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PREFACE

By enrolling in this self-study course, you have demonstrated a desire to improve yourself and the Navy.
Remember, however, this self-study course is only one part of the total Navy training program. Practical
experience, schools, selected reading, and your desire to succeed are also necessary to successfully round
out a fully meaningful training program.

COURSE OVERVIEW: In completing this nonresident training course, you will demonstrate a
knowledge of the subject matter by correctly answering questions on the following subjects:

magazines and fire suppression systems; anchoring, mooring, and towing;
small arms; mechanical minesweeping;
pyrotechnics; acoustic minesweeping;

marlinespike seamanship;
deck seamanship;
boat seamanship;

magnetic minesweeping;
combination minesweeping;
minesweeping safety.

THE COURSE: This self-study course is organized into subject matter areas, each containing learning
objectives to help you determine what you should learn along with text and illustrations to help you
understand the information. The subject matter reflects day-to-day requirements and experiences of
personnel in the rating or skill area. It also reflects guidance provided by Enlisted Community Managers
(ECMs) and other senior personnel, technical references, instructions, etc., and either the occupational or
naval standards, which are listed in the Manual of Navy Enlisted Manpower Personnel Classifications
and Occupational Standards, NAVPERS 18068.

THE QUESTIONS: The questions that appear in this course are designed to help you understand the
material in the text.

VALUE: In completing this course, you will improve your military and professional knowledge.
Importantly, it can also help you study for the Navy-wide advancement in rate examination. If you are
studying and discover a reference in the text to another publication for further information, look it up.
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Sailor’s Creed

“l am a United States Sailor.

| will support and defend the
Constitution of the United States of
America and | will obey the orders
of those appointed over me.

| represent the fighting spirit of the
Navy and those who have gone
before me to defend freedom and
democracy around the world.

| proudly serve my country’s Navy
combat team with honor, courage
and commitment.

| am committed to excellence and
the fair treatment of all.”
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SUMMARY OF THE MINEMAN

TRAINING SERIES

This series of training manuals was devel oped to replace the Mineman 3 & 2 and

Mineman 1 & C manuals. The content is directed toward personnel working toward
advancement in the Mineman rating.

The seven volumes in this series are based on major topic areas with which the
Mineman should be familiar. Their topics include the following areas:

Volume 1.
Volume 2:
Volume 3:
Volume 4:
Volume 5:
Volume 6:
Volume 7:

Mine warfare, operations, and organization.
Mine shop administration and supply.
Mine maintenance and explosive materials.
Mines and mine components.

Exercise and training mines.

MCM CIC operations

MCM deck operations



INSTRUCTIONS FOR TAKING THE COURSE

ASSIGNMENTS

The text pages that you are to study are listed at
the beginning of each assignment. Study these
pages carefully before attempting to answer the
questions. Pay close attention to tables and
illustrations and read the learning objectives.
The learning objectives state what you should be
able to do after studying the material. Answering
the questions correctly helps you accomplish the
objectives.

SELECTING YOUR ANSWERS

Read each question carefully, then select the
BEST answer. You may refer freely to the text.
The answers must be the result of your own
work and decisions. You are prohibited from
referring to or copying the answers of others and
from giving answers to anyone else taking the
course.

SUBMITTING YOUR ASSIGNMENTS

To have your assignments graded, you must be
enrolled in the course with the Nonresident
Training Course Administration Branch at the
Naval Education and Training Professional
Development  and  Technology  Center
(NETPDTC). Following enrollment, there are
two ways of having your assignments graded:
(1) use the Internet to submit your assignments
as you complete them, or (2) send all the
assignments at one time by mail to NETPDTC.

Grading on the Internet: Advantages to
Internet grading are:

e you may submit your answers as soon as
you complete an assignment, and

e you get your results faster; usually by the
next working day (approximately 24 hours).

In addition to receiving grade results for each
assignment, you will receive course completion
confirmation once you have completed all the

assignments. To submit your assignment
answers via the Internet, go to:

http://courses.cnet.navy.mil

Grading by Mail: When you submit answer
sheets by mail, send all of your assignments at
one time. Do NOT submit individual answer
sheets for grading. Mail all of your assignments
in an envelope, which you either provide
yourself or obtain from your nearest Educational
Services Officer (ESO). Submit answer sheets
to:

COMMANDING OFFICER
NETPDTC N331

6490 SAUFLEY FIELD ROAD
PENSACOLA FL 32559-5000

Answer Sheets: All courses include one
“scannable” answer sheet for each assignment.
These answer sheets are preprinted with your
SSN, name, assignment number, and course
number. Explanations for completing the answer
sheets are on the answer sheet.

Do not use answer sheet reproductions: Use
only the original answer sheets that we
provide—reproductions will not work with our
scanning equipment and cannot be processed.

Follow the instructions for marking your
answers on the answer sheet. Be sure that blocks
I, 2, and 3 are filled in correctly. This
information is necessary for your course to be
properly processed and for you to receive credit
for your work.

COMPLETION TIME
Courses must be completed within 12 months

from the date of enrollment. This includes time
required to resubmit failed assignments.



PASS/FAIL ASSIGNMENT PROCEDURES

If your overall course score is 3.2 or higher, you
will pass the course and will not be required to
resubmit assignments. Once your assignments
have been graded you will receive course
completion confirmation.

If you receive less than a 3.2 on any assignment
and your overall course score is below 3.2, you
will be given the opportunity to resubmit failed
assignments. You may resubmit failed
assignments only once. Internet students will
receive notification when they have failed an
assignment--they may then resubmit failed
assignments on the web site. Internet students
may view and print results for failed
assignments from the web site. Students who
submit by mail will receive a failing result letter
and a new answer sheet for resubmission of each
failed assignment.

COMPLETION CONFIRMATION

After successfully completing this course, you
will receive a letter of completion.

ERRATA

Errata are used to correct minor errors or delete
obsolete information in a course. Errata may
also be used to provide instructions to the
student. If a course has an errata, it will be
included as the first page(s) after the front cover.
Errata for all courses can be accessed and
viewed/downloaded at:

http://www.advancement.cnet.navy.mil

STUDENT FEEDBACK QUESTIONS

We value your suggestions, questions, and
criticisms on our courses. If you would like to
communicate with us regarding this course, we
encourage you, if possible, to use e-mail. If you
write or fax, please use a copy of the Student
Comment form that follows this page.
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For subject matter questions:

E-mail:
Phone:

n311.products@cnet.navy.mil
Comm: (850) 452-1548

DSN: 922-1548

FAX: (850) 452-1370

(Do not fax answer sheets.)
COMMANDING OFFICER
NETPDTC N311

6490 SAUFLEY FIELD ROAD
PENSACOLA FL 32509-5237

Address:

For enrollment, shipping,
completion letter questions

grading, or

E-mail:
Phone:

fleetservices@cnet.navy.mil

Toll Free: 877-264-8583

Comm: (850) 452-1511/1181/1859
DSN: 922-1511/1181/1859

FAX: (850)452-1370

(Do not fax answer sheets.)
COMMANDING OFFICER
NETPDTC N331

6490 SAUFLEY FIELD ROAD
PENSACOLA FL 32559-5000

Address:

NAVAL RESERVE RETIREMENT CREDIT

If you are a member of the Naval Reserve, you
may earn retirement points for successfully
completing this course, if authorized under
current directives governing retirement of Naval
Reserve personnel. For Naval Reserve
retirement, this course is evaluated at 6 points.
(Refer to Administrative Procedures for Naval
Reservists on Inactive Duty, BUPERSINST
1001.39, for more information about retirement
points.)
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CHAPTER 1

MAGAZINES AND MAGAZINE
SPRINKLER SYSTEMS

LEARNING OBJECTIVES
Upon completing this chapter, you should be able to do the following:
1. Recall the types and designations of shipboard magazines, and the security

measures and inspection criteria associated with shipboard magazines.

2. Describe the purpose and functioning of shipboard magazine sprinkler sys-
tems. Identify the primary components of magazine sprinkler systems, in-
cluding various control valves, gauges, and alarm systems.

MAGAZINES

In this chapter we will discuss only shipboard
magazines and their sprinkler system. For information
on shore magazines, refer to Mineman, Volume 3.

A magazine is any compartment, space, or locker
used, or intended to be used, for the stowage of
explosives or ammunition of any kind. A term aways
associated with a magazine is magazine area. A
magazine area includes the magazine itself and any
spaces or passages containing magazine entrances
intended to be used for the handling and passing of
ammunition. It also includes areas adjacent to
explosive stowages, including loaded ammunition
lighters, trucks, and railroad cars, where specia safety
measures are reguired.

Magazines are physically located for ease of
receiving and issuing explosives, the best obtainable
protection (security), and the most favorable stowage
conditions.

MAGAZINE TYPES

There are several types of magazines on ships;
among these are primary, ready-service, missile, locker,
and chemical. Each type is designed specificaly for a
particular type of ammunition. In this TRAMAN, we
will limit our discussion to primary magazines and
ready-service magazines.
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Primary Magazines

Primary magazines are designed as ammunition
stowage spaces, generally located below the main deck
and usually below the waterline. They are adequately
equipped with insulation, ventilation, and sprinkler
systems and are provided with fittings so they may be
locked securely. Primary magazines can accommodate
a vessel’s complete allowance of ammunition for
peacetime operation.

Ready-Service Magazines

Ready-service magazines are spaces physicaly
convenient to the weapons they serve. They provide
permanent stowage for part of the ammunition
dlowance. Normally they are equipped with insulation,
ventilation, and ammunition sprinkler systems, and are
secured by locking. The combined capacities of the
primary and ready-service magazines are normally
sufficient to hold the ship’s allowance for war and
emergencies.

Regardless of its type, each magazine is marked by
alabel plate showing its compartment number and the
type of ammunition it is designed to contain.

