pushbutton and the jettison piston ejects the teissndicating lights on the EP2 panel show the steps
overboard. The aft motion latch retracts, and whiking place in the loading operation.
the JETTISON light turns steady, the EP2 operatorin the assembly area, motor fins are attacbed t
pushes the Jettison RETRACT button. While thiee Asroc. The missile fin assemblymen assist the
jettison piston retracts, the operator returns gwitmotor fin assemblymen, as there are no missile
SMY1 to REMOTE. fins on the Asroc. The snubbers on the Asroc
Loss of launcher synchronization breaks thdapter rails have to be retracted and secured,
firing circuit. If the period of loss is short, tlieing after firing. The ready service ring tray does not
sequence resumes from the point of interruption, hift from hoist to ring after bringing the missile
if synchronization is lost for some time, the missito the assembly area, as it does with Terrier,
may have to be fired as a dud or misfire. The imdkrbecause the adapter tray must first be returned to
power supply of the missile is reduced rapidly onitewhich is done after the Asroc is launched.
it is activated, so if the missile is not fired ckly, The type of Asroc missile must be visually
its range may be greatly reduced. In each casentified when it arrives in the assembly area. If
Weapons Control will decide how to dispose of thieis not the one ordered, it must be returnedo t
missile. If possible, the missile will be returnexl magazine and the correct one brought up. The
the magazine, marked as a dud, to be repaired latecuit to identify the missile in the adapter is
The emergency firing circuit has a power suppdnergized through the loader pawl warmup
independent of the normal firing circuit; it is oged contactor. This causes the identification light to
to in a tactical situation when a dud or misfilglink on the EP-4 or EP-5 panel and the operator
missile must be disposed of. The Dud/ Emergenmn notify WCS and the EP-2 operator.
key in the Weapons Control Station is closed in aWhen the Asroc is at assembly, the Asroc
second attempt to activate the APS squibs in #rening tool is energized. (There is another
missile. If this does not clear the rail, the duth§y arming tool for Terrier.) If the missile is a Y-tgp
circuit switches to the emergency firing circufttHe the Y stop keylock switch must be positioned to
failure was in the contactor retract circuit, am& tLOAD, or the blast doors will not open to permit
contactor did not retract, this method of firingllwiloading the launcher. When the missile is on the
damage the contactor pad, and therefore it is utmthcher, the arming tool winds and retracts, and
only as a this opens the snubbers on the
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adapter rail. The missile battery is then activatdthgnition Separation Assembly) receptacle to avoid
and the battery ignites the motor. breaking or bending the receptacle pins. Lubricate
Although the Asroc does not have an ARBe rubber ring on the receptacle and inspect the
(auxiliary hot-gas power generation system), tBeating surfaces. Consult the OP or the SWOP for
missile activation indication is supplied to th#he correct lubricant. If the rubber ring has rdise
Asroc relay transmitter and is required by Asrawt of the groove, it prevents proper plug latching
fire control before it supplies the Asroc missiler positive electrical connection of the cable
ready indication on the panel. However, a@ssembly. This work is done in the checkout area
mentioned before, an Asroc failure on the launcheinen loading an Asroc missile into the adapter
is very unlikely. before loading it into the magazine.
When enough thrust has developed, the Asroc
travels the length of the adapter rail into batlistLoading Depth Charges
flight. After firing, the adapter rail is then rened
to the magazine tray in an unload sequence. Whemefore loading depth charges into the launcher,
it arrives in the assembly area on its return the, remove all four tapes so the depth charge will
snubbers must be closed manually (with the aidogferate properly. The tapes, with lead foil barrier
special tools). A new umbilical cable will need tare placed over the hydrostatic ports of the depth
be inserted in the adapter, and this is done in tharge fuze to prevent entry of dirt, etc. The tgpe
checkout area. This may be done later, dependiag a safety device. The red streamers attached to

on tactical circumstances. the tape are merely a reminder to remove the tapes.
As the Rocket Thrown Depth Charge Mk 2 is
Care of Cable Assemblies shorter than the torpedo configuration and

somewhat larger in diameter, the magazine trays

The umbilical Cable Mk 10 provides thdave to be adjusted. Side and bottom snubbers in
necessary electrical connection between the adatiter adapter prevent lateral movement of the
and the Asroc missile. Each time an Asroc missitessile; a missile-restraining mechanism prevents
is launched from an adapter, the umbilical calitae-and-aft motion.
must be removed and replaced with a new cableWhen the Asroc is fired, as the arming tool
The replacement cables are supplied with thwinds it triggers the release of the snubbers. It
replacement missiles. The cables are enclosed mequires approximately 2000 pounds of thrust to
dust cover (fig. 4-13). Do not remove the dusause the forward restraining latch to release. A
covers from Cable Mk 10 until just beforg@ositive stop on the launcher guide arm holds the
installing the cable. adapter rail so it is not fired with the missilener

