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SECTION |

INTRODUCTION

1-1. SCOPE.

1-2. The Aircraft General Purpose Bombs, Fire
Bombs, Practice Bombs, Fuzes, and Associated Com-
ponents Manual is published by authority of the Com-
mander, Naval Material Command and under the direc-
tion of the Commander, Naval Air Systems Command.
This manual describes and illustrates bombs, fuzes,
fins, and associated components used by operating
forces of the Navy. The text includes information on
component function and identification, model dif-
ferences, handling, assembly of components, safety,
and emergency procedures.

1-3. PURPOSE.

1-4. This publication provides personnel authorized to
handle Navy aircraft bombs with general and specific
information that includes a description, identification,
and assembly procedures for aircraft bombs, fuzes, and
associated components. The instructions contained in
this manual are for all Navy bombs. Specific informa-
tion concerning detailed procedures for loading and
releasing of aircraft bombs is not included. Refer to
paragraph 1-35 for information regarding the ap-
propriate NAVAIR publications that provide detailed
procedural data.

1-5. PURPOSE OF REVISION.

1-6. This revision deletes descriptive and procedural
information on bombs and bomb components no longer
carried in inventory. This revision incorporates infor-
mation concerning the Electric Bomb Fuzing Circuit
Test Set A/E24T-127.

1-7. ARRANGEMENT.

1-8. This manual is sectionalized to provide detailed
descriptions, illustrations, preparation for use, and
handling information for aircraft bombs, fuzes, ig-
niters, and major subassemblies. Family-style grouping
of major subassemblies permits data to be presented
with a minimum of cross-referencing. The manual is
divided into the following sections.

1-9. SECTION I — INTRODUCTION. This section
contains information regarding the scope, purpose, and
arrangement of this manual; reference publications;

reference to technical directives; and information on
reporting weapon incidents, accidents, maifunctions,
and manual deficiencies.

1-10. SECTION II — SAFETY PRECAUTIONS.
This section contains general safety precautions that
authorized personnel shall observe in packing, unpack-
ing, shipping, stowing, handling, assembling, and in-
specting bombs, fuzes, and subassemblies.

1-11. SECTION HI — LOW DRAG GENERAL
PURPOSE BOMBS AND FIN ASSEMBLIES. This
section contains detailed data and procedures for
assembling low drag general purpose bomb bodies MK
80 series, fin assemblies, and associated components in-
to complete bombs. Illustrations show the external con-
figurations and overall dimensions for the various
assemblies.

1-12. SECTION IV — ELECTRIC FUZE CIRCUIT
CONTINUITY TEST. This section contains procedures
for the use of the Electric Bomb Fuzing Circuit Test Set
A/E24T-127,

1-13. SECTION V — FIRE BOMBS. This section
contains tables of specifications for fire bombs. Illustra-
tions show exploded views for various assemblies.

1-14. SECTION VI — PRACTICE BOMBS. This sec-
tion contains tables of specifications for practice
bombs, fin assemblies, and associated components that
can be assembled as complete practice bombs. Illustra-
tions show external configuration for various
assemblies.

1-15. SECTION VII — FUZES. This section contains
functional descriptions, illustrations, preparation for
use, inspection data and installation procedures for
fuzes.

1-16. SECTION VIII — ASSOCIATED PARTS
AND COMPONENTS. This section contains func-
tional description, illustrations, preparation for use,
handling, and safety data for fuze extensions, arming
devices, primers, detonators, igniters, proximity
devices, and adapter boosters that may be used with
bombs or fuzes.

1-1
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1-17. APPENDIX A — BOMB FUZE CHARTS.

This appendix contains ready reference charts for bomb
and fuze combinations.

1-18. APPENDIX B — COOK-OFF TIMES. This ap-
pendix contains cook-off times for GP bombs and fire
bombs in the event of fire.

1-19. APPENDIX C — FUZE SUMMARY SHEETS,
This appendix contains key points, warnings, and an il-
lustration of fuzes contained in this manual.