MAGAZINE DESIGNATIONS

Magazines are designated according to the type of
explosive they contain. Recall from above that each



magazine is usually designed to hold only one type of
explosive. Based on this assumption, a magazine may
have any one of the following designations:

e Powder magazine

e Fixed-ammunition magazine
e Small arms magazine

e Warhead locker

e Projectile magazine or room
e Bomb magazine

e Missile magazine

e Fuze magazine

e Detonator locker

e Pyrotechnic magazine or locker

While stowing only one type of ammunition in a
magazine is desirable, it is not always possible, due to
space limitations. Therefore, in certain situations
prescribed by the operational commander, more than
one type of ammunition can be stowed in a magazine.
However, the mix cannot include pyrotechnics that
have been removed from their containers or fuzes and
detonators that are not integra parts of the ammunition.
These items must be stowed according to the current
instructions related to the particular items.

Where mixed stowage of ammunition is necessary,
precautions should be taken to make sure the various
types of ammunition are segregated within the
magazine and that each typeis suitably marked for
ready identification. Ammunition Afloat, NAV SEA
OP-4, provides answers to specific questions
concerning stowage requirements.

MAGAZINE SECURITY

In peacetime, al magazines, explosives lockers,
ready-service lockers, and areas such as ammunition
hoists leading into magazine spaces are kept closed and
locked, except when they are opened for inspection,
ventilating purposes, testing, or authorized work.
These spaces are not entered unnecessarily and are
opened only when authorized by the weapons officer.
The weapons officer is responsible for making sure that
the spaces are locked when they are not being used.
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The only thing that may be stored in amagazine is
the material it was designed to hold. A magazine may
not be used to store empty paint cans or grease cans, oily
waste rags, or similar fire hazards. Additionally, the
only personnel allowed to be in a magazine are those
who have business there.

The commanding officer (CO) is the custodian of
al magazine keys. The CO may, however, designate
certain persons under his or her command to have
custody of duplicate keys. The designated individual
will use the duplicate keys each morning to inspect the
magazines and take magazine temperatures.

MAGAZINE INSPECTIONS

Every ship has requirements for periodic (daily,
weekly, monthly, bimonthly, quarterly, semiannual, or
annual) inspections of its magazines and their contents.
These inspections should follow the appropriate 3-M
Systems maintenance requirement cards (MRCs) and
other source publications such as Ammunition Afloat,
NAVSEA OP-4.

A magazine is considered to be in satisfactory
condition if an inspection shows that it meets the
requirements listed on applicable MRCs. Daily
inspection requirements usually include checking the
genera condition and cleanliness of the space. Less
frequent inspections (monthly, quarterly, and so on)
normally require a more detailed check of specific
magazine conditions and equipment. The inspector
should understand each 3-M inspection requirement
completely and should follow it to the letter. Doing so
not only ensures a safe ammunition storage area but also
fulfills the requirements of periodic inspections, such as
the explosive safety inspection (ESI). ESl inspectors
use the same inspection criteria as those listed on your
MRCs.

The most frequently conducted magazine
inspection is, obviously, the daily inspection. The main
purpose of a daily magazine inspection is to check and
record space temperatures. Temperature is the most
important factor that affects powder and propellant
stability. Because of the importance of maintaining
proper temperatures in magazines, we will spend the
next few pages discussing how and why temperatures
are taken, recorded, and evaluated.



Magazine Temperatures

Temperature readings normally are taken once a
day. The exact time may vary, but on most ships the
readings are taken in the morning (around 0800 for
example). A special maximum and minimum
thermometer is used. (Sometimesit’s called a high-low
thermometer.) illustrates a typical maximum
and minimum thermometer.

Every magazine or locker will have at least one
such direct-reading thermometer, located where
maximum space temperature variations normally occur.
It will be installed so that it is readily accessible for
taking readings and for resetting the index pointers.

POINTER
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Figure 1-1—Bimetallic maximum and minimum thermometer:
A. Internal components; B. Dial face and pointers.
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View A offfigure 1-1 shows the internal components
of the device. The temperature-sensitive element is a
single-helix low-mass coil. The coil fits closely inside
the thermometer stem. The bimetal element is carefully
sized and aged for lifetime stability, and is covered with
afluid to assure good heat transfer. The fluid also
permits maximum speed of response and reduces
pointer oscillations caused by outside vibrations. The
case and stem are made from stainless steel for strength
and anticorrosion purposes.

View B offfigure I-1 illustrates the dial face of the
thermometer. It is 3 inches in diameter, with a plastic
window to protect the index pointers. The index reset
arm is on the outside of the window and is used to reset
the high-low pointers. Temperature graduations on our
example are marked off in 20-degree increments. The
approximate readings on this thermometer are 100°F,
high; 78°F, present; and 55°F, low. If you are assigned
the duty of taking magazine temperature readings, you
should record the high, low, and present temperatures
and then reset the high and low pointers in line with the
present pointer. As temperature rises during the day, the
present pointer will push the high pointer up the scale.
As temperature falls during the night, the present
pointer will reverse direction and push the low pointer
down the scale. As the sun comes up, the present
pointer will move back up the scale. Thus, the inspector
will see three different temperature readings that reflect
the temperature variations throughout a 24-hour period.

The 45-degree spread between the high and low
pointers in our example is a bit large, but is used for
clarity. Check the temperature requirements for the
magazine you are inspecting and have the magazine air-
conditioning (A/C) or ventilating system turned on if
the temperature rises into the high zone. The optimum
temperature should be around 70°F. If the A/C system is
not working, artificial cooling (fans, blowers) may have
to be used.

The bimetallic maximum and minimum
thermometer in is becoming the standard
thermometer in shipboard magazines. However, you
may come across a different model with only a
maximum (high) index pointer and a reset knob. This
type of thermometer is acceptable. The older liquid-in-
glass (tube) mercury high-low thermometer is no longer
authorized for shipboard use. If you see one of the
mercury unitsin a magazine, notify your supervisor.



Records of Magazine Temperature I nspections

Like other maintenance procedures, magazine
inspections have records that must be maintained. The
most common written records are the daily magazine
temperature report form and the magazine temperature
record (fig. 1-2). 3-M Systems records may also be
considered as records of magazine inspections.

The magazine temperature record is a card posted in
each magazine. Each day, the inspector enters the
maximum and minimum temperatures for the previous
24 hours in that magazine, The card is replaced every
month, and the old one is turned over to the weapons
officer.

The daily magazine temperature report summarizes
the results of magazine inspections for the whole ship.
Thisform includes not only spaces for entering the
highest and lowest magazine temperatures, but also for
reporting the condition of the magazines and their
ventilating devices, and (under REMARKYS) for
miscellaneous, nondaily routine work.

The daily magazine temperatures are transferred
from the record cards to a magazine log that is a
permanent record of all magazine temperatures. A

separate section of the magazine log is usually set aside
to record the results of the monthly sprinkler system
tests.

MAGAZINE SPRINKLER SYSTEMS

Sprinkler systems are used for emergency cooling
and fire fighting in magazines, ready-service rooms,
and ammunition- and missile-handling areas. A
magazine sprinkler system is a network of pipes secured
to the overhead and connected by a sprinkler system
control valve to the ship’s continually pressurized
saltwater firemain. The pipes are fitted with sprinkler
head valves arranged so the water forced through them
showers all parts of the magazine or ammunition- and
missile-handling areas.

A modern sprinkler system can wet down all
exposed bulkheads at the rate of 2 gallons per minute
per square foot and can sprinkle the deck area at the rate
of 4 gallons per minute per square foot. Magazine
sprinkler systems are designed to completely flood their
designated spaces within an hour. To prevent
unnecessary flooding of adjacent areas, all
compartments equipped with sprinkler systems are
watertight. Upper deck-handling and ready-service

MAGAZINE TEMPERATURE RECORD
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Figure 1-2—A. The magazine temperature record; B. Daily magazine temperature report.
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rooms are equipped with drains that limit the maximum
water level to a few inches. Magazines are completely
enclosed; if flooded, they would be exposed to the full

firemain pressure. The firemain pressure on most ships
is considerably higher than the pressure magazine
bulkheads could withstand; therefore, magazines are
equipped with exhaust ventilators located in the
bulkhead near the overhead. An exhaust ventilator is a
pipe with a check valve that permits pressure release
(usually to topside). Since the diameter of the pipe is
large enough to allow water to flow out asfast asit flows
in, No excess pressure can build up in the magazine
compartment. On newer ships, magazines are also
equipped with small, capped drainpipes located in the
bulkhead near the deck. The caps may be removed in
the adjacent compartment to drain flooded magazines.

Shipboard magazine sprinkler systems are
hydraulically- controlled saltwater/seawater-operated
systems. There are two basic types of sprinkler
systems—the dry-type and the wet-type. In the dry-
type system, water is not delivered to the sprinkler
heads until the system is activated. In the wet-type
system, water is continually available at the sprinkler
heads and is sprayed in the magazine when heat
activates the sprinkler head. Both types may be found
on some ships. However, the wet-type system is being
discontinued. Therefore, we will cover only the dry
type. Technical information on both typesis contained
in Magazine Sprinkler System, NAVSEA S9522-AA-
HBK-010.

A dry-type magazine sprinkler system consists
basically of three subsystems. The first subsystem is the
loop of piping and valves that delivers firemain water to
the sprinkler heads. The second subsystem is the
hydraulic control system. This system uses firemain
water, through smaller piping, to operate the control
valves in the first subsystem. The third subsystem is the
thermopneumatic system. This system provides
automatic control of the hydraulic control system. A
manual valve isinstalled in the hydraulic control system
to activate the main sprinkler control valve in case the
automatic system is inoperative or slow to respond. We
discuss al of these subsystems, along with the
magazine sprinkler control valve and the alarm system,
below.

As you read about each area of the sprinkler system,
you may wish to refer to figure 1-3]which shows how
the system components are related. Pay particular note
to the legend list for the symbols. In addition to the
orifices and valves, this figure aso identifies the OPEN
and CLOSE loops of the operating pressure circuit.
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MAGAZINE SPRINKLER CONTROL
VALVES

Magazine sprinkler control valves (commonly
referred to as main valves) are globe-type valves,
normally closed but designed to open wide when
actuated, to supply seawater to the sprinkler system.
They are diaphragm operated and open at @ minimum
system operating pressure of 40 psi.