Remove the cable cover by loosening tbh&ast doors will not open for the Y -type missile
locking studs (fig. 4-13A) with a snubber camntil the Y stop key-lock switch is positioned to
wrench. Lift the forward end of the cover upwardOAD. When the missile is on the launcher and
and slip the after end of the cover free of theecothe missile type indications appear on the EP-2
retainer bar. Remove the expended cable pnel and the attack console panel, the operator of
disconnecting the cable connectors at the after ¢mel attack console panel immediately checks out
and disengaging the missile retractor-connectbe missile.
from its support. The location of the cable is show As the depth charge is larger in diameter than
in figure 4-13 B on the after handling shoe suppaddrpedo configuration of Asroc, inserts are not
The new cable is placed in the trough of the aftezeded in the adapter rail when the depth charge is
handling shoe support and the cable connectorstarbe loaded.
attached to the adapter wiring connectors. The steps in loading an Asroc into the adapter

Cable assemblies frequently are damaged wimilast be followed exactly. Be sure to stand clear of
being connected or disconnected. The keywdkie snubbers when they are being unlocked before
must be properly aligned; proceed carefully whe@hacing the missile on the adapter. In the
connecting the cable plug to the ISA
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launch cycle, the snubbers are operatedloading the Asroc Torpedo
hydraulically, but they have-to be released or
closed with a special wrench when the Asroc isThe Asroc with a torpedo warhead uses a

being loaded (or unloaded) into the adapter. torpedo exploder, which must be in the safe
position when the missile is in the magazine, er th
UNLOADING ASROC MISSILES assembly area, and until it is to be fired. It muest

returned to the safe position before it can be
To return the Asroc to the magazine or to thaloaded. Figure 4-14 shows one type of exploder.
assembly area, automatic unloading may be udédllow the instructions in the OP for the exploder
After each firing of an Asroc, the adapter must bigat is on your missile. It must be safed befoe th
unloaded before another missile can be broughtroggsile can be returned to the magazine or the
and placed on the launcher. If there are adyeck-out area.
weapons in the assembly area, they must be
unloaded before a weapon or an adapter canUrdoading Depth Charges
brought back from the launcher. The assemblymen
must remove and store the fins or fold the fins of Before starting unloading operations for an
the weapons in the assembly area before giving &soc Depth Charge, verify that the Safety Plug PI
signal to return the missiles to the magazine. Whernon the Launcher Captain's control panel and is
the assembly area is clear, the EP-2 operator nahinserted. It may be kept in the custody of the
proceed to return the missile (or the adapter)ithaASW officer or it may be locked in a dummy
on the launcher guide arm. receptacle on ,the panel. The depth charge is
disarmed by installing the thrust
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neutralizer (fig. 4-15A) on the missile. Note tlatdepth charge is being returned to the ready service
special wrench is used. Do not tighten the scresrsy in the Mk | 0 Mod 7 or 8 Terrier system, the
too much, or the pins in the nozzle plate may bely change involved is the removal of the fins as
sheared off. The torque requirement is 100+25 fabé missile halts in the assembly area. If the iteiss
pounds. is to be off-loaded, have the container placed in
If the power supply (fig. 4-15B) is to beosition on deck so the missile can be lowered into
removed from the depth charge (and this is nbtwith the trolley hoist, without striking or
always the policy), replace it with the blankingumping the missile. Attach the container ground
plate (fig. 4-15C) and seal which had beemre to the thrust
removed from it and placed in storage. If the

110



CHAPTER 4 - LOADING, UNLOADING, AND DUD-JETTISONING

neutralizer (fig. 4-16) before disconnecting thend packaging the missile or you may be operating
hoist from the missile. The ground strap receptathe launcher captain's panel.

to which the wire is to be attached is on the

neutralizer and should NOT be removed at aABROC DUDS AND MISFIRES

time. Secure the missile in its container so itncdn

shift. As a GMM 1 or C you may be supervising As described earlier in this chapter, an Asroc
and directing the work of unloading dud or misfire is handled by the Mk 10 Mod 7 or 8
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system in the same manner as a Terrier dudToncks Mk 41 or Mk 42. If your ship does not
misfire. The methods of safing the torpedo and ttarry these, you have to store the missile, ofuer t

depth charge forms are different. missile container, the hand trucks, and other
needed material, and when these arrive, unload the
Depth Charge Mk 17 missile into the container. You will need thrust

