CHAPTER 10

MAINTAIN, REPAIR, ADJUST, TEST, OVERHAUL

If all the subjects listed in the title of thihapter specific piece of equipment. This information is
were discussed only in this chapter, it wouldmost always found in classified publications
comprise about ninety percent of the book. Tpeepared by the Naval Ordnance Systems
programs in each of these phases are the topic€@inmand or by a vendor of the equipment under
this chapter. The administration of the programscgntract to NAVORDSYSCOM.
covered in the succeeding chapter. You have acquired the general maintenance

The preceding course, which you hawkills and information in progressing to your
completed, defined preventive and correctipgesent rate. The procedures generally follow the
maintenance and maintenance levels practical factors which you must complete as part
organizational maintenance (on shipboard) your qualifications for advancement in rating.
intermediate maintenance (tender), and depotRyocedures in soldering, use of basic handtools,
yard maintenance. Organizational maintenangerformance of basic electrical measurements with
includes operational and technical maintenance. devices such as voltmeters, ammeters, and

Operational maintenance consists of on-the-jobmmeters, are examples of some of the general
inspection, cleaning, servicing, lubricatiorskills in maintenance.
adjustment, and preservation of components andNow that you are preparing for GMM 1 or
assemblies. It also includes the replacement GiIM C, you must be prepared to teach the basic
minor parts when this does not require specsiills to lower rated men and at the same time,
skills, or necessitate alignment or adjustment agnarease your knowledge and skill so you can take
result of the replacement. care of advanced work on the weapons system.

Technical maintenance is limited normally téou need to learn more about the over-all and
replacing unserviceable parts, assemblies, awatinuing plan of maintenance and the
subassemblies, followed by aligning, testing, aadministration of the plan.
adjusting the equipment. The technical duties include the maintenance of

Tender/yard or depot maintenance involvepecialized test equipment as well as the assembly,
major overhaul or complete rebuilding of thadjustment, maintenance, and testing of missile
principal subassemblies, assemblies, or the tdéalnching components. The manuals written for
equipment. each missile system and for each series of test

In performing any type of maintenance, a GMBhuipments provide the equipment details and the
must use knowledge and skills of two types: Firstpproved procedures for .repair and maintenance.
he must have specific information relating to the
particular equipment he is to maintain or repair. NAVORDSYSCOM PROGRAM FOR
Second, he must possess and use certain geneMAINTENANCE OF WEAPON SYSTEMS
skills and knowledge which apply to many kinds of
equipment. Planned maintenance for a ship's weapon system

The specific information required consists bfs progressed from the division level to a Navy
detailed step-by-step procedures approved for a wide Planned Maintenance System
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(PMS). The PM system includes all componentsaifle to "Plan, implement, and supervise the
a ship's weapon system and provides a schedutedntenance and repair program.” Two exceptions
maintenance program which detail all necessaoythis division of responsibility are concernedtwi
tests, cleaning, inspection, and lubrication tfe indicator and receiver-regulator equipment in
specific types of ordnance equipment for a specifite power drive system. In those systems, it is the
type of ship. The procedures for a maintenand@ef who must test, adjust, overhaul, and repair.
program for a GMLS are performed at thdote that nearly all the "Knowledge Factors" are
departmental organizational level and area paast adn the GMM 3 and 2 level, with the exception of
PMS for a Surface Missile System (SMS). Theinciples of receiver-regulators, functions ofefir
PMS/SMS concept involves Daily Systemontrol systems and equipment, and administrative
Operability Tests (DSOT) and supple-mentahd supply procedures.
system tests and maintenance procedures. Th&he GMM 1 is expected to have knowledge of
system tests determine the overall operability obasic layout geometry for drawings and sketches,
system whereas scheduled maintenance tase able to prepare freehand sketches, and do rea
performed on individual equipments of a systema&ad interpret diagrams and service instructions.
detect possible trouble areas and to maintain la hidie preceding course explained in some detail the
degree of readiness. General guidelines foge of different types of ordnance drawings in your
implementing PMS are contained in OPNAV 43P®&pork. Drawings of electrical, electronic,
Maintenance and Material Management (3NMechanical, and hydraulic systems are included.
Manual. No additional requirements are stated for the GMM
Daily System Operability Tests (DSOTs) ai@ he needs to be able to teach the use of drawings
used to give the weapons system a quick ramd sketches and their interpretation.
through each day. If any part does not functioit as The decision whether to repair or replace a
should, corrective maintenance is applied. Themponent often has to be made by you. This
schedules of routine maintenance established fequires a knowledge of the equipment that is both
each equipment are performed on the days assigetdiled and broad in scope. Knowledge of the
to each according to the plan. By conscientiosigpplies or replacements available is indispensable
performance of scheduled maintenance, mirl®efore discarding any part, be sure there is a
difficulties can be discovered and corrected befasplacement aboard.
they become serious. No comparative figures areThe success of any planned maintenance
available at present, but it is anticipated that3h program depends to a very large extent on
M system will reduce the number of breakdowmeoperation at the working level. Help your men to
and the amount of downtime for missile systems.understand how their day-by-day work of
The 3-M system does for the entire weapdnsrication, cleaning, and similar routine upkeep
system what earlier systems of maintenance did fi@ips to prevent costly and time-consuming
components of weapons and for weapdigitary breakdowns and the consequent hard repair work.
Requirements for PO 1 & ,CNAVTRA 10057  The work of the PO 1 and C in administering the
contains a chapter that discusses the 3-M syst&l system of maintenance and the Maintenance
from the standpoint of the responsibility of a POOata Collection System (MDCS) are described in
and C, that is, the managerial aspects of 3-M.  Military Requirements for PO 1 and C, NAVTRA
10057. Planning the daily work of maintenance by
RESPONSIBILITIES OF GMM IN THE his men (and himself) to carryout the ship's p&n i
MAINTENANCE PLAN the responsibility of the GMM 1 and C.

A study of the quals on maintenance shows t&atEPS IN MAINTENANCE PROCEDURE
the GMM 1 must be able to "overhaul, repair, and
adjust, . . . , test and adjust, . . , , performMaintenance procedures include visual
authorized maintenance,. . . , record systémspection, tests, lubrication, equipment operation
performance,” while the GMM C must be
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performance tests, and cleaning parts. Preventaeks, and other components. The efficient
maintenance involves four major types of activityoperation of any hydraulic system depends to a

1. Periodic cleaning great extent on the effectiveness of the seals in
2. Periodic lubrication keeping air and dirt out of the system and keeping
3. Periodic inspection the fluid in it. Fluid leakage can be discovered by
4. Periodic performance checks visual inspection, though the accumulation of

leaked fluid may be some distance from the leak
Corrective maintenance is generally performadd you have to trace it to its source. Do notl "sel
in three phases: (1) troubleshooting, (2) remodort” this simplest of troubleshooting methods; it
and replacement of parts, and (3) alignment areh save much time and testing in locating troubles
adjustment. There may be overlapping betweertth your equipment.
corrective and preventive maintenance; there is no
sharp dividing line. CLEANING OF PARTS

VISUAL INSPECTION One of the most important rules of preventive
maintenance is "Keep it clean,” and you have been
All components, including explosives, receiveminded of this many times in your Navy career.
frequent visual inspection. Although it is of limit Many of the equipments are highly machined and
value in detecting some types of weapons systhave close tolerances. Dirt, dust, or other foreign
troubles, it is the first method used in tryingfittd substances can cause the equipment to operate
the source of trouble or potential trouble. Do lebt erratically. Grit can cause excessive wear of parts
it become a casual inspection. Normal shigd a mechanism and can make it inaccurate.
vibration will cause screws and lugs to work loosktoisture can cause corrosion, and this can cause
a good visual inspection will locate loosened onésaccuracies in operation. Excessive grease or the
Loose terminal lugs and screws are a commarong kind can hamper operation.
source of trouble. Loose mounting bolts can be theScheduling of routine cleaning is part of your
cause of misalignment. responsibility. In the 3-M as in previous systeris o
Cables should be inspected for loosenessn@intenance, the intervals of cleaning are based on
damage at places where they enter equipment ona@imal conditions. If you have a situation other
any other point in the cable run. Cables showitlftan normal, such as an extreme amount of dust,
signs of damage or abuse should be either reroutemte frequent cleaning may be necessary. Prepare
or protected. Particular attention should be giseenyour daily and weekly schedules in accordance
the coaxial cable, which is easily damaged by dentth the 3-M system and modify it to take care of
or sharp bends. any special situations on your ship. As each job is
Look for signs of overheating and faultgompleted, check it off.
insulation. When these signs appear, the equipmenfs supervisor and instructor of the men doing
may be blackened around the area of over-heatithg cleaning of equipment, be sure that all safety
Check the condition of tubes and tube sockegpsecautions are observed. With any kind of solvent
Sometimes the shock of gunfire loosens tubescieaner, ventilation is necessary to carry away
the sockets. The light bulbs on control panels miaynes. Heat, fire, and sparks must be kept away
be loosened by vibration. from solvent cleaners. The Navy has tested many
Inspect junction boxes and other unit coverstypes of cleaners to find the best in effectiveness
see that they are properly dogged down. TightenAND safety. Use the ones recommended in the OP
retaining bolts and dogs evenly and firmlyor the equipment. Use the cleaners as sparingly as
alternating between diametrically opposite bolts possible. Aside from cost savings, there are sévera