The diaphragm-operated control valve [fig. 1-4) is
held closed by the combination of firemain pressure
acting against the valve disk and valve spring force
acting against the upper diaphragm washer. When the
hydraulic control system is actuated, pressurized
seawater from the firemain enters the diaphragm
chamber and pushes (via the diaphragm) against the
bottom of the upper diaphragm washer. The bottom
surface area of the upper diaphragm washer is larger
than the surface area of the valve disk. This difference
in surface areas alows the water pressure in the
diaphragm chamber to create a lifting force greater than
the closing force created by the spring and pressure on
the valve disk. As aresult, the valve disk is lifted and
water is allowed to flow through the valve. When the
control system is secured, the operating pressure is bled
from the diaphragm chamber and the valve is closed by
the force of the valve spring.

The control valve may be actuated either
automatically or manually. We will discuss automatic
actuating first, followed by manual actuation.

AUTOMATIC (THERMOPNEUMATIC)
CONTROL SYSTEM

The automatic control system is designed to actuate
the magazine sprinkler system in response to both a
rapid rise in temperature (caused by an active fire) and
the reaching of a preset temperature (caused by a
smoldering fire). The thermopneumatic elements,
which monitor the temperature of the magazine and
activate the sprinkler system, generate a pneumatic
signa in response to thermal action. The pneumatic
signa can be either a sudden increase or decrease in air
pressure.

The automatic control system consists of heat-
sensing devices (HSDs), transmission lines
(Rockbestos®- or Rockhide®-covered copper tubing),
circle seal check valves, and a pneumatically released
pilot (PRP) valve.
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Figure 1-5.—Heat-sensing device (HSD).

Heat-Sensing Device (HSD)

The HSD is a thin-walled, air-filled,
spring-loaded bellows designed to create a pressure in
response to either arapid or slow rise in temperature.

The spring and bellows are held in the
compressed/expanded positions, respectively, by a
fusible link that connects the bellows to the HSD
housing. The fusible link is designed to part when the
link temperature reaches 160°F (23°F).

HSDs are mounted on the overhead of the protected
space and are connected to the manifold of the PRP
valve by individual 1/8-inch transmission lines. A

circle seal check valveisinstaled in each transmission
line.

If an active fire occurs in the protected space, heat
from the fire will be transferred to the air within the
bellows, causing the air to expand and create a pressure.
This pressure will be transmitted to the rear of the
release diaphragm of the PRP valve, thereby creating
the differential pressure necessary to trip the valve.

If a smoldering fire occurs, the pressure within the
bellows will increase too slowly to trip the PRP valve.
Therefore, the temperature will continue to increase. If
it reaches 1 60°F (+3°F), the fusible link in the end of the
collet will part, removing the restraint holding the
bellows. The bellows will collapse under the tension of
the spring and create a pressure impulse that will be
transmitted to the rear of the release diaphragm of the
PRP valve. This pressure impulse will create the
differential pressure necessary to trip that valve.

Transmission Lines

The lines that connect the thermopneumatic
elements to the PRP are called transmission lines and
are Rockbestos®- or Rockhide®-covered seamless
copper tubing.

Vented Check Valve

The vented check valVe (fig.]1-6) is a brass, spring-
loaded check valve designed to check against a rapid
change of air pressure in one direction and to open when
air pressure is applied in the other direction. One vented
check valveisinstalled in eachtransmissionline (above
the PRP, with a maximum of 12 per PRP) from an HSD

. VENT
PIPE PLUG ’ VENT PASSAGE
GASKETS
i ‘"‘ |
' NN FLOW
nnanaa __@]HHH =
—Er | Y/
TERMINAL
ZZ’ CONNECTOR
CHECK VALVE SEAT RING MNV70006
SPRING

Figure 1-6..—Vented check valve.
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with the direction-of-flow arrow pointing toward the
PRP. Since the PRP manifold contains only six ports for
transmission tubing connection, systems requiring
seven or more HSDs will Tee together vented check
valves, starting with the seventh check valve. The
check valves prevent the rapid increase in air pressure
created in an individual HSD from pressurizing the
entire system. The check valve body contains a vent
installed in a bypass around the main valve. The vent
permits a slow backflow of air to equalize system
pressure in response to normal changes in ambient
temperature.

Pneumatically Released Pilot (PRP) Valve

The PRP valve is a normally closed
spring-loaded pilot valve that opens automatically to
actuate the magazine sprinkler system in response to a
pneumatic signal from one or more thermopneumatic
elements.

The main components of the PRP valve are the
operating mechanism, the compensating vent, and the
pilot valve. The operating mechanism and the
compensating vent are housed in a circular bronze case.
The pilot valve is mounted on the front of the case and is
installed in a 3/8-inch line that connects the firemain to
the sprinkler system hydraulic control system piping.

3
AR PUMP OONNECTION/

AND SPRING VALVE

b Yo a0

MANIFOLD FITTING

O/&

The PRP valve case is provided with shock mounts and
brackets for fastening to a bulkhead.

The operating mechanism consists of a spring-
loaded operating lever operated by a release diaphragm
through a series of linkages and levers. The rear of the
release diaphragm is connected to the tubing from the
HSDs. The front of the release diaphragm is open to the
interior of the PRP valve case. When the PRP valveis
set, the operating lever is cocked to hold the valve
closed. A sudden or gradual increase in pressure
transmitted from one or more HSDs will move the
diaphragm, releasing the operating lever. As the
operating lever moves, it causes the seat holder to move
away from the seat, thereby permitting seawater to enter
the hydraulic control system piping and actuate the
sprinkler system.

The PRP valve is equipped with a compensating
vent that leaks off the slight increases or decreases of
pressure within the HSDs caused by normal
temperature fluctuationsin the protected compartment.
This leakoff of slow pressure changes equalizes the
pressure on both sides of the release diaphragm and
prevents inadvertent tripping of the PRP valve. The
compensating vent is calibrated at the factory and
should not be adjusted by ship’s force.
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Figure 1-7.—Pneumatically released pilot (PRP) valve.
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The rate-of-rise circuit is designed to trip the PRP
valve and actuate the sprinkler system when sufficient
heat is absorbed by the HSDs to create a definite
pressure within the circuit over a given period of time.
This pressure acts against the rear of the release
diaphragm to create the pressure differential necessary
to trip the PRP valve. Adifferential pressure of at least 8
ounces per square inch across the release diaphragm is
necessary to trip the PRP valve.

NOTE

The gauge mounted on the front of the PRP
vave indicates the pressure within the entire
system-not the differential pressure. At times
the gauge may indicate a positive pressure
within the system. This is a normal condition
caused by expansion of air within the system
due to an increase in ambient temperature. The
pressure indicated on the gauge exists on both
sides of the PRP valve release diaphragm.

HYDRAULIC CONTROL SYSTEM

The hydraulic control system operates the valves in
the dry-type magazine sprinkler system. It uses
seawater from the firemain to actuate the magazine
sprinkler control valve.

The hydraulic control system (which is better
known as the operating pressure circuit) consists of the
control system piping, a manual control valve, a
hydraulically-operated remote-control valve, spring-
loaded lift check valves, and a hydraulically-operated
check valve (normally used with the diaphragm-
operated magazine sprinkler valve) or a power-operated
check valve (normally used with the piston-operated
magazine sprinkler valve).

Operating Pressure Circuit (Control System
Piping)

The operating pressure circuit is used to open and
close the sprinkler control valves. It connects the
manual control valves, the hydraulically-operated
components of the control system, and the magazine
sprinkler valve. The operating pressure circuit is
divided into an OPEN loop and a CLOSE loop. The
OPEN loop transmits operating pressure from the
OPEN port of the manual control valve(s) to the
operating chamber of the magazine sprinkler valve and
the inlet of the hydraulically-operated check valve via
the hydraulically-operated remote control valve. The
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CLOSE loop transmits operating pressure from the
CLOSE port of the manual control valve(s) to the
operating pressure connections of the hydraulically-
operated remote control valve and the hydraulically-
operated check valve.

Manual Control Valve

The manua control valve is a rotary disk plate-type
vave installed to permit rapid hydraulic operation of
the magazine sprinkler valve. Most systems allow
manual sprinkler activation and securing from either a
local operating station or a remote station. This
application uses the three-way, three-position manual
control valve (fig. 1-8). Applications that do not
incorporate a remote manual control station or an
automatic control feature use a three-way, two-position
manual control valve.

A locking device, in the form of akey, isinstalled in
the control valve handle to prevent accidental operation
of the sprinkler system. The locking key is secured to
the handle with a single-strand lead-wire seal and
fastened to the valve cover by a safety chain.
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Figure 1-8/—Manual control valve.
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Figure 1-9—Hydraulically-oper ated remote control valve.

Hydraulically-Operated Remote
Control Valve

The hydraulically-operated remote control valve
is a diaphragm-operated, globe-type valve that
is opened by operating pressure acting against the
underside of the disk and closed by operating pressure
acting on the top of the diaphragm. The purpose of this
vave is to permit the magazine sprinkler valve to be
secured from an operating station other than the one
from which it was actuated. Additionally, this valve
permits the magazine sprinkler valve to be secured from

VALVE SPRING

any control station when it has been actuated
automatically.

Spring-Loaded Lift Check Valve

This valve is a spring-loaded,
diaphragm-operated lift check valve that closes tightly
against reverse flow and opens wide to permit flow in
the normal direction. Spring-loaded lift check valves
permit the control system to be operated from more than
one control station by preventing backflow through the
other stations.
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Figure 1-10.—Spring-loaded lift check valve.
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Figure 1-11.—Hydraulically-operated check valve.

Hydraulically-Operated Check Valve

The hydraulically-operated check valve[{fig. 1-11)
is a normally closed, diaphragm-operated, globe-type
check valve that is opened by operating pressure in the
CLOSE loop acting against the underside of the
diaphragm. This valve permits the operating pressure to
be vented from the diaphragm chamber of the magazine
sprinkler valve, thereby permitting that valve to close
rapidly and completely.

Orifices

Two 0.098-inch orifices are installed in the control
system piping to prevent a buildup of pressure in the
piping due to leakage past a control system component.
The orifices also vent operating pressure from the
control system piping when the manual control valve is
returned to the NEUTRAL position. Orifice No. 1 is
installed in the OPEN loop upstream from the
hydraulically- operated check valve. Orifice No. 2 is
installed in the CLOSE loop adjacent to the operating
pressure connection of the hydraulically-operated
check valve. When the control system is actuated, there
will be a steady flow of water from orifice/drain line
No. 1 and no flow from orifice/drain line No. 2. When
the control system is secured, there will be a steady flow
of water from orifice/drain line No. 2 and a diminishing
flow from orifice/drain line No. 1. When the manual

control valve is returned to the NEUTRAL position, the
operating pressure is vented from the CLOSE loop via
orifice/drain line No. 2, thereby permitting the
hydraulically-operated check valve to close.