1-20. APPENDIX D — ARMING WIRE DATA.
This appendix contains a list of all arming wires
authorized for use with weapons covered in this manual.

1-21. COGNIZANT ACTIVITY.

1-22. The Pacific Missile Test Center, Point Mugu,
California 93042 has primary responsibility for con-
ducting investigations on all engineering problems con-
cerning design, compatibility, service life, inter-
changeability, maintainability, operation, and safety of
weapons and components described in this manual.

1-23. CHANGE RECOMMENDATIONS.

1-24. Recommended changes to this manual or report-
ing of conflicting information shall be submittedby a
Technical Publications Deficiency Report/Safety
Report (OPNAV Form 4790/66) in accordance with
OPNAVINST 4790.2.

1-25. REPORTING AIRBORNE BOMB, FUZE, AND
ACCESSORY SYSTEM INCIDENTS, ACCIDENTS, OR
MALFUNCTIONS.

1-26. Activities concerned with the operation,
maintenance, inspection, or repair of aircraft-associated
support equipment and airborne armament/weapon
systems shall submit Explosive Mishap Reports when in-
cidents, accidents or malfunctions occur. The report,
which will be prepared and submitted in accordance
with OPNAVINST 5102.1 or 4790.2 series, is designed
to meet the requirements of the safety reporting system
and fulfill certain incident/ground accident reporting
requirements of OPNAVINST 3750.6 series.

1-27. WARNINGS, CAUTIONS, AND NOTES.

1-28. The following definitions apply to Warnings,
Cautions, and Notes found throughout the manual:

1-2

An operating procedure, practice, etc.,
which if not strictly followed, could result in
personal injury or loss of life. A warning
precedes the applicable paragraphs.

CAUTION

An operating procedure, condition, etc.,
which if not strictly observed, could result in
damage to, or destruction of, equipment. A
caution precedes the applicable paragraph.

NOTE

An operating procedure, condition, etc.,
which is essential to highlight.

1-29. CHANGE SYMBOL.

1-30. Changed text is indicated by a black vertical line
in either margin of the page. The change symbol shows
where there has been a change.

1-31. HOW TO OBTAIN COPIES.

1-32. Additional copies of this publication may be ob-
tained by submitting a DD Form 1348 in accordance
with instructions contained in NAVSUP Publication
2002 and NAVSUP Publication 437.

1-33. PUBLICATION INFORMATION.

1-34. Management control of this publication is the
responsibility of the Commander, Naval Air Systems
Command.

1.35. REFERENCE PUBLICATIONS.

1-36. This manual provides the information necessary
for authorized personnel to unpack, inspect, assemble,
and post-assembly inspect complete rounds of aircraft
bombs. The user must refer to the airborne weapons
stores loading manual for each particular aircraft for
loading or downloading aircraft bombs on aircraft and
for systems release and control checks. Table 1-1 lists
publications containing information related to aircraft
bombs and fuzes. Additional reference publications not
listed in table 1-1 may be found in NAVSUP Publica-
tion 2002.
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SECTION I

SAFETY PRECAUTIONS

2-1. SCOPE.

2-2. The safety precautions set forth herein are
necessarily general and, as such, must be supplemented
by special precautions listed for each specific piece of
ordnance or equipment involved. Such supplementary
precautions are mandatory because they enumerate
detailed problem areas and potential hazards.

2-3. The scope of this chapter is restricted to opera-
tions with ordnance material and equipment issued to
Naval forces, and does not include manufacturing, pro-
cessing, or laboratory testing. Reference should be
made to appropriate publications of the Naval Air
Systems Command for information pertaining to these
areas.

2-4. GENERAL COMMENTS ON BOMB SAFETY.

2-5. In a wartime situation, Navy aircraft carriers (as
well as air bases) have problems in handling the large
quantities of ordnance required to support the tactical
effort. There are several reasons for the high use rate;
these are primarily, the nearness of targets and rapid
reloading of aircraft, and the use of high-capacity air-
craft utilizing accessory suspension equipment (i.e.
MER and TER).