dogs. reasons for this. Fumes will be less, reducing the
Visual inspection discovers leaks in hydrauliealth hazard; danger of fire is lessened; the
systems, dents and similar damage in pipes, solvent will not run into parts
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where it can do damage, as in electrical parts amelther conditions. Some cold weather lubricants
skin exposure is lessened, reducing the hazardmist be used very sparingly to avoid "freezing" of
dermatitis. Because cleaners are used so frequeipidyts. The lubrication charts, which have a
the tendency to become careless with them neBds/ORD drawing number, show all points
to be held in check. The occurrence of a fatalitgquiring lubrication, give access locations,
from solvent fumes has heightened the stress ondbsignate the required lubricants, and tell you how
need for ventilation when using solvents. Close tbften to lubricate at each point.
container of solvent when it is not in use, even Caution against over lubrication is especially
though you must open it again in a few minutes.idiportant where electrical components are
is very easy for a container to be knocked over @scerned. Oil and grease must be kept off
in the case of the fatality mentioned); besidessulation of cables, and other electrical parteyr
evaporation is continuous while the cover is off. éause switches and solenoids to malfunction, and
small amount of solvent on a clean, lintless clethwill ruin motor armatures.
the best way for cleaning small or delicate parts.An excess of lubricant in gear housings cama be
Federal Specification P-D-680 Type | or O-T-634purce of trouble. When the oil heats up during
Type Il are the solvents most commonly used operation of the unit, it expands, and it may seep
mechanical parts to remove oil and grease (amd and into parts where it will cause damage.
dust, etc. embedded in it). Alcohol is used fédways check the oil level during maintenance,
cleaning cork and rubber parts. Always check thad do not add oil above the indicated oil level.
OP for the right type of cleaner to be used. OD Other cautions in regard to lubrication are
3000 describes the different types of solvents ar@hcerned with cleanliness. If there is dirt, liot,
cleaning compounds. gummy substance at the area to be lubricated, clean
Arrange the layout of work so you havihe area before adding fresh lubricant. When
adequate working space, good lighting, and gogietase-lubricated bearings or bearing surfaces are
ventilation. Planning the layout and the wortisassembled, all the old grease must be removed
sequence will do much to expedite the worlind the bearings and housing washed with solvent
making it easier, and reducing mistakes abdfore fresh grease is applied. The lubricating too

hazards. (grease gun, grease pump, oiler, etc.) also must be
clean. Wipe it clean before using it and also wipe
LUBRICATION the point of application on the unit being

_ L lubricated. Before opening an enclosed unit,

You know the importance of lubrication in thgghecially one that is gasketted to keep out dusbt a
maintenance of all equipment. You are acquaintefisiure. wipe the outside of the container. Do the
with lubrication charts and have used them in Yabk in a clean area. and place clean parts on a
maintenance work. As a GMM 1 and C you Williean cloth or paper. Just a few grains of griain
prepare checkoff schedules from lubrication charfgyjicate instrument can be ruinous.
OPs, on-mount instructions, or other sources, a”qVIaybe you already are observing all these
supervise the work of lubrication. The types @b ions; see that the cautions are observed by the

lubricants and types of lubricating tools werean \who are helping you and are learning from
discussed in the preceding course of this semas, fou.

in OD 3000. _ . Several grease guns should be available for use
The parts of the launching system espema‘yy your group so each one can be used for a

subject to corrosion are those that are entirgffrarent type of grease. If you have only one
above deck and constantly exposed t0 sea SA¥ase gun, you have to clean it thoroughly every
and water. Maintain the paint on all paintggne you have to use a different type of grease. Do
surfapes and a protective coating of Iubrlcatlor] BBt mix different types of lubricants. To reach
unpainted surfaces. Flush, clean, and relubricaig,a parts for lubrication, such as all parts &f th

any bearing surfaces that have been flooded Witining circle of the launcher, the train drive
salt water. Be sure to use the correct lubricant B?nion and elevation drive pinion

the part being lubricated and for the
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the launcher must be moved from its stowgerformance of the work. The FTs test the missile
position. Take great care to avoid injury tand you and your men test the launching system.
personnel. The air motor is used to move tf some missiles you will prepare the battery for
launcher and the trunnion tube. NEVER usestallation. On any missile system, you and your
automatic movement to train or elevate thmen will move the missile into position where the
launcher during servicing, or to move the trunnidfil's can conduct the tests on it. Cooperation in
tube. Be sure to return the trunnion tube apthnning and performance are essential for
launcher to stow position, using the air motoreftsuccessful testing of a system. An understanding of
completing the maintenance work. the relationship among the parts of the system and
Hydraulic systems need checking of fluid levide place of each in the whole is needed for
at different points in the system. On sometelligent cooperation. The types of tests and
components, such as the ASROC adapter bufifequency of tests are subject to change. The
used with the Terrier launching system, the fluahalysis of results with the 3-M system will reveal
level may be noted through a viewing indicataneed for greater frequency of some tests and less
Hoist the adapter to the loader rail to inspecthé testing in other cases. Always check the latest
level is too high, loosen the plug at the bottom BRC.
the reservoir and drain enough fluid to bring it
down to the required level. A dip-stick inserteDaily Tests

through the fill port is used to check the hydrauli )
fluid level in sumps. The fluid level in the train SOMe tests and maintenance work must be

buffer should be maintained at the height of tR€"formed every day. We'll use the Tartar system
filler plug. Oil level plugs mark the filling levedn &S @n example. Daily preventive malntfenance and a
train and elevation gear boxes and hydrauﬁ@"y operational checkout are requw_ed for the
brakes. ALL hydraulic fluid MUST be strained intd &tar system. A more comprehensive weekly
the hydraulic system through a 10 micron filtepPerational checkout, plus monthly preventive
even though it is being poured from a freshfjj@intenance, and prefiing and post-firing
opened can. Call upon your experience to impré cko_uts are required. Each day,_ln addition ¢o th
on your men that the need for such care is not migygPection for leaks, etc., checking of pressure,

fussiness. You know the trouble just a little gt €/€aning, and lubrication, certain tests must be
the hydraulic system can cause. made. Daily operation of the launching system

perfects the training of the crew and also keeps th
TESTS lubricants distributed on all bearing surfaces. A
Tartar training missile is used. A safety watch is
It is hardly an exaggeration to say that at apgsted topside near the launcher and the EP-2
given moment, some part of a weapons systencamtrol panel is manned. The system is cycled three
undergoing test. The processes of maintenanme, four times in Step control and then in
testing, repairing, and operational checkout aketomatic. The EXERCISE switch on the EP-|
continuous. The formal planned maintenanpanel is set so the missiles do not receive actual
programs, from the Satterwhite system, th&armup; the system then acts as if the missiles
PRISM and IMP, and now the 3-M system, alNere on warmup.
were established to prevent forgetting someThe launcher captain stationed at the EP-1
components in the maintenance and test prograamhtrol panel watches the cycling of the launching
Other ratings perform some of the tests, on tégstem. If any part does not perform in the cyitle,
missile itself, on the fire control system, and the rechecked in Step control. The action may be too
weapons direction equipment. The shipsow, or it may not take place at all. Then a aalref
maintenance plan for the weapons system includgeeck must be made to locate the cause of the
all of them. When you plan the assignments twbuble. You may need to get the wiring diagrams.
your work week, you must coordinate the jobs with Part of the daily testing is testing the firing
those in other units of the weapons system, amtuits. Four tests are involved: (1) normal fiyin
avoid interference in the and misfire; (2) normal firing resulting in a
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dud; (3) firing of a dud; and (4) emergency firingnitrogen pressures are checked daily. In other
During practice operation, tests 1 and 2 asecumulator assemblies weekly checking is the
performed daily; tests 3 and 4 are performede. The correct pressure of each nitrogen
periodically. accumulator system varies with the ambient
The Tartar training missile is hoisted onto themperature, A table of temperature-pressure
launcher. Be sure the EXERCISE switch is set myuirements may be mounted near a nitrogen
the EP-1 panel during the entire checking of taecumulator charging assembly. This table lists the
firing circuits. The checking is done in cooperatiaequired nitrogen pressure for a given temperature
with Weapons Control. Each man should haverexorded on a centigrade thermometer attached to
checklist that tells him the things to do (butt@aos the nitrogen charging valve block assembly. If a
push) at his station, and indicating lights to otse table is not attached to the charging assembly, a

for each step. temperature pressure tabulation chart will be
included on the MRC for the system being
Weekly Tests maintained. If a launching system has been in

_ . operation prior to a maintenance requirement, wait

A weekly schedule for testing, checkingo,t 2 hours before checking an accumulator
servicing, and lubricating launcher components§§stem_ The waiting period should allow the

listed on maintenance index page for a designal{diem 1o cool so that thermometer gage readings