MAGAZINE ALARM SYSTEMS

Several types of warning devices or systems are
used on board ship. One of them is the alarm system
activated by the water switch on the dry side
of the sprinkler system main (group) control valves.
Thisalarm is designated FH and indicates by sound or
light that the main control vave is open or leaking.

CONNECTS TO DRY
SUPPLY LINE

RESISTOR

n

\§
\\\Q\\\\\\\\\\\\\\\

N

.

CONTACT TERMINALS
(LEADS CONNECT TO
ALARM CIRCUITS)

L s
RS

7.

AR ALNGANENAAN

DRAIN PLUG

Figure 1-12.:—FH alarm sensor.



Another type of aarm is the flooding alarm, designated
FD, that incorporates a float switch located near the
deck. As water accumul ates on the deck, the float rises,
making a set of contacts and sounding an alarm. If the
sprinkler system is actually activated, both alarms
should sound within seconds of each other.

Another type of aarm system, designated the F
alarm, is actuated by heat. This alarm sounds when the
temperature in an ammunition stowage area rises to
105°F. The sounding of this alarm alows the
temperature to be reduced before sprinkling becomes
necessary.

SYSTEM TESTING

Each sprinkling system must be tested regularly to
be sure that it operates properly. During the test, al
components that should operate during an actual use are
tested. This is a magjor test that, if not conducted
properly, could cause damage to both equipment and
careers. Therefore, if you participate in a sprinkling
system test, follow the approved testing procedures
exactly. The proper officials (weapons Officer, DC
Central, OOD, etc.) should have been notified, and the
appropriate tag out procedures should have been
completed. We will not discuss the specific procedures,
but we do need to briefly discuss the use of the test
casting.

Look back at the magazine sprinkler control valve
in[figure 1-4] If the system is tested without somehow
blocking the flow of water through the valve, firemain
water will flow rapidly into the magazine distribution
piping and will probably damage the stores in the
magazine. To allow the valve to be tested without
wetting the magazine, the manufacturers of the control
valve developed a specia plug, called the test casting.
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Figure 1-13l—Test casting installed in a magazine sprinkler
control valve.

The test casting is simply a bypass attachment that
alows system water to flow out of the bottom of the
control valve, rather than through its normal exit port.
Before the control valve is tested, the bottom cap of the
valve is removed and the test casting is screwed, hand
tight, into the bottom of the valve seat, as shown in

[figure 1-13. Aslong as the test casting is properly
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installed, no water will flow into the magazine during
the system test.

If you are assigned to install atest casting, be sure to
install the correct casting. Your ship will have the same
number of test castings as it does sprinkler system
control valves because each valve comes from the
manufacturer with its own test casting. Test castings are
not interchangeable. When a valve is received on board
aship, the valve and its test casting are both stamped
with the same, unique number. Be sure the test casting
you install has the same identification number as the
valve you plan to test.






CHAPTER 2

SMALL ARMS

M870 shotgun.

preparation for firing.

LEARNING OBJECTIVES
Upon completing this chapter, you should be able to do the following:

1. Discuss the operation and maintenance of Navy small arms, and the special
precautions associated with those small arms.

2. Describe the cycle of operation, disassembly, assembly, and safeties of Navy
handguns, shoulder weapons, and machine guns.
3. Describe the operating cycle, safeties, and maintenance of the Remington

4. Discuss the Mk 87 Mod 1 line-throwing kit and describe what is needed in

5. Describe the controls, safeties, and operation of the M79 grenade launcher.

SMALL ARMS FUNDAMENTALS

The term small arm means any firearm with a
caliber (cal.) of .60 inch or smaller and al shotguns.
Since there are no .60-cal. weapons in the Navy, al
pistals, rifles, shotguns, and machine guns up through
.50 cal. are small arms.

In this chapter we will review small arms
nomenclature and operation, aswell as how small arms
operate in the automatic and semiautomatic modes. We
will then describe the small arms currently used by the
Navy-including hand guns, shoulder weapons,
shotguns, and machine guns. We will conclude with
brief discussions on small arms specia precautions,
maintenance, storage and issue requirements, and range
duties.

As a Mineman on board mine countermeasures
ships, you will be concerned with pistols, rifles,
shotguns, and machine guns. Your responsibility in the
field of small arms is twofold. First, you must know
how to use and maintain them. Second, you must be
able to train other personnel in their operation, safe
handling, and maintenance.

Most small arms are procured from the Army and
issued by the Navy to its field activities and the fleet.
Information on basic operator maintenance is provided
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on maintenance requirement cards (MRCs), but all
other information (operation, troubleshooting, parts
lists, and so on) is normally found in Army technical
manuas (TMs) and field manuas (FMs). FMsand TMs
list the spare parts, specia tools, and organizational
maintenance procedures for a particular weapon. The
FM isthe operator’s manual, intended for personnel in
the field who must maintain the weapon. OP 0 also lists
TMs, FMs, and OPs that pertain to small arms.

SMALL ARMSNOMENCLATURE

Before we begin the study of the individual
weapons, we need to examine some of the quirksin
small arms nomenclature (names of the parts).
Generally, terminology pertaining to the weapons
themselvesisfairly standard because the Navy has
adopted most of the Army’s system of identification.
Minor differences do exist, however. For example, the
Army’s carbine M1A2 is known in the Navy as the
carbine Mk 1 Mod 2. Notice that the Navy uses the
abbreviations Mk (mark) and Mod (modification) as the
equivalents of the Army’s letter designations M and A.

The diameter of a shotgun's bore is referred to as the
gauge of the shotgun. Gauge (with the exception of the
.410 shotgun) is not a measurement of inches or
millimeters. Instead, it is the number of lead balls of



that particular diameter required to make a pound. For
example, if you measure the diameter of a 12-gauge
shotgun’s bore, you will find it to be 0.729 inch. If you
were to make a number of lead balls of this diameter and
weigh them, you would find that 12 of them make a
pound.

So the larger the bore of a shotgun, the smaller the
gauge number. A 16-gauge shotgun, for example, hasa
smaller bore than a 12-gauge.

CYCLES OF OPERATION

Every weapon has a cycle of operation. This cycle
isagroup of actions that takes place when around is
fired and that must occur before the next round can be
fired. In the automatic small arms currently used by the
Navy, the sequence of actions or the way they take place
may vary between weapons of different design;
however, they always occur.

There are eight steps in the cycle of operation, as
shown in We will briefly discuss each

step.
Feeding

The feeding action places a round in the receiver
just to the rear of the chamber. In its simplest form it
amounts to putting a cartridge by hand in the path of the
device that will chamber the round. Most often, feeding
is done by a spring-loaded follower in a magazine.
However, magazines have a limited capacity that
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cannot sustain the continuous rate of fire required by
machine guns. Therefore, machine gun ammunition is
belted, and the rounds are fed to the rear of the chamber
by cam and lever action.

Locking

The locking action holds the bolt in its forward
position for a short time (after firing) to prevent the loss
of firing gas pressure until the bolt is unlocked by other
forces. For low-power weapons, it is possible to sedl the
breech for a short time by merely increasing the weight
of the bolt. The bolt starts to move as soon as the
weapon fires. But if the bolt is sufficiently heavy, it
will not move far enough to release the gases until their
pressure has been satisfactorily reduced. This method is
used by submachine guns and other straight blowback-
operated small arms such as .22-cal. rimfire autoloading
pistols.

Firing
Thefiring action occurs when the firing pin strikes
the primer of the cartridge.

Unlocking

Unlocking occurs after the firing of the round.
Actions for unlocking are just the reverse of those
required for locking. For most rifles, the first movement
of the bolt is a rotating movement that disengages the
locking lugs.
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Figure 2-1—The small arms cycle of operation.
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Extracting

The extracting action pulls the empty case out of the
chamber. The extractor (normally a small hooked piece
of metal encased in the bolt) snaps over the rim of the
cartridge case when the round is chambered. As the bolt
moves rearward after firing, the extractor hauls out the
empty brass.

Ejecting

In addition to being pulled out of the chamber, the
case must also be thrown free of the receiver. This
action is called gection and is created by placing a small
projection on one side of the receiver so that, as the bolt
and case move to the rear, the case will strike the
projection and be expelled from the weapon. This
method is used in the .45-cal. pistol. Another method of
gjecting the case is to incorporate a spring-loaded
gjector in the face of the bolt. In this arrangement the
case is flipped from the weapon as soon as its forward
end clears the chamber. This method is used in the M14
rifle.

Cocking

Cocking is the retraction of the firing mechanism
(firing pin and hammer) against spring pressure so that
there will be sufficient energy to fire the cartridge in the
next cycle of operation. The firing pin, hammer, or, in
some cases, the bolt itself is held in a cocked position by
apiece caled the sear.

Firing is initiated by squeezing a trigger. This
movement trips the sear, releasing the firing mechanism
(firing pin, hammer or, in automatic weapons, such
parts as the bolt group), causing it to move forward with
enough force to discharge the round.

AUTOMATIC
AND SEMIAUTOMATIC FIRING
SYSTEMS

A semiautomatic weapon unlocks, extracts, ejects,
cocks, and reloads automatically. However, the trigger
must be pulled each time to fire a round. By this
definition, the .45-cal. M1911A1 pistol is
semiautomatic, though it is often called automatic. A
fully automatic weapon keeps on firing as long as the
trigger is kept pulled.

Two examples of weapons that can be fired both
automatically and semiautomatically are the 7.62-mm
M14 rifle and the 5.56-mm M 16 rifle.
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OPERATING PRINCIPLES

Automatic and semiautomatic weapons are
classified by how they obtain the energy required for
operation. Fundamentally, small arms obtain their
operating energy from the forces of the explosion
created when a round of ammunition is fired. The use of
these forces does not reduce the effectiveness of the
weapon; it simply uses otherwise wasted energy.