2-6. High-explosive bombs (primarily the MK 80
series) make up the major portion of the ordnance
delivered from carriers. Bombs have a tremendous
potential for destruction. Accidents aboard carriers
have demonstrated that exploding bombs will reduce the
effectiveness of a carrier; not only will the ship lose her
fighting capability in the loss of guns, aircraft, and
other ordnance, but her men as well.

2-7. Accidents will occur when good practices are not
followed; therefore, an extra effort shall be made to en-
sure that:

1. Explosive ordnance is properly stowed (i.e., in
the right magazine), adequately secured (tiedowns), and
stowed with compatible munitions;

2. Aircraft handling and support equipment is
operated so as to avoid collisions with or directing ex-
haust at ordnance, and that the equipment is operated
safely at all times;

3. Security is maintained;

4. Fire alarm and sprinkling systems throughout the
ship are in good working order;

5. Bomb staging areas on the hangar deck and flight
deck are kept to a minimum and are well managed;

6. All bombs and other ordnance received from an
AE or AOE are struck below immediately and not
allowed to pile up in the hangar;

7. Ordnance is not handled in a rough and hasty
manner;

8. All areas are maintained in good order and debris
and flammable material are not allowed to pile up;

9. This publication is followed in the assembling
and fuzing of bombs.

2-8. Explosive accidents are prevented through good
design, testing, and careful handling of ordnance. The
phrase ‘‘the life you save may be your own’’ applies
especially to ordnance handlers. It is the responsibility
of each individual to ensure that only safe, approved
practices and procedures are followed when handling
ordnance. Refer to OP 3347 for additional safety
precautions.

2-9. GENERAL PROCEDURE REGULATIONS.

2-10. CONFLICT WITH SAFETY PRECAUTIONS.
Any circumstances that conflict with the safety precau-
tions in this or other publications shall be reported to
Naval Air Systems Command.

2-11. INTERPRETATION. When in doubt as to the
exact meaning of a precaution, regulation, or instruc-
tion, request an immediate interpretation from the
Naval Air Systems Command.

2-12. PERSONNEL INSTRUCTION. All personnel
required to handle ammunition shall be thoroughly and
frequently instructed in the safety precautions, methods
of handling, storage, and use of all kinds of ammuni-
tion and explosive ordnance with which the vessel, air-
craft unit, or station may be supplied. No one shall be
permitted to inspect, prepare, or adjust live ammunition

2-1
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and explosives until he thoroughly understands his
duties and the precautions and hazards involved.

2-13. Personnel assigned to operate any ordnance
equipment shall receive, prior to commencing opera-
tion, a thorough indoctrination in general safety precau-
tions applicable to ordnance and in specific precautions
applicable to the equipment they are to operate.
Periodic drills shall be conducted to provide realistic
training for operation of ordnance equipment, and to
note and eliminate any unsafe practices. New or inex-
perienced personnel must not be permitted to work in-
dependently on explosive ordnance of any kind, but
shall be under the direct and continued supervision of
skilled and experienced personnel until adequate ex-
perience is acquired.

2-14. PERSONNEL QUALIFICATIONS. Only
physically fit persons shall be permitted to work with or
use explosives or ammunition, and they shall be cer-
tified in accordance with OPNAVINST 8023.2 series.

2-15. REPORTS TO SUPERVISORS. Anyone know-
ing of (a) defective ammunition or other explosive ord-
nance or defective containers or handling devices, (b)
rough or improper handling, or (c) willful or accidental
violation of the safety precautions, however slight, shall
immediately report the act to his immediate supervisor.

2-16. DIVERSION OF AMMUNITION. No ammuni-
tion or components thereof (explosive or nonexplosive)
shall be given away or diverted to private use unless
specifically authorized by the Naval Air Systems Com-
mand.

2-17. DUTIES OF SUPERVISOR. Since familiarity
with any work, no matter how dangerous, is apt to lead
to carelessness, all persons who supervise work in con-
nection with the inspection, care, preparation, use, or
handling of ammunition or explosives shall:

1. Exercise the utmost care that all regulations and
instructions are observed.

2. Carefully instruct those under them and fre-
quently warn them of the necessity of using the utmost
care in the performance of their work. No relaxation of
vigilance shall be permitted.