GMLS and contains a list of all _Maintenancpepresent normal ambient temperatures.
Requirements Cards (MRCs) applicable to the

system. Each MRC contains step-by-st
instructions for performing the weekly task and,

where applicable, shows a lubrication chart for the o missile magazines have either a salt water

component  scheduled for ~maintenance. A gperated hydraulic sprinkling system actuated
lubrication chart shows the points requiringy  an  automatic (thermo-pneumatic) control
Iubrication,.the. frequency of lubrication, a.nd tr@fystem. Sprinkling systems are tested monthly to
type of lubrication. If the recommended lubricat g re proper operation. Tartar missile magazines
not available, a tested substitute with the same, have a water injection system which is used to
characteristics may be used. Substitute oils gfiff;se the exhaust flame resulting from rocket
lubricants are listed in OD 3000. Locghsior ignition in the magazine. Water injection
environmental conditions may require the use Qigiems are not tested but are checked periodically

special lubricants such as cold-weather lubricap.ansure that the fresh water and air pressure use
Always cycle the equipment after lubrication. Thigjthin the system are at their required levels.IBui
distributes the lubricant and forces out any exce$s carbon dioxide systems installed in missile

Clean up any excess, and clean up your gregsgasines are tested in accordance with current
guns and other applicators after use, before ¥in's policy.

stow them.

ecking Fire Protection Systems

) . Monthly Tests
HYDRAULIC CHECKS. - Checking hydraulic

quid'IeveIs can Ige a daily or weekly maintenance cqrtain tests and checks of the weapons system
requirement. Fluid levels may be checked byad, regularly scheduled to be performed once a
sight gage or a dip stick. Most header tanks hayg8n (or every 30 days). The Terrier missile must
some type of sight gage for quick easy fluigh checked at 3-month intervals for the first three
checking where main supply tanks contain Recks and every 6 months thereafter (current
dipstick mechanism. In most GMLS a main suppf¥gylations; subject to change). The battery of the
tank contains an oil fill and drain valve while oS 5105 missile must be removed each month and
header tanks contain only a fill valve or fill cap. replaced with a new or reconditioned battery. The

battery is not tested before removal; experience

CHECKING ACCUMULATOR PRESSURE. -ingicates that the

In most missile jettison systems air and/or
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battery is likely to need changing and we want toOther monthly checks and maintenance
be absolutely sure the missile has a good poweocedures include cleaning of the steam strainer
source. and fluid strainer and checking the bladder pressur
A number of the monthly tests are checks on ihghe anti-icing system, and checking the operatio
operation of related parts of the weapons systeshjnterlock switches. Solenoid switch operation is
with the GMM 1 and C cooperating. You may behecked quarterly. Among the interlock switches
placed at the Launcher Captain's Control Panelthat are tested (whether for actuation or contyuit
observe and report the indications at your panmle numerous sensitive switches, single-element
Monthly tests on the Mk 13 system repeat the dadlyitches, paired switch elements, micro switches,
and weekly tests, but with additional proceduresnd rotary switches. The table of interlock switch
The lubricating job includes many additionactuation adjustments for the Mk 13 launching
places to lubricate. Testing the sprinkling systesgstem consists of 22 pages in the OP. The
adds several procedures, including air testing ssfitches must be actuated and checked in the
pneumatic lines for tightness and operability @& tltorrect sequence; you can see that check sheets are
heat sensing devices, air testing for unobstructechecessity for checking and adjustment of the
flow between the sprinkling control valve and thaterlock switches.
sprinkling heads, flushing the associated firemains Some interlock switches require quarterly
cleaning the salt water strainers and the draie,hahecking or adjustment; ship policy decides the
giving the system an operational test, and checkedjustment period for others. This is likely to be
the operation of all the valves. Review chaptertl® case when part of the system is under
for these operations. NAVSHIPS control, as in sprinkling systems.
Testing the carbon dioxide system in the
magazine was described in chapter 8. The montRlriodic Tests
testing includes inspection to discover any breaks
in the tubing or other leakage. The supply pipmg i Some tests are scheduled to be made every 3
air-tested for tightness, and the operation of thmnths, or every 6 months, or yearly. Refer to the
system activation alarms are tested. The supplyQ® for your missile system for a listing and
CO; is cut off during the tests by disconnecting thikescription. Other tests are listed as "unscheduled
control and discharge heads and capping fheey are made when there are indications that
connections to the supply tanks. These amaintenance or testing is needed. Your experience
precautions to prevent the escape of,Ghile and judgment are needed to decide. "Clean
working in the launching system. Compressed aidraulic filters," is an example of a periodic or
is used to test the operation of the systeumscheduled job. Noisy or erratic operation of
connecting the ship's air supply to the carbbgdraulic components may be an indication that the
dioxide lines with an adapter. If the air pressufiders need cleaning, so you schedule the jobeto b
gage shows even a slight drop in pressure, the Idake as soon as possible (immediately).
must be found and repaired. A drop in pressure
could prevent the operation of the alarm systemWARNING: Be sure that system pressure is
when it is needed to warn of a fire. relieved before disassembling or removing
The control heads are checked with the use dfyalraulic components. High system pressure can
pneumatic hand pump and an air gage. Rememtaaise serious injury to personnel.
the warnings about the suffocation danger from
CO, and see that the supply cannot be turned Qoarterly Tests
accidentally. Connect or disconnect lines, .control
heads, and discharge heads in the order given oA series of tests that is usually scheduletheéo
the MRC or your check sheet so there is no outflp&rformed quarterly is timing of operations. Fag th
of carbon dioxide at anytime while anyone launching system to operate properly, the
working in the launching system. components must act within the time limits set for
each, a matter of seconds. A stop watch
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is needed for testing certain operations. An dlect yx_x EXCITATION LEADS
timer is used at the EP-2 panel. On the Tartar I kcz2 TEST RELAY
13 launching system, use a 60-second, 115-volt, TIMER = 60-~SECOND (STANDARD

c timer with a special, self-contained 24-volt, d- ELECTRIC TIME CO.) ”|5V IAC
rectifier. You will negd the W|r|ng'd|ggram to mak' EP2-135-24 EP2-135=20
the proper connections. Each timing operation _ o o NP 45 l l

repeated two or three times and the time
recorded. If the average is not within the limi
needed for that action, you must search for t KCZ2 ';'L KCz2 TIMER
cause of the trouble and correct it. The tests . B

conducted with all the motors running (exce| x

where indicated otherwise) in STEP control, Figu .?pz_]gfzs EP2-1 35_22_.

10-1 illustrates a test circuit used to time tt

operation of a Tartar system. Timing relay KCZ2 94.161
connected into the circuit being tested by tw Figure 10-1.—KCZ2 and timer circuit, used in
excitation leads. The contacts of KCZ2 control tt timing of operations.

start and stop action of the timing mechanism. The

following are some of the timing tests made on a

Tartar launching system; similar tests are made ggener cranks are retracted, (2) from the initratio

other GMLS. of a single load order until the next missile ie th

magazine is ready to hoist, (3) from activation of

1. Check and record the time that it takes tle system to AUTO until the launcher is loaded

index between stations on both inner and outgrd synchronized to the load order, and (4) from

rings of the ready service ring. activation of the system in AUTO until the
2. Check and record the time that it takes |&uncher is loaded, synchronized, and ignition of a

extend and retract both the inner and outer haghulated missile is indicated.

retractable rails. 11. Check and record the time that it takes to
3. Check and record the time that it takespeno unload a missile from the launcher.
and close the blast door. 12. Check and record the effective time delays

4. Check and record the time that it takesaiser imposed by the time delay relays that remounted
and lower the hoist chain under the designatgithin the EP-l and EP-2 panels. In addition to the
conditions with the chain shifter at either theennelectric timer and a stop watch, a jumper is needed
or outer ring (depending on which ring the Tart@igure 10-2 shows how to wire up a time delay
training missile is stowed in). relay for testing purposes.

5. Check and record the time that it takes to
extend and retract the electrical contactor and finAll these tests require careful attention ttade

opener housings. connecting to the right circuit, exact time,
6. Check and record the time that it takes garticular sequence of steps, and careful
extend and retract the fin opener cranks. recordkeeping. They cannot be done hurriedly.
7. Check and record the time it takes to aroh eBchedule them for a time when they are not likely
disarm a Tartar training missile. to be interrupted.
8. Check and record the time it takes to extend
the launcher retractable rail when it is empty. LAUNCHER SHIPBOARD
9. Using a stop watch, check and record the tim PERFORMANCE TEST
that it takes to retract the jettison piston (test
circuitry and electric timer not used). Launcher performance tests determine whether

10. Check and record the time it takes to laadauncher equipment functions satisfactorily under
missile (1) from the initiation of a single loadder various operating conditions.
until the fins are unfolded and the fin
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and elevation in local control or in a test mode of
——= JUMPER operation. A dummy director (external director), an
------ EXCITATION LEADS error recorder, two limiter and demodulator units,
TIMER and a frequency generator are used in conjunction
with the EP-3 test panel when conducting launcher
e S TR » 58 s performance tests.
Some of the older GMLS do not have an EP3 test
L\‘C5V ) panel. These systems have separate local control
: panels, test panel, and system simulator panels for
: testing components.