Methods of Operation

There are three basic types of operation for
automatic and semiautomatic small arms—gas
operation, recoil operation, and blowback operation.
shows the three methods.

GAS OPERATION.—In gas-operated weapons, a
portion of the expanding powder gases behind the bullet
is tapped off into a gas cylinder located beneath the
barrel. (The hole connecting the barrel and cylinder is
near the muzzle end.) As the bullet passes this hole,
gases push this piston rearward. The piston is
connected by arod to an operating mechanism of the
weapon, such as the bolt. The piston carries the bolt
rearward with it, unlocking the bolt, extracting and
gjecting the case, and cocking the weapon.

RECOIL OPERATION.—As a round is fired,
high pressures develop behind the bullet and force it
down the barrel. The force behind the bullet is also
directed rearward against the breech. If the barrel and
bolt are secured to one another, the entire force of recoil
is felt on the shooter’ s shoulder. But, by designing the
barrel and breech assembly so they can slide in the
frame or receiver, the energy of the rear moving
assembly can be used to compress springs, move levers,
and so on, necessary to complete the cycle of operation.

77/%%///%/{/////,77/"%/”////7///////////’/////////%7//7//47///7&;;
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Figure 2-2.}—Types of operating systems.



Generally, in recoil-operated weapons, the barrel
and the bolt move rearward together for a short distance.
Then the barrel is stopped and the bolt (now unlocked)
continues to the rear against spring pressure until the
empty case is gjected. The force of recail is aso used to
cock the weapon and to compress the spring, returning
the bolt to its firing position, and chambering a new
round in the process.

There are two basic methods of recoil operation for
semiautomatic and automatic small arms. They are the
long-recoil (Browning) and short-recoil (Maxim)
methods.

L ong-Recoil Method.—The dynamics of a long-
recoil operation are similar to those in straight
blowback operation, except that the barrel,
breechblock, and component parts recoil together for
the complete recoil cycle. This recoil distance must be
greater than the length of the complete round. At the
end of the recoil stroke, the bolt is held while the barrel
counterrecoils alone. One important difference in the
long-recoil type of operation is that gection takes place
on counterrecoil instead of recoil. An example of a
long-recoil weapon is the Browning designed,
Remington model 11 shotgun used by the Navy before
and during World War I1.

Short-Recoil M ethod.—The dynamics of short-
recoil-operated weapons approach those of the retarded
blowback types more nearly than those of the long-
recoil type. To eliminate al blowback tendencies, the
bolt latch is not released until the propellant gases
become ineffective. After unlatching (unlocking), the
bolt continues recoiling and in some mechanisms is
accelerated by mechanical or gas systems. The barrel is
arrested by a spring, a buffer, a stop, or a combination of
these and is caused to return by these or the
counterrecoiling components. Examples of short-
recoil-operated weapons are the .45-cal. pistol and the
Browning machine gun.

BLOWBACK OPERATION.—There are some
similarities between recoil- and blowback-operated
weapons, but there are also several major differences.
In recoil operation, the bolt and the barrel are locked
together until the bullet has left the barrel and most of
the recoail thrust is spent. The combined thrust of the
recoiling barrel, bolt, and some other parts is used to
operate the weapon. In blowback (inertia) operation,
however, the bolt is not locked to the barrel and in most
cases the barrel does not recoil. The bolt is held closed
by spring pressure and the mass of the breechblock. The
initial blow of the exploding cartridge starts the bolt
moving rearward, but the weight of the bolt is such that
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it does not alow the chamber to be entirely opened until
the round has left the bore. Action by a recoil spring
returns the bolt to the closed position, chambering anew
round.

Thus, the weight of the breechbolt is an important
factor in the design and operation of a blowback-
operated weapon. When used with low-powered
ammunition, it is a suitable arrangement. A military
rifle, however, using the standard .30-cal. cartridge and
the blowback action would require a 27-pound
breechblock.

Besides the submachine gun, many types of so-
called pocket automatic pistols and .22-cal. automatic
rifles use blowback operations.

Range and Rate of Fire

Every weapon has a certain range (how far the
bullet goes) and rate of fire (how fast it fires). The range
of aweapon is usualy indicated in terms of maximum
range and maximum effective range. The rate of fire of
an automatic weapon is stated as the cyclic rate of fire
and the sustained rate of fire.

MAXIMUM RANGE.—Maximum range is the
greatest distance that the bullet will travel.

MAXIMUM EFFECTIVE RANGE.—
Maximum effective range is the greatest distance at
which a weapon may be expected to fire accurately to
inflict damage or casualties.

CYCLIC RATE OF FIRE.—The cyclic rate of
fireis the maximum rate at which aweapon will firein
automatic operation, stated in rounds per minute (rpm).

SUSTAINED RATE OF FIRE.—The sustained
rate of fire is normally indicated in a chart that correlates
the average number of rounds fired per minute with the
number of minutes this rate can be sustained without
causing damage to the weapon.

HANDGUNS

The Navy currently has three types of handgunsin
its inventory: the M1911A1 .45-caliber semiautomatic
pistol; the 9mm, M9 semiautomatic pistol; and the
.38-caliber revolver. We will discuss the operation,
disassembly, and assembly of the .45-caliber and 9mm
pistols below.

M1911A1 .45-CALIBER PISTOL

The .45-cal. M1911A1 pistol (fig. 2-3) is a recoil-
operated, semiautomatic, magazine-fed, self-loading
handgun with fixed sights. It is often called a .45-cal.
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Figure 2-3/—.45-cal. M1911A1 semiautomati

semiautomatic pistol (SAP) or a .45-cal. autoloading
Colt (the manufacturer) pistol (ACP). This text will
refer to it asa .45-cal. pistol.

The magazine holds seven rounds when fully
loaded; one round is fired with each squeeze of the
trigger. Rifling in the barrel is machined for a left-hand
twist (the only Navy weapon with left-hand rifling).
Empty, the pistol weighs approximately 2 1/2 pounds. It
has a maximum range of alittle over 1,600 yards and a
maximum effective range of about 50 yards.

MNV70016
c pistol: A. Slide closed; B. Slide open.

Disassembly

Care of the .45-Cal. pistol includes daily preventive
maintenance, prefiring cleaning, and postfiring
cleaning. For daily maintenance the pistol need not be
disassembled; but, for the prefiring and postfiring
cleaning, the pistol should be disassembled.

General disassembly|[(fig. 2-4) is necessary for
normal care and cleaning, and after the weapon has been
fired.
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Figure 2-4}—A field-stripped .45-cal. pistol.
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To do a good job of cleaning and inspecting the
weapon, you must know the names of the parts. By
knowing the names of the parts, you will also be able to
better understand how the weapon operates.

GENERAL DISASSEMBLY (FIELD-
STRIPPING).—Before you performing work on any
weapon, be sure the weapon is clear of ammunition. On
the M1911A1, you do this by removing the magazine,
pulling the dlide to the rear, and inspecting the chamber.
When you have cleared the weapon, perform the
following steps:

1. Cock the hammer and put the safety lock in its
UP (safe) position. Depress the recoil spring plug and
turn the barrel bushing about one-quarter turn
clockwise. This releases the tension on the spring.
Allow the spring to expand slowly, under control, to
prevent injury or loss of parts. Turn the recoil spring
plug counterclockwise and remove it from the recoil
spring. Move the safety lock back down to its FIRE
position.

2. Draw the dlide to the rear until the half-moon
recess (on the slide) is directly above the projection on
the dide stop. Push out the slide stop from right to left.

3. Turn the pistol upside down and draw the
receiver to the rear, disengaging it from the dlide. Lay
the receiver down.

4. Draw the recoil spring and its guide to the rear
and out of the slide.

5. Take the barrel bushing out of the slide by
turning it counterclockwise as far as it will go, then
lifting up.

6. Lay the barrel link forward and pull the barrel
out of the muzzle end of the slide.

7. Take out the firing pin by pressing on the rear of
the firing pin with any pointed object until you can slide
out the firing pin stop. Keep your fingers over the firing
pin, allowing the spring tension to ease; then lift both
the firing pin and the spring from the slide.

8. Pry the extractor out of the rear of the slide.

Safeties

There are three safety features and one positive
safety on the .45-cal. pistol. The three safety features
are the half-cock notch, the grip safety, and the
disconnector. The positive safety is the safety lock
(sometimes called the thumb safe).

The safety lock positively locks the dide in the
forward
fi

position. In addition, a stud on the safety lock
. 2-5 view A) blocks the shoulders of the sear to

ENGAGEDISENGAGED
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Figure 2-5/—Safeties on the .45-cal. pistol.
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prevent any movement of the sear out of the full-cock
notch of the hammer.

The half-cock notch is the notch just above the full-
cock notch [fig. 2-3, view B). It has alip that keeps the
sear from moving out of the notch when pressure is
applied to the trigger.

The grip safety view C) indirectly stops
any movement of the sear by blocking trigger
movement. If the trigger cannot be actuated, the sear
cannot move and the hammer will not fall.

The disconnector[(fig. 2-5, view D) prevents firing
unless the dide is fully forward and locked. Any time
the dide is not fully forward, the nose of the
disconnector is forced downward. In this condition the
disconnector spade does not contact the sear when the
trigger is pulled. When the trigger is pulled, the
disconnector will be pushed to the rear; but the sear
remains in position, holding the hammer to the
rear.

When the dlide is forward, the disconnector rides up
into a recess on the underside of the dlide. The spade of
the disconnector (dark area) bears against lugs on the
sear. When the trigger is pulled, the trigger yoke pushes
back against the disconnector spade, which transmits
the motion to the sear, rotating the sear nose out on
the full-cock notch of the hammer, and the weapon
fires.

Cycle of Operation

Refer to[figures 2-3 and 2-4 as we explain the
functions of the pistol. We will assume that a loaded
magazine has been placed in the weapon, a round
loaded into the chamber, the grip safety depressed, the
trigger squeezed, and the round fired. The cycle of
operation now begins.