neutralizers and ISA shorting plugs, but these are
The missile configuration that carries the tdeptormally carried on the ship; check the supply and
charge payload is designated as Rocket-Throwmler replacements if necessary. The thrust
Depth Charge Mk 2. If a dud or restrained firingeutralizer and shorting plug (fig. 4-15) were
occurs, notify the ASW officer. He will decideemoved when the missile was stowed during
whether to return the missile to the magazine orreplenishment. The blanking plate and power
package it into a container and return it to a depopply seal were placed in stores at the time they
for repair. A dud is stowed, inspected and repairedre removed when the depth charge was loaded
later. You will check the missile and the warheaithto the magazine. These are drawn from stores and
The missiles in the other trays of the magazine ntaysed when the power supply is removed from the
be used to continue the firing exercise (or depth charge.
action). If a misfire signal shows on the launcher Few ships have GMTs aboard; you need to know
captain's control panel and/or the attack consdiew to safe the depth charge. Depth charge safing
you must safe the depth charge at once, befose {idisarming) consists of resetting the ARM/SAFE
removed from the launcher. The nuclear weapawitch to the SAFE position and removing the
officer must decide, in accordance with rulggower supply (fig. 4-15B). Use the checkoff list
established for these weapons, what to do withfiom SWOP W44.34.1 and follow it precisely.
After the weapon has been safed, proceed with
unloading according to the checklist, observing &kroc Torpedo
the safety precautions. If the weapon is to be off-
loaded you will need to have a missile container fo There is no provision for jettisoning the Raeke
it, and two Hand Lift Thrown Torpedo Mk 3. If, upon attempting to fire
the torpedo, the DUD light goes on, auxiliary fgin
may be tried, or the missile can be returned to the
magazine to be inspected and repaired later. It
might be unloaded into a container and returned to
a depot for repair.
To remove the dud or misfire missile to a
shipping container, follow the checkoff list for
unloading.

Safing the Asroc for Unloading

Asroc torpedoes must be returned to a tender; o
deport every 6 to 12 months for maintenance
procedures, and therefore must be unloaded from
the cell. If a warshot torpedo has to be unloaded,
the position of the torpedo exploder (fig. 4-14A)
must be checked before the torpedo can be moved.
(Torpedo exploders may also be installed in
exercise heads to give an electrical "hit" signal.)
The exploder bore rod must be in the cocked
depressed position (fig. 4-14B); if it has moved
(fig. 4-14C), it must be sterilized by
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turning the sterilizing switch (fig. 4-17). To rdaccontains the explosive, and must be handled with

the switch, break the foil seal in the top of thggeat care. Spares are packaged and shipped
exploder, then turn the itch 90 degrees in eittemparately, not assembled in the exploder.) All

direction by using a screwdriver. This short citsuiexploders must be considered armed if the bore rod
the exploder power supply. (The arming devicehas released. If you have to offload a warshot

the part of the exploder that torpedo and the bore rod on the exploder is
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released, sterilize the exploder before moving tloe firing, is described in automatic and in step
torpedo. Once the sterilizing switch has been usedntrol for .each of the types of missiles curnentl
the exploder is useless for firing until a newsed by the Navy. When everything works
sterilizing switch is installed (at overhaul). Thperfectly, loading of missiles (with the possible
exploder is removed from the torpedo after it exception of Asroc) consists chiefly of pushing the
unloaded from the launcher. Details of differenght buttons in the right sequence. However, the
mods of the exploder vary; Exploder Mk 19 Mo&MM 1 and C must be prepared to .locate and
12, for example (used with Asroc), does not havearect trouble in the intricate complex of the
floor switch, but has a ceiling switch and stedtizweapon system. The chapter points out differences
switch. Some mods do not have the bore rbditween systems. Study the OP of the system you
extension lever shown in figure 4-14C. The Mdthve aboard to acquire detailed knowledge of the
12 has a double-acting type of bore rod, with &banechanical, electrical, pneumatic, and hydraulic
rod latch to lock it in the cocked position. Ooperating components of the system. Locating the
dummy training missiles, inspection of th&ouble is a big step in the maintenance of a aissi
exploder bore rod is not necessary, but operatiodamnching system.

the depth charge Arm/Safe switch (when the The method of disposing of missiles that fail t
missile is on the launcher) is required for tragnirfire is given with considerable detail for the
purposes. Removal and replacement of the thrdigterent missile systems. A missile is too big and
neutralizer is also practiced on dummy trainirexpensive an item to be discarded lightly; it must
missiles. You are not likely to have a dummye saved and repaired if possible. (Repair of the
training missile on board a firing ship, but wilnissile is usually done at depots.)

have exercise torpedoes. At all times, safety rules must be remembered
and enforced. You are expected to be, ready to risk
SUMMARY your life in battle; but do not throwaway your life

or that of any of your men, by neglect of safety
Loading, used in this chapter to mean the ptacprecautions.
of missiles on the launcher in preparation
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