: : DUMMY DIRECTOR AND ERROR

: | RECORDER
[ —s

L |- o Dummy directors and error recorders are used fo

.__+ r. routine shipboard dynamic testing of synchro

L 2 controlled follow up systems such as train and
: L] L\ J elevation power drives for missile launchers. Their
1 osomiss s 5 . pe purposes are to simulate a command synchro signal,
3 normally sent to the missile launcher power drive

TIME DELAY servo system by the missile fire control systend, an

RELAY to record the error between the selected inputasign
and the actual output response of the power drive
servosystem under test. The information obtained is
used for analysis of a launcher's electro-hydraulic

control system and launcher power drives.

Most launcher performance tests are conducte(PumnW.d'reCtor.S have been in use for many
guarterly, but an existing condition (a suspectX‘airshbe_?_'nn'ng wghTMk'l. Th_e ane presently us;:'d
malfunction) may require that certain performan { 6tMe dagar %nl F_errler FOIS;I i systerr]ns IS t el
tests be conducted more frequently. Regardles 0ds U and . Figureé 1v-s S OWSF € <_:ontro
the frequency of performance tests, personlﬁ) pel of the M(.)d 0. It was deS|gr_1ed_ primarily _for
conducting these tests must be familiar with bot lphoard testing of guided missile launching

the testing procedures and the test equipment u é?;?; It ?;cetsrmts;]eiplz(;g tZ?lt dei(?\léltgwi?;nligsg fo
The test equipment is used to control and rec Ys Y, pyard,

the performance of the launcher power driv ge records of installation tests are retained on
while they are being controlled by the launch Pard the_ ship, and the first record made with th'e
test panel. The responses that are recor é?my director af.‘d error recorder aboard the ship
represent instantaneously the error position an epttfort compansotn Vélthhsubsgquen.ttte?ts b);].th'e
velocity of the power drive unit under test. Mogfime test equipment. Each major unit of a ship's

shipboard launcher systems have a test panel (I‘é’lgﬁp.on system controlled by a §ynchro sysltem and
Panel) which contains all the necessary tgé)[smoned by an electro-hydraulic power drive has

receptacles and test jacks for connecting a Separate weapon system publication (OD) which

different test cables, leads, and jumpers to the S fr’l” the |_n(j|_v|dl_1al shlp_board tests CQ“d“C"F"d
equipment required for a given performance te e time of initial installation. Each major und, '
Switches, pushbuttons, and control knobs use q ’?Che“ a gun mount, a rocket launcher, etc, is
control the launcher test equipment are located 3 J?Ct tp a complete.set of performa'nce tests as
the face of the test panel. A local director (ingr etailed in an Installation Test Instruction OD for
director) is mounted within the test panel whic%aCh unit installed. The results of all tests are
enables the launcher to be positioned in train recorded or added as

94.162
Figure 10-2.—Circuit for testing time delay relay.
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an appendix in a shipboard copy of the OD feynchro signals. All power is supplied from the

future reference. Any information obtained from launching system test panel via cable stored in the
routine shipboard performance test could resultdase. An auxiliary power conversion unit is

detection of a significant performance deteriomatioequired for 60 to 400 hertz conversion if the

of a launcher component and can warn sgystem to be tested is limited to 60-hertz power
impending failure which could result in the neeslipply. The principal components of the dummy
for corrective maintenance, repair, or overhaul. director are:

Dummy Director Mk 6 1. A main servodrive, with transistor and
potentiometer control. It drives two synchro
Dummy Director Mk 6 Mod O weighs 78ransmitters for 1- and 36-speed order signals,
pounds. It is housed in a portable, aluminum cdegether with a 36-speed synchro control
approximately 19 inches long, 16 inches wide, attdnsformer for error detection purposes. It also
12 inches high. It requires 1-ampere, 115-volt,-4Qfrives a d-c tachometer for generation of a signal
hertz a-c power for operation, and it accommodatesocity order required for certain power drives.
either 400-hertz or 60-hertz 2. An auxiliary servodrive, with similar
transistor and potentiometer control, for generatio

MAIN POWER  gSpPARE  SYNCHRO  ANGLE ORDER, CANGLE MANUAL
FUSES . FUSES  FUSES  DEG/MIN . BET '

qy ‘ - . : DZUs
. _FASTENER
{1OF4)

- TEST
PANEL

RECORDER
AUX. POWER
ERROR

VELOCITY

ERROR RANGE

FUNCTION
SELECTOR

" ERROR INDICATOR

‘ . DEG/SEC
PERIOD, SEC FREQ,HERTZ A
REF DEGX10  AMP, MINUTE

AMP DEG

55.310
Figure 10-3.—Dummy Director Mk 6 Mod 0, control panel.
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of oscillating signals for simple harmonic motion The frequency generator components are
control of the main servodrive for frequencsnounted to the frequency generator chassis, which
generation. has a removable cover. A connecting cable is
provided for connecting the generator to the EP-3
All manual controls, indicators, and connectopsinel. Open and closed views of the frequency
are located on the control panel (fig. 10-3) foe tlyenerator are shown in figure 10-4. It is usedesd t
following operations. These tests are made fontrdéine frequency generator are shown in figure 1@-4. |
and for elevation. is used to test the frequency response
characteristics of the launcher train and elevation
MANUAL OPERATION. - During manual systems.
operation, the servo drives are disengaged from the
synchro gear train, which permits the operator Bummy Director Mk 1
position the output synchro rotors to any selected _
angle from where the particular test may begin. 1N launcher power drives for the Talos
The manually set output signal is stationarggmh'ng system are tested Wlth Dummy Director
enabling the power drive under test to synchroniyts 1 Mod 6. Two portable units are used, one to

with the dummy director output. DO NOT unddgst the elevation power drive and the other fer th
any conditions, turn the knob on the 1X dial in drive. The dummy director produces 1- and
hand. 6-speed, 400-hertz synchro signals for position

orders and a 1-volt-per-degree-per-second (open

CONSTANT VELOCITY OPERATION. - circuitatl-speed) velocity order proportionaltbe
Constant velocity test signals are used to driee ¥floCity of the generated signal. The dummy
unit under test at a constant speed. The velodf{gctors are plugged into the rear of the control
may be adjusted from 0 to 100 degrees per sec panel to activate them. For a detailed

in either direction. An oscillograph is used to ralf€Scription of the unit, refer to OD 17398,
the test traces. (See chapter 5.) Operating Instruction for Dummy Director Mk 1

Mod 6.

SIMPLE HARMONIC MOTION OPERATION.
- Simple harmonic motion test signals provide E{ror Recorder For Talos System

sinusoidal input signal to the power drive under o qya| channel oscillograph is used to record
test. The sinusoidal signal causes the driventoni,.or traces of the Talos weapon system. Three
oscillate about a present reference point, whichy3eg of error traces are taken with it: B-end erro

adjustable through 360 degrees. The period (ploes velocity traces, and position traces. Two
oscillation is adjustable from 4.5 to 18 secOnGfifrerent traces can be taken at the same times Thi
and the amplitude of the oscillation is adjustable g16\ys corresponding trace results to be compared.
a maximum of 60 degrees at a period of 9 secod§inrate the oscillograph before using it; follow

and longer and up to 10 degrees at a period o0& instructions in the OP on maintenance and
seconds. testing of the launcher system. Some error traces

FREQUENCY GENERATION OPERATION. _were shown in Chapter 5, along with some
Frequency generation operation of the dum instructions on reading test traces, and descriptio

director produces a sinusoidal signal of 0 to £»an oscillograph.

minutes amplitude which is superimposed on the,, Recorder Mk 12 Mods 0 and 1

36-speed synchro output signal. During frequency

generation operation, the output command synchrderror Recorder Mk 12 Mods 0 and 1 (fig. 10-5)
transmitters of the dummy director are positionesl housed in a portable, aluminum case
automatically at a 10-degree electrical zeapproximately 21 inches long, 15 inches wide, and
position. The frequency of the frequenc®l inches high. It weighs 76 pounds. It requires
generation signal is adjustable from approximatelys-ampere, 115-volt, 60-hertz a-c power which is
0 hertz to 18 hertz. normally supplied from the launching
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system test panel via the dummy director. The
principal component of the error recorder is a
modified commercial Brush Instrument Company
Recorder Mark 111, which provides the immediately
visible, permanent chart recording son two
channels. It includes integral amplifiers for a pen
deflection of 1-mm per 10-millivolts of input
signal, up to 100 hertz. Simple adjustment and
chart speed controls are located on the front panel
(fig. 10-5), which also permit convenient change of
chart paper. In addition to the two chart-recording
pens, the recorder includes two event-marker pens,
individually operated through remote control
circuits. The recorder may also be used for time
recordings of various launching system sequence
operations.