As the gases from the burned powder expand, the
bullet is forced down the barrel while an equal forceis
directed rearward against the dlide. The dide and the
barrel are locked together at this point, and both are
forced rearward. The barrel link is pinned to the
receiver by the slide stop shaft and to the barrel by
the barrel link pin. As the barrel moves rearward, it
pivots on the slide stop shaft and is moved downward as
well as to the rear. As the barrel locking ribs are
disengaged from the recesses in the slide, unlocking is
completed.

2-7

As the dlide moves aft in recoil, the extractor pulls
the empty case along with it. Extraction is completed
when the cartridge clears the chamber.

Ejection occurs when the cartridge strikes the
stationary ector, pivots on the extractor, and flips from
the weapon through the gjection port.

Cocking began as soon as the dlide started its recoil
movement. The hammer is moved rearward and the
hammer strut is pushed down against the mainspring,
compressing it. When the slide strikes the recoil spring
guide collar, its rearward movement is stopped. The
recoil spring then causes the slide to begin its forward
movement. The hammer follows the dlide for a short
distance. Then the sear, which bears against the hammer
through the action of the sear spring, enters the full-cock
notch of the hammer and holds it in a cocked position.
Feeding starts as soon as the slide, moving to the rear,
clears the top of the magazine. The magazine follower,
under pressure from the magazine spring, forces the top
round against the lips of the magazine. This placesthe
top cartridge in position to be picked up by the face of
the slide during its forward movement.

Chambering occurs when the forward moving slide
pushes a new round into the chamber. As the bullet is
pushed up the ramp into the chamber, the base of the
cartridge dides up the face of the dlide. As this happens
the groove on the base of the cartridge is engaged by the
hooked extractor.

After chambering, the slide continues forward a
small distance, pushing the barrel ahead of it. Asthe
barrel moves, it pivots up and forward on the barrel link.
The locking ribs on the barrel enter the locking recesses
in the slide, thereby locking the two together.

Firing will start the cycle all over again. When the
grip safety is depressed and the trigger is squeezed, the
trigger yoke presses against the disconnector, which
pushes aft on the sear. The sear rotates on its pin,
disengaging from the notch on the hammer. The
mainspring pushes up on the hammer strut, rotating the
hammer forward. The hammer strikes the firing pin
which, in turn, strikes the cartridge primer.

For more information on the M1911A1 .45-Cal.
pistol refer to U.S. Army TM 9-1005-211-12.
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GENERAL INFORMATION
9mm PISTOL

Figure 2-6.—9mm, M9 semiautomatic pistol.

OMM, M9 SEMIAUTOMATIC PISTOL

The 9-mm, M9 pistol isasingle- or
double-action, short-recoil-operated, semiautomatic,
magazine-fed, self-loading handgun with fixed sights.
The M9 is primarily designed as a personal defense
sidearm for guards, sentries, and boarding and landing
parties.

The M9 is chambered for the 9-mm cartridge. The
magazine [(fig. 2-7) has a capacity of 15 rounds, which is
more than double that of the traditional magazine of the
same length. Empty, the pistol weighs approximately
2.1 pounds. It has a maximum range of 1,962.2 yards
(1,800 meters) and a maximum effective range of 54.7
yards (50 meters).

Figure 2-7.—M9 magazine.
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Operation

The M9 pistol has a short recoil system using a
faling locking block. The pressure developed by the
expanding gases of a fired round recoils the slide and
barrel assembly. After a short distance, the locking
block is disengaged from the slide, the barrel stops
against the frame, and the dide continues its rearward
movement. The slide then extracts and gjects the fired
cartridge case, cocks the hammer, and compresses the
recoil spring. The slide moves forward, stripping the
next cartridge from the magazine, and feeds it into the
chamber. After the last cartridge has been fired and
g ected, the slide and barrel assembly will remain open
by the magazine follower pressing up on the slide stop
lever.

Disassembly

Disassembly of the M9 is covered by current 3-M
Systems MRCs and is normally limited to the general
disassembly (field-stripping) level. The M9 is designed
for ease of field stripping under adverse conditions.
With practice, you should be able to field strip it in
seconds. Before you begin disassembling the pistal,
remove the magazine and be sure that the pistol is
unloaded. You can disassemble and assemble the pistol
with the safety in either the ON or OFF position. But for
safety purposes, and to prevent damage to the pistol,
always engage the safety (ON position, warning dots
covered, down position) before you begin disassembly.



Figure 2-8.1—Disassembly lever release button.

To field strip the M9, hold the pistol in your right
hand with the muzzle slightly elevated. With your
forefinger, press the disassembly lever release button
[fig. 2-8), and with your thumb rotate the disassembly
lever (fig. 2-9) downward until it stops. Pull the slide
and barrel assembly forward and remove it
from the receiver assembly.

WARNING

Be careful as you remove the recoil spring
and the spring guide. The assembly is under
spring tension. If you let it fly from the pistal, it
could injure you or become damaged or lost.

Firmly hold the slide in the palm of one hand and
dightly compress the recoil spring and spring guide
(fig. 2-11). At the sametime, lift and remove the recoil
spring and the spring guide (fig. 2-12). Be careful as
you release the spring tension. After you have released
the spring tension, separate the recoil spring from the
spring guide (fig. 2-13).

Eigure 2-9.—Disassembly lever.

MNV70023
Figure 2-10.—Removal of slide and barrel assembly.

Eigure 2-12}—Removing the recoil spring and spring guide.
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Figure 2-13}—Recoil spring and spring guide.
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Figure 2-14—Removing the barrel from the dlide.

To remove the barrel from the slide, push in on the
locking block plunger [(fig. 2-14) while pushing the
barrel forward dlightly. Lift and remove the locking
block and the barrel assembly from the slide.

When you have disassembled the pistol, check the
parts for damage or excessive wear as you clean them.
For more information on the M9 pistol, refer to Navy
SW 370-AA-OPI-010/9mm.

SHOULDER WEAPONS

Shoulder weapons are designed to be held with both
hands; they are braced against the shoulder to absorb the
force of recoil and to improve accuracy. The primary
Navy shoulder weapons are the M14 rifle, the
Remington M870 shotgun, and the M79 grenade
launcher. We will discuss the operation and
maintenance of each of these weapons.

M14 RIFLE

The M14 rifle[(fig. 2-15)|is a lightweight, air-

cooled, gas-operated, magazine-fed shoulder weapon.
It is designed for both semiautomatic fire and fully
automatic fire (750 rounds per minute). The M14 is
chambered for 7.62-mm cartridges and can

Figure 2-171—7.62-mm M 14 rifle with the M6 bayonet knife.

accommodate a 20-round cartridge magazine, the M2
rifle bipod [fig. 2-16), and the M6 bayonet (fig. 2-17).

M 14 Rifle Controls

shows an M14 rifle equipped with a
selector for automatic operation. Position the selector
asinview A for semiautomatic fire and asin view B for
automatic fire. Most of the M14 rifles issued to the
Navy will not be equipped with the automatic selector;
only semiautomeatic fire will be possible.

The safety islocated just forward of the trigger
guard. To prevent the weapon from firing, press the
safety rearward. To permit firing, press the safety
forward. The safety can only be engaged when the
weapon is cocked.

SELECTOR

SELECTOR .

OPERATING

ROD
HANDLE

MNV70028

Figure 2-15.—7.62-mm M 14 rifle and controls—right-front view.
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POSITIONED)
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AUTOMATIC

Figure 2-18.1—Selector for automatic and semiautomatic fire.

If amagazineisin the rifle, press the magazine latch
[fig. 2-19) and remove the magazine. Pull the operating
handle all the way to the rear and check to see that the
weapon is free of ammunition. Then ease the operating
rod forward to the locked position and move the safety
to the rear (SAFE position).

PRESS LATCH
MAGAZINE

INSTALLATION

REMOVAL MNVT0032

Figure 2-19|—Installation and removal of the magazine.

CLIP INSERTED IN CARTRIDGE
CLIP GUIDE

CARTRIDGE
CLIP GUIDE

MNV70033
Figure 2-20.—L oading the magazine through the cartridge
clip guide.

There are two methods for reloading an empty
magazine[ Figure 2-20 shows the method with the
magazine in the rifle. (This method should only be used
in the field since it creates a possible accidental firing
situation.) After the last round is fired from a magazine,
the magazine follower will engage the bolt lock and
hold the bolt in the rear position. If this fails to happen,
make sure you did not have a misfire, then pull the
operating handle to the rear and manually depress the
bolt lock (located on the left side of the receiver), ease
the bolt down againgt it, then engage the safety. Insert a
5-round clip into the cartridge clip guide, as shown in
and push the cartridges down into the
magazine. Four 5-round clips will fully load a
magazine. After you have unloaded and removed the
last clip, pull the operating handle to the rear to release
the bolt lock; then release the handle. This will let the
bolt go into battery, stripping and feeding the top round
into the chamber. The weapon is now ready to fire.
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CARTRIDGE CLIP

Figure 2-21—L oading the magazine with a loading tool.

The safest way to reload a magazine is shown in
Each bandolier containing the 5-round clips
also contains a magazine loading tool. Insert the tool
over the top rear of the magazine as shown in[figuré
[2-21], insert a 5-round clip into the loading tool, and

press the cartridges into the magazine.

To load afull magazine into arifle, insert the front
end of the loaded magazine well into the front catch
until the front catch snaps into engagement, then pull
the magazine rearward and upward until the magazine
latch locks it into position (fig. 2-19).

The gas spindle valve controls the gases
used in firing the rifle. When the dot of the spindle
valve is in the vertical or ON position (upper view), the
valve is open and directs gases to the operating piston
for ordinary functioning of therifle. Whenthe slot isin
the horizontal or OFF position (lower view), the spindle
valve is closed. This permits the full pressure of the gas
to be used in propelling a rifle grenade or line-throwing
projectile.

The rear sight controls consist of a windage knob
and a pinion assembly. (See[fiqure 2-15)). The windage
knob is used to adjust the sight laterally. Turn the knob
clockwise to move the sight to the right and
counterclockwise to move the sight to the left. The
pinion assembly adjusts the sight aperture verticaly.
Turn the pinion clockwise to raise the sight and
counterclockwise to lower the sight.