The error recorder must be calibrated to zero
position in relation to launcher zero train and
elevation, and requires a warmup time of 15
minutes to provide an accurate error trace. (The
o SPECIAL time requirement may vary with the mod; observe
T WRENCH . . . .

the requirement stated in your instructions.) An
error trace may be recorded of the launcher
velocity, acceleration and deceleration, hunt, and
ability of the launcher to follow static, constant
velocity, or simple harmonic motion signals. These
traces can be compared to those at installation.

The error recorder is connected by cable to the
dummy director when in use, and the dummy
director is connected to the launcher EP-3 control
panel. The receptacles for connecting the dummy
director, the two limiter and demodulator unitsgan
frequency generator to the EP-3 control panel are
on the lower part of the EP-3 panel, adjacent ¢o th
test jacks.

All required cabling for electrical
interconnection of test instrumentation and
connection of instrumentation to the test panel EP3
of missile launching systems control is provided
with the test equipment. The special cables are
designed with proper conductors, length,
insulation, and connectors for optimum
performance of equipment. Only the approved
cabling should be used in the test instrumentation
set up. Figure 10-6 illustrates the set up between

94.163  the test panel EP3 and the test equipment used with
Figure 10-4.—Frequency generator, enclosed and a Talos missile launcher system. Only one dummy
Interior views. director is used at any one time, either for train
for elevation system testing.
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Figure 10-5.—Error Recorder Mk 12, control panel.
Types of Tests and Test Procedures for reference purposes a sample trace of each test

conducted.

Launcher systems having scheduledIn the Talos GMLS a performance test of the
performance tests should have an associaahcher train power drive is conducted quarterly
Maintenance Requirements Card (MRC) for eaahd requires four hours to perform. The MR card
power drive unit within a system which explainsonsists of 38 pages with nine tests conducted in
the step-by-steps procedure and also illustrates sequence. The tests listed on the
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MR card accomplish the following; (I) checkesponses and loads equivalent to the missiles, thu
amplifier balance, (2) test train power drivallowing realistic loading and firing drills.

accuracy, (3) record train power drive velocity and

acceleration  rates, (4) check launch@perational Cycle

synchronizing time, (5) calculate launcher travel

distance and maximum deceleration rate betweerOperation of the missile simulator is througk t
synchro and main power failure points and actdalncher control console. The operator at the
launcher stop points. The sequence in which taencher control console operates the push-buttons
launcher train power drive is tested and some®f #nd switches in the sequence required for the test.

sample test traces are shown in figure 10-7. being made, and the man at the simulator test panel
watches the indicating lights that show if the
MISSILE SIMULATOR proper response is taking place. He has a checklist

of course, and maintains communication with the
The use of simulators for training in all pheeé console operator.

missile handling, launcher operation, firing, and There are many possible combinations of
securing has been developed to a high degreesitdations that can beset into the simulator. The
missile simulator combines in one piece ajerator of the control panel operates the switches
equipment the functions of the several equipmenanually.
attached to the test panel EP3 in a missileBefore attempting to teach with the simulator,
launching systems. The Tartar missile simulatorhave clearly in your mind the steps you will take
placed in the training missile, as is the Terriand what will happen each time. Since the orders
simulator. Since you will be training lower ratethust come from the attack console, coordinate
men in the operation of the launching system ygour lesson with the men who will send the orders
need to become familiar with the operation of the your launching system. Manual operations are
missile simulator you have aboard ship. Missitequired at both stations. The men who are being
Simulator SM-161/DSM, used to check the Tartamined are stationed at the control panels in the
missile launching system aboard ship is installedsame manner as for an actual firing. The indicator
the Tartar Training missile (TSAM), occupying thigghts show what has been simulated. The
space normally occupied by the auxiliary powabbreviations used on the face of the launcher
supply (AS). The missile simulator test panel p@anel and missile simulator are explained in the
located just under the missile skin and is accéssi®P, as are the code symbols used to indicate
by a hinged cover. All electrical connections fromeapon system units and fire control symbols.
the launcher to the missile simulator are made
through the DTRM firing contacts on the skin d¥laintenance of Simulator
the DTRM, and through the missile-to-launcher _ _ _
contactor on the aft end of the tail cone. The!lt IS part of your job to keep the simulator in
missile  simulator furnishes electrical load@Perating condition. As long as the simulator
equivalent to those in a tactical missile arfperates satisfactorily, do not open it for clegnin

provides indicators and test jacks as a means2Bf INSpection. Lubrication is usually performed at
checking the launcher firing control circuits. the factory, and is not required on shipboard under

Guided Missile Simulator SM-75A/DSM is useaormal conditions. Periodically clean and inspect
in Terrier Guided Missile Training Round Mk 14he exterior only. Panel lamps may require
Mod 0 (BT-3) or Mk 18 Mod 0 (BW-1). Guided_replacement. If the simulator becomes inoperative,

Missile Simulator SM-159B/DSM is also used witfiSPect the interior for security of the switches o
those training rounds and, in addition, is usechwH® front panels, for loose or damaged connectors,
Training Round Mk 43 Mod O (BT-3A/F/, gT.broken or loose switch wafer wire connections,

3B/F/), Mk 44 Mod 0 (BT-3A/N/, BT-3B/N/) or €vidence of overheating, excessive wear, or
MKk 45 Mod 0 (HT-3) (HT-3A).' The simulatorcorrosion of electrical parts, cracked or damaged
provides the electrical O-rings, and damaged wiring. Before opening the

unit, be fairly certain
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that the trouble is in the simulator. Failure ahjas simulator is to allow realistic warmup, power
and dials on the attack console, the simulator lpambdangeover, and firing drills by providing elec#iic
and the LCCP are the most common indicationsanfcuits that furnish responses equivalent to thafse
malfunctions. an operational missile. It also serves as a tet un
, ) for checking the operation of the launcher warmup
WARNING: Do not attempt repair of a simulatof,q firing circuits. In addition, the simulator gi
panel until the panel has been deenergized. all rail loaded indications at launcher Areas 1 and
datches to the guide arm, and it engages theeioa

position and wire connections to ensure its corrdéth® same manner as a missile. Forward and aft
replacement. All wires have marked sleeves at eS89€S; figure 10-8, similar to those on an

terminal end. The dummy steering power sectionCigérational missile, permit the simulator to be

removed from the trainer missile before inspecti@g@ched to the loader or launcher rail. _

or cleaning the internal components of the When the simulator is attgched to the rail, the
simulator. A soft, clean cloth and a brush are ugggctrical warmup contactor in Area 1, or at the

for cleaning the interior of the simulator. Aftel@uncher, can be extended and mated with the

cleaning and correcting any obvious faults, suchG@tact pad on top of weapon simulator, figure 10-
a loose wire, return the simulator to the dumn§y ThiS pad is identical to the contact pad on a
missile. service missile. The contactor conducts warmup

When the cause of the trouble is not obviolR9Wer as weI.I as all input and output signals td an
make resistance checks of the circuits in tH@M the simulator, except for Dbooster-squib
simulator. All power is removed from the missiléoltages. Booster-squib ignition voltages are
simulator and the missile is disconnected from tREPVided Dy two sets of contacts mounted on the
launcher. A Simpson 260 or similar multimeter arfgrward simulator shoes, figure 10-8. .
it General Radio 1800A a-c vacuum tube voltmeterPUring warmup, power change-over, and firing
are used. Use the access jacks on the front of Rp@ses of a drill, circuits within the simulator
simulator panel. simulate or monitor the operation _of n_nss_lle

Use troubleshooting charts or wiring diagrarhs §&'mup, power change over, and firing circuits.
the simulator. When you have located the remedy/fdicator lights on the front panel display sequenc
the appropriate chart, follow the instructions féd Indications of voltages. A warmup load
repair, adjustment, and/or replacement. Repaif@ulator, an accessory unit of the weapon
other than those described in the OP should be ddifulator, can be used to simulate the loads that a
at an authorized repair station. Synchro alignmefperational missile would normally impose on the
for example, is done at a repair depot. launcher during firing. In addition to indicator

During the dynamic testing of the simulatorisit 'l9Nts, the front panel of the weapon simulator
in the trainer missile on the launcher and §ontains all the necessary switches and plug ksjac

receiving stimulus voltages from the Weapoﬁgecessaryforaweapons electrical simulation test.

system. A correct voltage reading .on the frofka|NING MISSILES

panel of the simulator indicates that the simulator

and the weapons system are functioning properly inThe use of a trainer missile provides several

the test. The voltages for each test point aredigt kinds of training in addition to checking out

the OP. shipboard launching systems. This includes training
Corrective maintenance must be done by persohsnissile handling crews in assembly techniques,

familiar with the theory of operation and the methgackaging and transfer operations, checkout

Before removing any part, make a sketch of ﬁ

of operation of the simulator. methods, launcher loading, and operation of the
) _ launcher firing sequence. The trainer is stowed in
Weapon Electrical Simulator the missile magazine along with the other missiles;

d with the Talos cmL¥hen itis to be used for checkout, it is brougpt u

The simulator use
Wd loaded on the launcher.

simulates the electrical functions of an S or a
type Talos missile. The primary purpose of the
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The trainer missile is used with a code testWARNING: Be sure all personnel are cleared
fixture and RF oscillator to check the operation 6bm the launcher area before energizing launcher
the code comparator and associated weapon cordnahits. A safety observer must be on deck, and in
ready-to-fire indicating circuits. The conductorsommunication with the launcher control station.
from the code test fixture and the RF oscillat@ ar
connected to the simulator test panel in the traine Study the description of circuit action in {O€
missile. The RF oscillator is ship's equipment, bwtth the drawings before you. This type of follow-
the code test fixture is constructed from materialgough will be very helpful in trouble-shooting.
at hand. Figure 10-9 shows a schematic of a code
select circuit. In the Tartar systems the missdliss Training Missiles Used With Simulators
checked out on the launcher, and therefore it is
necessary to have the launcher trained and elevatetraining missiles with dummy simulators or no
to a position that is most convenient for tr@mulators at all are used for practice in
operator of the simulator panel.
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tested for normal firing, A- and B-side, misfireica
dud firing. The launcher electrical contactor is
mated to the trainer electrical contactor. During t
warmup, power changeover, and firing phases of
the training drill; circuits in the simulator regent

or monitor the missile operations. All the inputian
output signals, except the booster squib ignition
voltages, are conducted through the electrical
contactor. Figure 10-10 shows the panel face of the
Simulator SM-159B/DSM and its location on the
missile when it is on the launcher. Automatic
control is used for training drills; the observdr o
the simulator panel has a dangerous position
because of launcher movement, and he must be
constantly alert. All other personnel must be
cleared from the launcher area.

The steps of operation will vary with the missi
being tested and type of firing being simulated.
Follow the steps exactly as given in the OP or the
check sheets for the test you remaking.

SONAR SIMULATOR

The primary target detection unit of the Asroc
handling of missiles; but when any circuitry igveapon System is Sonar Detecting-Ranging Set
involved, a real simulator must be connected. TAR/SQS-26. The sonar detects and tracks
simulator is electrically connected to the traimer submarine targets and provides target location data
booster and missile power receptacles, shownternhe fire control group. For training use, a &irg
the left end of the simulator in figure 10-10. must be simulated. Sonar Target Signal Simulator

Two Terrier training rounds and two AsrogM-170/SQS-26 is used to supply a signal similar
training rounds are provided for each Mk 10 Modtd a submarine target. It simulates course, speed,
or 8 launching system. The guided missitéepth, range, and own-ship course. Simulated sonar
simulator used in these training rounds is desdrikschoes are transmitted from a maneuverable
in OP 2258, Guided Missile Simulator. OP 2904&rtificial target. The operation of this equipmésit
Guided missile Simulators SM-75A/DSM and SMhot the responsibility of the GMM. The Sonarmen
159B/DSM, gives the instructions for use of thsheck out the sonar target signal simulator, bet th
simulators for the Terrier missiles stowed in th®MMs check the Asroc weapons that they have in
Mk 10 Mods launching systems. There atBe Mk 10 launching system. The Asroc training
variations in them to accommodate the differefmissiles are made to resemble the rocket-thrown
Terrier missile types, and changes have been magtgedo and the rocket-thrown depth charge forms.
to improve the simulators, so be sure you have #ie forms of Asroc are used for ASW, and must
latest revision of the OP. therefore be checked out with the aid of sonarmen.

The launching system is cycled through all ifhe sonar target signal simulator is Unit 5 in Fire
operations, using a training missile in place of @bntrol System Mk 114 Mods 9 and 12. The
active missile. For testing the firing circuits, @perator of this panel sets the problem. He sets in
Terrier training missile with the simulator ins&dl the target bearing, course, range, and speed, and
is used, loaded on the launcher rail. It is own ship's speed. Other fire control units proceed

to solve the
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problem and transmit orders to the missile and. tTheSTING THE MISSILE

launching system. The GMMs man the launcher

panels. When the decision is made to fire either aAlthough maintenance of the missiles consists
torpedo or a depth charge, the correct form lafgely of removing a defective component or part

training missile is brought up from the magazirand replacing it with a new one, frequent checking

by the launcher captain, and is loaded on thed testing of missiles is necessary to detect any
launcher arm. faulty component. The development
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of replaceable modules was one step in taed intercept. Selected steering signals are applie
reduction of missile testing aboard ship. The the missile. Missile responses to these signals
missile NO-TEST-aboard-ship programs asge monitored at various points in the missile and
working toward the elimination of missilecompared to the tolerance limits within the missile
checkouts aboard tactical ships. The Tartast set. At the end of the test the GMTS will show
program has been completed and missile shipboardgreen GO light if the missile is functionally
checkout equipment is being removed. The Terrfeght-ready and a red NO-GO light if it is not. ©n
program is being worked on at present. The Guideadmore FAULT LOCATION lights will indicate
Missile Surveillance Program monitors, measuréise location of the trouble when the missile tests
identifies, and interprets factors that influend¢O-GO
missile readiness and reliability. The Missile If the light is red, continue the tests to pmint
Systems Test Monitoring Program utilizes analdige trouble and correct it if you can. If the light
data to validate missile checkout results. Thegeen, the GMMs return the missile to the
data are analyzed to detect missile problems thwgazine.
may not be recognized or detected by missileBecause of different test requirements, differe
checkout equipment. Some missiles aboard tactipahched program tapes are installed in the missile
ships were found to be in a failure condition thtdst sets: for depot or for shipboard tests, for
had not been disclosed by shipboard tests. This#ical missiles, for missiles with an exercisade
programs are carried on by the Naval Fleet Missite testing the forward assembly only, and other
Systems Analysis and Evaluation Group wiipecific conditions. The missile systems test is
headquarters at Corona, Calif. performed in approximately three minutes.

Until the NO-TEST program is perfected, Before the test set is connected to the missile
missiles will be tested aboard ship to a limitee set performs an automatic check of its own

degree. evaluation and interlock circuitry, as well as the
critical power supply voltages. The result of this
Missile Systems Test (MST) self-check is displayed by indicator lights on the

control panel, which show whether the test setis i
Several mods of Guided Missile Test Satendition for conducting the missile test. The self
(GMTS) are in use. AN/DSM-60 (TATTE) is usedest is initiated by pressing the OPERATE button
to test the Talos; AN/DSM-54(V) is used with then the test set. If any of the ready lights do gmt
Terrier; and the AN/DSM-55 and AN/DSM-on, the self-test has failed. When making the
55(V)B are used with the Tartar. Each of these hegernal connections of the test set to the missile
type modifications. These sets are connected to nigke sure that the missile is grounded at all times
missile by the GMM, but the tests of the missilget the sustainer igniter arming mechanism to
may be conducted by Fire Control Technicians. BHECK. After the completion of the test and after
depots a pneumatic test set, the TS-1165/DSMthe GYRO CAGED lamp is illuminated, place the
also used with Terrier and Tartar missiles, but eastainer igniter arming mechanism on SAFE, and
shipboard only the electronic system is checkedmove the connections from the missile.
External hydraulic power is used, supplied by the
HD-259/DSM hydraulic pumping unit. WARNING: The test set will not remove power
The AN/DSM-54(V) consists of four functionafrom the missile unless the gyro is caged.
sections: (1) program section, (2) missile stinarlat
section, (3) evaluation and indication section, andThe tests are performed on completely
(4) power supply section. assembled missiles except for the warhead section,
The Guided Missile Test Set applies a seriesS#A device, and fuze booster. During tests, a
tape-controlled electrical stimuli to activate thearhead spacer is used in place of the warhead
missile guidance system. Missile functions amséction between the forward end of the electronic
conditions simulated include warmup, launckection and the after end of the Target Detection
boost phase guidance, search, target acquisitionDevice (TDD). (On shipboard, the
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missile is tested completely assembled. The only
preparation needed is separation of the missile and
booster before attaching cables and hoses.) A
through cable for connecting the TDD and the
electronic section is provided as part of the stati
installation to supply S&A launch-latch bypass and
for powering the TDD and missile nose sections.

SIMILARITIES AND DIFFERENCES IN
TEST SETS. - The AN/DSM-54 and AN/DSM-55
test sets are fully enclosed and housed in an
aluminum enclosure. The -54 sets (fig. 10-11)
weight approximately 266 pounds and the -55 sets
about 275 pounds. They are placed in the checkout
area but can be moved if necessary. The hydraulic
pumping unit, HD-259/DSM, is placed nearby. The
AN/DSM-60 (TATTE) test set, used for testing the
Talos missile, includes four cabinets of equipment,
each of which contains several subassemblies.
These cabinets and the auxiliary equipment are
installed in the missile checkout area (fig. 10-12)
The -60 test set is a composite of the -18, -18A, -
18B, and -18C capalbilities.

All of them require a power supply, an altitude
simulator, a telemetric data recording set, meters
and tools. Special tools and maintenance
equipment are supplied with each set for servicing
the module.