Firing the M 14 Rifle

If your command does not want the rifle to fire on
automatic, the selector will be replaced by a selector
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SPINDLE VALVE IN
ON POSITION

SPINDLE VALVE IN
OFF POSITION

Figure 2-22/—Gas spindle valve in the ON and OFF positions.

shaft lock (Seelfigure 2-15) so that only semiautomatic
fireisavailable.

To fire arifle equipped with a selector shaft lock,
smply push the safety forward and then fire a round
with each squeeze of the trigger.

To fire semiautomatic fire on a rifle equipped with a
selector, position the selector for semiautomatic fire and
then fire around with each sgueeze of the trigger.

To fire automatic fire with a selector (rifle cocked),
proceed as follows:

1. Position the selector for automatic fire.
2. Push the safety forward.

3. Squeeze the trigger. The rifle will fire
automatically as long as the trigger is squeezed and
there is ammunition in the magazine. Release the
trigger to cease firing.

4. After the last round is fired, the magazine
follower (a spring-driven plate in the magazine that
forces cartridges upward as rounds are expended and
cases gjected) actuates the bolt lock, locking the bolt in
the rearward position. When you have removed the
empty magazine inserted a loaded one, release the bolt
lock by retracting the operating rod, thereby drawing
the bolt rearward; then close the bolt. As the bolt
assembly is closed, the top cartridge in the magazineis
pushed forward into the chamber.



Unloading the M 14 Rifle

To unload the M 14 rifle, proceed as follows:
1. Push the safety to the SAFE (back) position:

2. Grasp the magazine with your thumb on the
magazine latch, and squeeze the latch to release it. Push
the magazine forward and downward to disengage it
from the front catch, and then remove it from the
magazine well, as shown in the right-hand view of
figure 2-19

3. Pull the operating rod handle all the way to the
rear and lock it using the bolt catch.

4. Inspect the chamber to make sure it is clear.

Therifleis clear only when no round isin the
chamber, the magazine is out, the safety is set (to the
rear), and the bolt isin the REAR position.

Field-Stripping the M 14 Rifle

shows how the M 14 rifle breaks down
into seven group assemblies. You should be able to
disassemble the rifle to this extent for cleaning,
lubrication, and maintenance. This procedure is called
field-stripping the rifle. The names of the numbered

group assemblies shown in[figure 2-23] are as
follows:

1. Magazine

2. Firing mechanism

3. Stock with butt plate assembly

4. Handguard assembly

5. Operating rod and connector group

6. Bolt assembly

7. Barrel and receiver group

To withdraw the firing mechanism (No. 2 in[fig.|
from the stock, proceed as follows:

1. Remove the magazine.

2. Place the safety in the SAFE position after
making sure the rifle is cocked.

3. Disengage the hooked end of the trigger guard
from the firing mechanism housing.

4. Swing the trigger guard away from the stock
(but do not rotate it more than 90 degrees), and pull
straight away from the stock to draw out the firing
mechanism.

To remove a stock with a butt plate assembly after
removing the firing mechanism, proceed as follows:

1. Grasp the receiver firmly with one hand and
strike the butt of the stock sharply with the palm of the
other.

2. Lift the stock from the barrel and receiver group.

ey
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Figure 2-23.—Group assemblies of the M14 rifle.
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PUSH CONNECTOR
ASSEMBLY FORWARD({/

MNV70037
Figure 2-24.1—Disengaging the connector assembly.

To separate the operating rod and connector group
from the barrel and receiver group, proceed as follows:

1. Depress the rear sight to the lowest position and
turn the barrel and receiver group on its side with the
connector assembly upward.

2. If the rifle has a selector, pressin and turn the
selector until the face marked A is toward the rear of the
sight knob and the projection forward is at an angle of
about 35 degrees. Then, remove the connector
assembly as indicated in steps 3 and 4 below.

3. If the rifle has a selector shaft lock, press
forward on the rear of the connector assembly with your
right thumb, as shown in[figure 2-24], until you can lift
the front end off the connector lock.

4. Rotate the connector assembly about 35 degrees
clockwise until the dlot at the rear is aigned with the
elongated stud on the sear release [fig. 2-25); then lower
the front end of the connector assembly and lift it off the
Sear release.

The next step isto remove the operating rod spring
guide, the operating rod spring, and the operating rod.
These parts are identified as 2, 3, and 4 respectively in

The correct step-by-step procedure is as
follows:

ELONGATED STUD

CONNECTOR ASSEMBLY

MNV70038

Figure 2-25-.1—Removing the connector assembly.
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Figure 2-26..—Component parts of the operating rod and
connector group.

1. With the barrel and receiver group upside down,
pull forward on the operating rod spring, relieving
pressure on the connector lock pin. Pull the lock
outward to disconnect the operating rod spring guide.

2. Remove the operating rod spring guide and the
operating rod spring. Turn the barrel and receiver group
right side up.

3. Retract the operating rod until the key on its
lower surface coincides with the notch in the receiver.
Lift the operating rod free and pull it to the rear,
disengaging it from the operating rod guide.

4. To remove the bolt, after removing the operating
rod, grasp the bolt roller that engages with the operating
rod and slide it forward. Lift the bolt upward and
outward to the right with a slight rotating motion and
remove it from the receiver. The weapon is now field-
stripped for cleaning.

Reassembly of this weapon is basically the reverse
of disassembly. A step-by-step procedure for
reassembly and other maintenance procedures is
covered in the U.S. Army FM 23-8.

SHOTGUNS

Shotguns used by the armed forces are military
versions of civilian models made to military
specifications. The Remington model 870 (M870) and
the Mossberg model 500 (M500) are the Navy’'s
standard issue riot-type shotguns. In this section we
will describe the Remington M870[(fig. 2-27) in detail,
then note how the Maossberg 500 differs. The Mossberg
500 is very similar to the Remington 870 in construction
and operation.



Figure 2-27.4—Remington M 870 shotgun.

REMINGTON M870 SHOTGUN

The M870 shotgun, used by the Navy for guard
work, is a manually operated, magazine-fed (tubular),
pump-action shoulder weapon.

Technical Description

The essential features of the Remington M870
shotgun are displayed here in chart form for easy
reference.

Length of shotgun 39 inches
(approximately)

Length of barrel 20 inches

Magazine 4

capacity-rounds

Shell (gauge) 12

Ammunition 12 gauge, 2 3/4 inch
00 buck, military round

Safety Crossholt type

Functioning of the Remington M 870

The M870 shotgun can be loaded and unloaded in
several different ways. The following paragraphs
describe the different options for loading and unloading
the M870 and how to operate the mechanical safety. A
single load puts a round directly into the chamber for
fast firing, while a magazine load fully loads the tubular
magazine, but does not chamber a round. Loading the
barrel from the magazine chambers a round from the
loaded tubular magazine for firing.

SAFETY.—Before loading or unloading the
weapon, push the safety[(fig. 2-28) across the rear of the
trigger, left to right, to the SAFE position (the red band
on the safety will not show).

FIRE POSITION.—Push the safety across to the
FIRE position (the red band on the safety will show).
The trigger can then be pulled to fire the gun.
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MNV70041
Figure 2-28—Remington M 870 receiver nomenclature.

SINGLE LOAD.—Push the safety to the SAFE
position. Press in the action bar lock [(fig. 2-28) if the
action is cocked and pull the fore-end (forward
handgrip) fully to the rear. Place the shell into the open
glection port upon the downthrust carrier. Slide the fore-
end toward the muzzle to load the shell into the barrel
chamber and lock the action closed.

MAGAZINE LOAD.—Push the safety to the
SAFE position. Slide the fore-end completely forward
to close the action. Turn the gun bottom upward and
press the shell against the carrier, then forward fully into
the magazine. Make sure the rim of the shell snaps past
the shell latch to prevent the shell from dliding backover
the carrier. Should this occur, open the action or, if
necessary, remove the trigger plate assembly [fig. 2-29),
if the gun is cocked, to remove the shell.

LOADING THE BARREL FROM THE
MAGAZINE.—Shells can be fed from the loaded
magazine by simply pumping the fore-end. Press in the
action bar lock if the gun is cocked. Pump the fore-end
back and forth to open and close the action.
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Figure 2-29.1—-M 870 trigger plate assembly.



UNLOADING THE GUN.—Push the safety to
the SAFE position. Press in the action bar lock; pull the
fore-end[(fig. 2-30) slowly rearward until the front end
of the shell from the barrel is even with the gjection port
in the receiver. Lift the front of the shell outward and
remove it from the gection port. Continue pulling the
fore-end back fully until the next shell releases from the
magazine. Roll the gun sideways to allow the released
shell to drop from the gection port. Close the action by
pushing forward on the fore-end. Continue this
procedure until the magazine and the gun are empty.

CAUTION

Open the action and check the shell
chamber in the breech and the magazine to
make sure no rounds remain in the gun.

UNLOADING THE BARREL ONLY.—Push
the safety to the SAFE position. Pressin the action bar
lock and pull the fore-end rearwarduntil the front end of
the shell from the barrel is even with the front end of the
gection port. Lift the front end of the shell from the
receiver as described previoudly. You can now place a
shell with different powder and shot combination into
the chamber and close the action without disturbing the
shellsin the magazine.

Remington M870 Operating Cycle

The entire operating cycle of the M870 shotgun is
completed by pulling the trigger, sliding the fore-end
rearward to open the action, and diding the fore-end
forward again to close the action. The fore-end is
mounted on double-action bars and is fully controlled
and operated by the shooter.

Maintenance

The following discussion on maintenance of the
M870 shotgun covers only action necessary for routine
maintenance of the weapon. If you become involved in

~— | OCKING BLOCK
el e—SLIDE
BREECH BOLT
ACTION BARS FORE-END

Figure 2-30.—M 870 fore-end assembly.
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maintaining the M870 shotgun, perform the
maintenance according to the MRCs for the weapon.

Before you begin disassembling the weapon, be
sure no shells remain in the chamber or the magazine

BARREL.—To remove and clean the barrel, push
the safety to the SAFE position. Open the action,
unscrew the magazine cap, and pull the barrel from the
receiver. Replace the magazine cap on the end of the
magazine tube. To clean the barrel, use a cleaning rod
with alightly oiled cloth. If powder fouling remainsin
the barrel, use a powder solvent to scrub the bore. After
using solvent, wipe the barrel clean and re-oil it very
lightly. Replace the barrel by removing the magazine
cap, inserting the barrel in the receiver, and replacing
the magazine cap.