WARNING: When power is on, high voltages

are present in the GMTS. Use caution wh@g changed quickly to test any of the Terrier
performing inspection, adjustments, voltagfissiles and to operate on either X band or C band
measurements, and maintenance. High voltgg&yuency.

(300 v-d-c) is present at test points. Do not &vi NOTE: If the same 400-hertz voltage source is
or adjust alone. Another person capable @ed for both the AN/DSM-54(V) and the HD-

rendering aid should be present. 259/DSM, it is necessary to start the HD-259 first
in order to prevent damage to the DSM-54(V).
PREPARATION FOR MISSILE CHECKOUT After the equipment has been warmed up for at

least 30 minutes, check all power supplies of the
Figure 7-18A illustrates the test set AN/DSMxN/DSM-54(V) for proper operation. If the power
54(V) connected for depot testing, and figure dupplies are operating properly, check and, if
18B shows it ready for shipboard testingecessary, adjust the missile stimulator section of
Configuration 2 (C2) of the test set is shown {Re AN/DSM-54(V). Radar Test Set AN/SPM-9 is

these illustrations. used to check Pulsed Radio Frequency, Frequency
_ Modulation, Amplitude  Modulation, Radio
Terrier Frequency, Pulse Width, Pulse Coding, and R-F

_ _ Power Out. The function generator section of the
The AN/DSM-54(V) is adaptable for testing angsm-54 set is adjusted

of the current Terrier missiles. Each set can
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for proper output of Roll (both LO and HIGH), Set the BYPASS valves to the OPEN position.
Rate (LO and HIGH), and Acceleration. Thesget the VALVE switch to the CLOSED position
adjustments are critical and require a highnd the OSCILLATOR switch to the OFF position.
accurate differential voltmeter. They may be madern the MOTOR switch to ON. Note whether the
by other ratings, but you need to know how. motor starts and the indicator lights illuminat&eT
The test results are recorded by either Telemesupply pressure gage should read about 100 psi.
Data Recording Set AN/SKH-| or Telemetric Data Then close the supply bypass valve. Check to
Receiving, Recording, and Scoring Set AN/SKQdee that the supply pressure gage reads
These sets record on special photosensitive pagasroximately 1000 psi, and that the temperature
housed in the magazine of the oscillograph. Theading is normal. Place the return bypass in its
photosensitive  paper is developed undebsed position; the return pressure gage
fluorescent light. The developed recording may bkouldered about 125 psi.
analyzed and annotated. Future recordings ar@Vhen all these conditions are met, the unit is
compared with it. ready to be connected to the missile for automatic
To prepare the HD-2S9/DSM, check the levelst. During the missile test, the unit is remotely
the hydraulic fluid in the reservoir, as indicated controlled by the AN/DSM-54(V)
the sight glass on its front panel (fig. 10-13)thé
level is low (below MIN), fill the reservoir to theTartar
proper level. Check the condition of the hydraulic
lines running to the missile. Connect the supply The basic test philosophy of the DSM-54 tett se
lines to the return line by use of an adapter, amgplies also to the DSM-55(V) - to perform a test,
connect the unit to a source of 115-volt, 3-phaae nearly automatic as possible, to assure that the
400-hertz power. Tartar will function as it should. Three

319



GUNNER'S MATEM 1 & C

"standby.” This allows all filament and plate
voltages to come up to required levels. A 30-
minute warmup is sufficient. The blower cooling
the klystron should operate at all times to avoid
damage to the Klystron. Turn off the power
immediately if the klystron blower is not operating
The blower that cools the chassis should begin
operating immediately if the ambient temperature
is over 35°F. After the test, the set is returned t
STAND-BY by pressing the reset button. To
secure the test set, place the main circuit breaker
the OFF position. This removes all power from the
test set and the missile.

PREPARATION FOR USE (PRETEST
CHECKOUT). - Follow the steps below to check
the test set before it is to be used to test aileiss

1. Make sure that all captive screws on the
control panel are tight.

2. Check all drop cables for proper connectmn
transition boxes.

3. Assure that no cables are connected to a
missile.

4. Place Missile Circuit Breaker in OFF positio

5. Place Main Circuit Breaker in ON position.

modes of operation are provided in the DSM- ¢ Depress POWER ON button. See that the
55(V): a missile systems test (MST) for use on tp%1 '

bled missil | A ¢ stron blower starts immediately, and that the
assembled missile, an electronic ("E") test for Usfver cooling the chassis starts when the ambient

on the electronic section by itself, and a mam{? perature is over 35°
mode which permits the operator to test any missile; See that the POWER light is on. The tape

response at will. index light should be on. If it is not, press tleset

There are five stages in the operating SeqUefffan and wait for the tape to rewind. At index,
of the test set: (1) before use, (2) standby, A lamp will go on.

during use, (4) after use, and (5) "secure.” In theg jjow 30 minutes for the system to warmup.
"before use" stage, the operator makes at least ON§ See that all fuse lamps are out. If onenisio

pretest checkout every 24 hours of operat_ior?. T@ans that the fuse is open and must be replaced.
drop cables need not be attached to the missite, bre fuses are available on the back of the

the operator should assure that all test set mf'cuhicrowave access door

is functioning, that the tape (in the test set) 10. Set test function switch to MST.
advances smoothly, that power supply voltages aré ; press the OPERATE button. During the next

available, and that all indicator lamps arf5 gecongs, the self-test will be run and the ready

functioning properly. The test set is ready 8mp should light along with all the active fault
operate when all the indicator lamps and t

. . ator lamps.
READY lamp illuminate. | 12. Press the TEST START button. All lamps
With the main circuit breaker on, depressing t@xcept "oower" and "test in progress" should go

POWER ON button places the test set on out.
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13. The "test-in-progress” lamp will remain lit TALOS MISSILE CHECKOUT. - Talos missile
during an MST. The test will be completed ioheckout is accomplished by conducting a Tactical
about 4 minutes. The "test-in-progress" lamp wMissile Test (TMT), using the equipment
then go out, and the tape will rewind. previously described, and following instructions

14. Four minutes are required to rewind thetafor the use of these equipments as contained in the
At the end of that time, the tape index lamp walpplicable OPs. In general, the following steps are
illuminate. necessary.

15. See that the NO-GO and "Aft Mating" lamps
come on. Since no missile was connected, anl. Disconnect the flexible explosive lead (in
overall NO-GO should result at this point. Guided Missile Mk 11 Mod 2) or disconnect the

16. Press the reset button. thermal battery assembly (in Guided Missile Mk 11

17. The pretest is now complete. If no missilbsod 4).
are to be tested with the next few hours, press th&. Check the nitrogen pressure in the innerybod
POWER OFF button. assembly if the missile is Mk 11 Mod 4.

3. Make surveillance checks for fuel and

There is no shipboard testing of Tartar missiléydraulic fluid leaks.

All testing equipment for Tartar missiles has been4. Match the codes and radio frequency to the
removed from ships. Tartar GMLS are in a No-Tegtiidance radars.

program which requires only missile stowage 5. Conduct a "GO", "NO-GO" tactical missile
maintenance prior to missile firing. (Test set DShést.

55 is used at shore stations only.) 6. Perform missile maintenance as necessary.
7. Service the missile as necessary.
Talos 8. Test the innerbody assembly (if missile i M

11 Mod 4) by means of NAVORD Adapter
Like the Terrier, Talos missiles should be givd&keceptacle supplied with Test Set AK T-3074.

initial checkout and servicing as soon as possibled. Reconnect the flexible explosive lead (in Mk
after replenishment. Thereafter, check-out 14 Mod 2) or reconnect the thermal-battery
accomplished periodically. Initial mating of thassembly (in Mk 11 Mod 4).
missile and booster includes installing the antenna _ . .
lenses, matching the missile codes with thoseef th 1€ TMT is also called the missile Operability
guidance radars, connecting the explosive lead! 5t (MOT), in fact, this term is replacing the

the warhead-booster assembly or electricafiglier one. o
connecting the thermal-battery assembly. ThisWhen the above steps are completed, the missile

routine is also followed in emergency operation%",‘d booster are remated in the checkout statien, th
instead of the complete missile checkou. antenna lenses are reinstalled, and the round is

returned to the magazine. Subsequent to the initial

PREPARATION OF THE TALOS MISSILE checkout described above, periodic checkouts will

FOR CHECKOUT. - Preparatory steps for Taide the same, except that it will not be necessary t
missile routine checkout are as follows: again match the codes and radio frequency to the

guidance radars unless the radar's code and
1. Select the round to be tested, remove infrérequency have been changed. If the TMT indicates
the magazine, and transfer it to the check-out ardyO-CGO for the Talos and the fault has been
2. By means of the ready service crane, trandfiélicated by means of the monitoring panel,
the round to the missile and booster dollies, affPlacement or adjustment of faulty components
secure the round to the dollies. and modules should be accomplished.

3. Unmate the booster from the missile andR€pair of missiles and boosters is limited to
return the booster to the magazine. replacement of readily replaceable components,

4. Remove the missile antenna lenses. such as electronic  packages, inner-body
assemblies, booster shoes, and other items which

do not require extensive disassembly operations,
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servicing, and adjustment procedures. The origit@thnical skills or special equipment not available
versions of missile incorporate the large siom board ship. This information is also used for
electronics packaging which require the assistame®lyzing maintenance and logistic support
of handling equipment. Since the checkoptoblems; and, in addition, the CSMP makes it
compartments each stow one set of replaceghbssible to record and report the need to delay an
spare parts, the units may be taken from theses asomplishment of a required maintenance and can
and replaced during lull periods. indicate the principal reason for the delay. Thd 3-

When the test is completed, reconnect tBgstem of maintenance and material management,
flexible explosive lead (Mk 11 Mod 2) or theéts purpose, organization, and procedures for
thermal battery assembly (Mk 11 Mod 4). Remagkipboard use and the forms which make up the
the missile and booster in the checkout ar€ZGMP are explained in chapter 11 of this test.
reinstall the antenna lenses, and return the reaind
the magazine. After the initial test, step 4 can BeOW-RUN-THROUGH (SRT)
omitted unless the radars' code and frequency have
been changed. Because all parts of the missile system must

In the test equipment checkout and missWerk together, testing of the complete system must
warmup period, the test set runs through two sdde done before it is put into use, and at intervals
check sequences. The results of the tests thereafter. Shipbuilders and naval shipyards are
indicated in GO/NO GO fashion on the test panejgven general and detailed specifications for
If any element covered by the test is found fawdtyjnstalling the equipments and for checkout
TATTE failure lockout command stops the test. procedures after installation. The systems test aft

The self-check portion of the overall testtishe installation on shipboard is called the slow-run-
beginning of the test tape, or a special tape neaytlrough (SRT). Detail requirements for the SRT
provided which contains only the self-checkre established by the NAVSHIPSYSCOM. The
portion. With the special tape, the self-checkhaf tSRT must demonstrate the satisfactory operation of
test equipment can be performed without doing tthe complete shipboard weapons installation,
missile operability test (MOT). including supporting and auxiliary subsystems.

OP 2900 (Volume 3), Guided Missile Test Set An SRT may also be necessary after a ship has
AN/DSM-60, Operation and Maintenance (U:Cundergone overhaul or conversion and after new or
contains the complete instructions for the usénef imajor alteration to the weapons system. Sometimes
technicians who conduct the missile tests. If yatuis necessary after a minor alteration because of
need to help with the tests refer to that text. alignment problems. In that case the necessity for

an SRT is determined by the type commander,
OWN SHIP'S MAINTENANCE PROGRAM NAVSHIPSYSCOM, and the shipyard. Any
deficiencies revealed during the SRT must be

The development of planned systems foorrected by the installing activity. The ship's
maintenance of ordnance and ship's equipment Wwassonnel assist in conducting the SRT.
discussed in the preceding course and in earlieesting of advanced ASW system installations,
chapters of this text, and also in your militarsurface-to-surface, and surface-to-air missile
requirements courses. Each ship develops its anstallations begins with replenishment-at-sea and
Current Ships Maintenance Project (CSMP) fifgoceeds through all phases of strike-down,
which is used for planning and coordinating trstowage, checkout, disassembly, servicing,
ship's maintenance workload. The CSMP file ¢heckout servicing, assembly, handling, and
made up of deferred action report form 4790/X{mulated launch. For ASW systems (Asroc), an
for those maintenance actions which have besgtual or simulated sonar contact is introduced int
deferred because of a requirement for the overall weapon system and checked through the

underwater fire control system. On other systems,
an actual or simulated output
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from the ship's search radars is introduced ingo the accuracy or reliability of the equipment. Some
overall missile system and checked through thee required and must be performed before the
weapons direction equipment, the missile fieguipment is used again. Others are optional and
control system, and the ready service feeder andyor may not be performed before the equipment
launcher system. The feeder and launcher systésnsised again. SHIPALTS are of NAVSHIPS
thereby receive orders that result in a missiledpecognizance and may be associated either with
rammed on the launcher and the launcher traif@BDALTS or alterations to equipment belonging
and elevated to the position indicated by theahitto the NAVSHIPSYSCOM, but supervised by the
input. Each magazine, launcher feeder, checkougapons department. NAVALTS are handled as
and strikedown system must be tested. ORDALTS or SHIPALTS, as appropriate.

In addition to testing the weapons system, allThe program for accomplishing ORDALTS is
supporting services and auxiliary subsystems mdsscribed in the next chapter. The most essential
be tested. These include all associated lightiirg, @hanges must be made first; priority is assigned by
conditioning, humidity control, security alarmghe ship's Ordnance Accomplishment Requirement
sprinkling, damage control facilities, air sampl¢OAR).
alarms, communications, and other utilities An ORDALT Instruction states the specific
contributing to the effectiveness of the weapoanenditions of applicability of the ORDALT and the
system installation. Accurate time cycles must beethod by which it is to be accomplished. If it
recorded for parts of the system where the speedffsects only a few units, the serial numbers of the
part of the operational effectiveness. equipments affected are given. All necessary

When an SRT is being conducted on your shipawings, sketches, etc., are included as patieof t
as a petty officer you will be assignethstructions. ORDALT kits should be ordered
responsibility for checking the operation of parts through normal supply channels. Authorization for
the ship's equipment and keeping the records of #tteomplishment of ORDALTS on nonexpendable
operation. As a GMM 1 or C you will supervise therdnance in accordance with  NAVORD
operation of parts of the launching system and tNSTRUCTION 8000.2, "Nonexpendable
recording of results of the tests. The responseoodinance."
the launcher to train and elevation orders must beAfter the alteration has been made on the
noted with care, and adjustment made if necessayuipment, the ORDALT number must be stamped
The correctness of the firing cutout cam @n the ORDALT plate on the equipment, if it has
demonstrated by the launcher movement; the cane. If it does not have an ORDALT plate, order
must prevent launcher movement into an areae from Supply, inscribe the number of the
where the ship's structure or personnel would @t@mpleted ORDALT, and attach it to the
endangered. Since there are differences in eaghipment, if permissible. Guided missiles and
installation, detailed instructions are prepared fiorpedoes are examples of ordnance where it is not
each ship. From these instructions the tasks peemissible to attach ORDALT plates.
apportioned among the ship's and contractorsAs a GMM 1 and C you have more

personnel. responsibility for getting the ORDALT promptly
and precisely accomplished. Authorization for
ORDALTS ORDALT accomplishment is by a specific work

directive (letter, project order, allotment, et@ahd
Of course you know what an ORDALT is - yothe current ORDALT are listed by number, name,

have worked with an on them a number of yearsand brief description in NAVORD ORDALT 00, in
your Navy career. They are NAVORD authorizesumerical order. Cancelled, completed,
alterations to ordnance equipment, made doperseded, or disapproved OrdAlts are listed by
improve the existing ordnance. Many of theumber only. Keep informed on what changes are
changes are made to improve the safety featuresegiuired for your equipment so you can plan to get
the equipment; others are changes to increase the work accomplished on schedule. In some

activities delay in
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ORDALT accomplishment has seriously hinderestip, and spares are carried in supply. In youydai
and hampered the ship's mission. This is especiglfgctice session with the equipment you learn to
true when the ORDALT is intended to remove raake many repairs and adjustments, but in a
safety hazard and the equipment may not be usethbat situation it may be impractical to attempt
until the ORDALT is performed. repair of a sophisticated electronic unit.

Many of the ORDALT that apply to guided The forms to be used in requesting and in
missile systems contain classified information amneporting overhaul actions are discussed in thé nex
therefore are held by the publications custodiaapter.

Maintain the required security status when using
them. SUMMARY

An ORDALT is not necessarily a complicated,
lengthy alteration; some require only a few minutes This chapter covers the bare bones of thentgsti
to complete. The important thing is to schedudmd maintenance program for the launching
them for a definite time so they will be done atthsystem, the missiles, and the operation of the

time and not forgotten. weapons system. The systematic routine testing,
inspection, and maintenance are discussed first for
OVERHAUL the launching system. The operability tests can be

performed only with the assistance of other ratings

The quals require you to be able to overhdlle system must be kept in operating condition,
mechanical, electrical, electronic, hydraulic, arahd therefore the Daily Systems Operability Test
pneumatic systems of the missile launching systgDSOT) is necessary.

That seems to include just about everything, an The missile must also be checked out frequently
at first glance appears a well-nigh impossibléhe explosive components of course cannot be
requirement. However, the overhaul must be withested, but the reaction of the missile's electric,
the ship's capability as well as yours. Before yelectronic, hydraulic, pneumatic, and mechanical
undertake an overhaul job, be sure you have gats to signals or commands are tested regularly
necessary equipment and facilities. Usually the @Rh the aid of FTs. Although plans are being
for the equipment will state definitely whether iworked out so that missiles will not have to be
can be repaired or over-hauled aboard ship. Mdagted aboard ship, shipboard testing of missiles
electronic components are replaced rather thaifi be continued according to schedule until such
repaired aboard time as the NO-TEST system is ready.
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