TRIGGER PLATE ASSEMBLY.—With the
safety pushed to the SAFE position, cock the action.
Tap out the front and rear trigger plate pins (fig. 2-28).
Lift the rear of the trigger plate from the receiver, then
dide it rearward to remove it from the gun. Clean the
trigger assembly as a unit by brushing it with a solvent.
Wipe the trigger assembly dry and re-oil it very
sparingly. As you replace the plate assembly, make sure
the action bar lock enters the receiver easily and
operatesin position.

FORE-END ASSEMBLY UNIT.—Push the
safety to the SAFE position. Close the action and
remove the magazine cap and the barrel. Reach into the
bottom of the receiver and press the |eft shell latch
inward. Remove the fore-end by dliding it forward off
the magazine tube. After you have removed the fore-
end assembly from the gun, you may remove the breech
bolt parts and the dlide from the ends of the action bars.

NOTE

The top right edge of the slide may bind on
the bottom front edge of the gjector port in the
receiver. To free the slide, push downward on
the front end of the bolt.

It is not necessary to disassemble the bolt for
routine cleaning. Brush it with solvent to clean it; then
wipeit dry.

To reassemble the weapon, reverse the disassembly
steps. The following procedures will help make
reassembly easier.

When you assemble the fore-end parts, be sure the
gun is cocked. During this assembly, place the didein



the correct position on the ends of the double-action bar.
Place the breech bolt assembly, which includes the
attached locking block assembly, over the slide on the
action bars. Insert the end of the action bars into the
matching grooves in the receiver. Move the fore-end
slowly until contact is made with the front end of the
right shell latch. Press the front right shell latch into the
side of the receiver and continue moving the fore-end
past this latch until contact is made with the left shell
latch. Press the front of the left shell latch in to alow the
fore-end assembly to pass and move freely into the
receiver. Assemble the barrel to the receiver and tighten
firmly with the magazine cap. This completes the
assembly of the shotgun.

For further information on the Remington
M870 shotgun, refer to the U.S. Air Force TM TO-
11W3-6-2-I.

MOSSBERG M500 SHOTGUN

While very similar to the M870, the Mossberg
M500 has a few significant differences. The following
is a brief description of the differences that affect
operation of the weapon.[Figure 2-31 illustrates the

FIRE
FORWARD

SAFE
REARWARD
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ACTION LOCK LEVER
DEPRESS TO UNLOCK
. MNV70044
Figure 2-31}—M ossberg M 500 shotgun safety and action

release.
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location of the safety switch and the action locklever on
the M500 shotgun. The M500 safety switch is located
on the top of the receiver. The action lock release is
located behind the trigger guard. The M870 has the
safety switch in the trigger guard and the action lock
release to the front of the trigger guard. The
disassembly and maintenance of the M500 and the
M870 are so similar that they are both currently covered
on the same MRC. You can find further information on
the Mossberg M500 shotgun in the manufacturer’s
owner’s manual supplied with the weapon.

MK 87 MOD 1 LINE-THROWING
RIFLE ADAPTER KIT

This kit replaces the Mk 87 Mod 0 kit that replaced
the 45/70 line-throwing gun. Included in the kit are 6
projectiles, 1 launcher, 18 chemical light wands, and 1
recoil pad. The line-throwing assembly (launcher,
projectile, and canister) is designed to be used with the
M14 rifle and M64 grenade cartridge.

LAUNCHER

The launcher is used to hold the
projectile and trap propellant gases that propel the
projectile. It consists of a cylindrical steel tube
approximately 8.5 inches long and 2.75 inches in
diameter at the launching end and 1 inch in diameter at
the connecting end. When used with the M 14 rifle, the
launcher slides over the flash suppressor and is secured
to the rifle by the latch and its wire loop that fits over the
rifle’s bayonet lug. The safety retaining pin, fastened to
the launcher by a stainless steel lanyard, fits through the
latch to lock the launcher to therifle.

STAINLESS STEEL
LANYARD
SAFETY RETAINING

Figure 2-32.-- auncher.
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Figure 2-331—Projectile.

PROJECTILE

The projectile[(fig. 2-33) fits into the launcher.
When the rifle grenade cartridge is fired, the projectile
carries one end of the attached shot line to the desired
destination. The projectile also houses the chemical
light wands for night operation.

The reusable projectile is made of butyl rubber with
a stainless steel disk assembled in the base end. The
disk absorbs the impact of the propellant gases and the
wadding of the rifle grenade cartridge. The hole and
groove shown irlfigure 2-33] support the light wand.
Three of these supports, located 120 degrees apart, are
contained in each projectile. The loop line is used to
connect the shot line to the projectile.

CHEMICAL LIGHT WAND

The chemical light wand is used to
illuminate the projectile during night operations. The
light wand is installed by inserting it, tapered end first,
into the hole and groove of the projectile.

The light wand is a two-component chemical
illuminate system consisting of a yellow-green oxaate

MNV70047
Figure 2-34.1—Chemical light wand.
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Figure 2-35.—Activating the chemical light wand.

solution inside a nylon tube. To activate the light, flex
the nylon tube enough to break an inner glass tube, as
shown inlfigure 2-35} and shake the wand well. Do not
activate the light wand until you are ready to use it
because once it is activated it must be used or disposed
of. Do not dispose of the chemical light wand overboard
asit may be mistaken for aman overboard exercise.

WARNING

If the nylon tube should puncture during
activation, you may experience some mild
discomfort from excessive skin or eye exposure
to the oxalate solution. If this should happen,
wash the exposed areas with soap and water as
soon as possible.

Since the chemical light produces no flame or heat,
its stowage is not restricted to ventilated and unconfined
(topside) spaces. The active life of the chemical light is
from 3 to 12 hours, depending on the ambient
temperature. Its shelf life is approximately 2 years
under normal conditions.

The canister (fig. 2-36) is made of polyethylene and
houses the spool of shot line. The canister is attached to
the rifle by the clamp shown in the figure.

ELONGATED SLOT
MNV70049

Figure 2-36.-—Canister.
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Figure 2-37—Mk 87 Mod 1 kit on M14 rifle.

To install the shot line in the canister, remove the
cap from the after end of the canister. Place the spool of
shot line in the canister and feed the line from the center
of the spool through the hole in front of the canister. Tie
aknot in the hitter end of the shot line and dide it into the
slot at the after end of the canister. Replace the canister
cap. (The action of placing the knotted end of the shot
line into the canister slot attaches the bitter end of the
shot line to the canister.) Connect the line coming from
the front end of the canister to the loop line on the
projectile. Connect these lines (shot line and loop line)
by a series of loosely tied half-hitch knots (three to five).

[Figure 2-37] shows the canister, shot line, and launcher
mounted on the M 14 rifle.

Note in figure 2-37 that the use of the canister is
optional. With another person holding the shot line, the
canister is not needed. The canister is part of the Mod 0
kit and should be retained for optional use with the Mod
1 kit.

RECOIL PAD

The slip-on recoil pad provided in this kit reduces
the recoil on the operator when the projectile is
launched. It is made of neoprene rubber that resists
attacks by oil and other solvents and is designed for a
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tight fit on the butt stock. Care is required during
installation to prevent tearing. Once the pad is installed
on therifle used for line throwing, it should not be
removed. The recoil pad is shown installed on the M14
rifle in[figure 2-37]

GRENADE CARTRIDGES

[Figure 2-38] shows the grenade cartridge M 64
(7.62-mm) used with the M 14 rifle for firing the line-
throwing projectile. You can identify the cartridge by
looking at, or by feeling, the five-pointed crimped end.

M14)
Figure 2-38.—-M64 (M 14) grenade cartridge.
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You should load only one cartridge into the rifle at a
time, and should not load it until you are at the rail, just
before firing, with the rifle pointing outboard in a safe
direction. Never use any cartridge other than one
designated to fire a line-throwing projectile.

SHOT LINE

The nylon shot line comes in spools [fig. 2-39). The
line is approximately 550 feet long and has a tensile
strength of 125 pounds. It is wound around a wooden
spindle in a way that prevents the line from fouling
when the projectile is fired. The line is colored
international orange and is treated with a water-
repellent solution to make it buoyant enough to float on
the surface for at least 24 hours.

PREPARATION FOR FIRING

On the M14 rifle, the spindle valve must be in the
CLOSED (dlot parale to the barrel) position (See
[figure 2-37]) before the line-throwing projectile is
fired.

NOTE

This position of the spindle valve is
described as being in the OFF (horizontal)
position in the first part of this chapter and in
the TM9-1005-223-10.

FIRING

Before you fire the line-throwing projectile from
the M14 rifle, elevate and aim the rifle over and across
the designated target. Although the projectile is made of
rubber, it has enough velocity to cause injury. Keep the
rifle elevated until the projectile reaches its target to
prevent line entanglement.

WOODEN SPINDLE

MNV70052
Figure 2-39.1—Shot line.

Table 2-1.—Range Data

M14 RIFLE
Degrees of Elevation Range
60 80 yards
45 90 yards
30 85 yards
0 55 yards

NOTE: 0° (degrees) is when the rifle is parallel to the
surface.
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If you experience a misfire or hangfire, wait 10
seconds before you gect the grenade cartridge. Report
the malfunction according to OPNAVINST 5102.1.

The maximum reliable range of the line-throwing
projectile is approximately 90 yards when fired from
the M 14 rifle. This range depends upon having a dry
shot line. You can use awet line if adry lineis not
available, but it will reduce the range.
provides the approximate range data for firing from the
M14 rifle.

MAINTENANCE

Maintenance and operation of the Mk 87 Mod 1
line-throwing rifle adapter kit is covered in NAVSEA
SW350-A1-MMO-010. Kit maintenance is also
covered by a 3-M Systems MRC.

MACHINE GUNS

The Navy currently uses the Browning .50-caliber
machine gun and the 7.62-MM M60 machine gun. We
discuss both of these weapons below.

THE .50-CALIBER BROWNING
MACHINE GUN

Browning machine guns (abbreviated BMGs) are
standard Army weapons used by the Navy. The .50-cal.
BMG now used by the Navy and the Army is the M2.
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