3. Explain to their subordinates the characteristics
of the ammunition, explosive, and other dangerous
materials; the equipment; the precautions to be observ-
ed; and the hazards of fire, explosion, and other
catastrophes that the safety precautions are intended to
prevent.

2-2

2-18. HAZARDOUS PROCEDURES. All hands
must be alert to detect any hazardous procedures or
practices and symptoms of a deteriorating mental at-
titude, and take timely, corrective action.

2-19. AISLES AND EXITS. Aisles and safety exits
shall not be blocked at any time.

2-20. OPEN FLAMES. Matches, lighters, or spark or
flame-producing items are not permitted in explosive
spaces.

2-21. SMOKING. Smoking is not permitted in
magazines, nor in the immediate vicinity of handling or
loading operations involving explosives or ammunition.

2-22. PERSONNEL LIMITATIONS. Persons work-
ing with explosives shall be limited to the smallest
number required to perform the operation properly. At
least two persons shall be required for reasons of safety
and security., Unauthorized persons shall not be permit-
ted in magazines or in the immediate vicinity of handl-
ing or loading operations involving explosives or am-
munition. When authorized visitors are present, they
shall be properly escorted.

2-23. COMPETITION. The performance of person-
nel engaged in ordnance handling operations shall never
be evaluated on a competitive basis. To do so increases
the likelihood of accidents.

2-24. ACCIDENT REPORTING. Prompt reporting
of accidents involving ordnance equipment, ammuni-
tion, and explosives where material damage or person-
nel injuries are sustained shall be made in accordance
with current instructions. If doubt exists as to the
necessity of a report, it shall always be resolved in favor
of the report. Report in accordance with OPNAVINST
5102.1 or 4790.2.

2-25. Because it is not always possible to readily deter-
mine whether mines, bombs, and fuzes have been in-
advertently armed in storage or handling, any suspected
item shall at all times be handled and treated as if arm-
ed. Explosive Ordnance Disposal (EOD) personnel shall
be notified immediately.

2-26. DRILL AMMUNITION. No ammunition other
than inert ammunition shall be used for display. Live
ammunition for drill purposes may be used only as
specified by OP 3347.



2-27. When using live ammunition for loading drills,
the following specific safety precautions shall apply:

1. Shipboard loading or arming drills shall not be
conducted with live ammunition and/or bombs in any
port or harbor, unless the ship is at an explosive an-
chorage.

2. The Commanding Officer shall notify the Carrier
Group Commander or other appropriate operational
commander before initiating a drill in which live ord-
nance is used.

3. Nose plugs or inert fuzes are to be used unless live
fuzes are specifically authorized by the Commanding
Officer.

4. If authorization to use live fuzes has been obtain-
ed, arming wires are to be installed and the safety pins
are not to be removed from any fuzes.

5. Use of applicable conventional weapons loading
check lists is mandatory.

6. The rack shall be safed as soon as the weapon is
loaded and will remain safed until just before flight or
the weapon is unloaded.

7. Rack ejector cartridges are to be installed only
for flight operations.

2-28. HOUSEKEEPING. Supervisors shall be re-
quired to maintain high standards of good housekeep-
ing in ordnance spaces. Everything that is not in its
place or is not in the safest condition increases the
possibility of an accident. Scrap and waste shall be
promptly placed in containers designated for such
material. Personal effects and clothing not in actual use
shall be kept in lockers or other designated places.

2-29. SAFETY DEVICES.

2-30. BASIC REQUIREMENT. Safety devices shall
always be used as designated and shall be kept in good
order and operative at all times.

2-31. INSPECTION FREQUENCY. Safety devices
shall be inspected frequently and kept in good working
order at all times.

2-32. INOPERATIVE SAFETY DEVICES. Safety
devices must not be bypassed or made inoperative. If
they are inoperative for any reason, the evolution shall
cease. Signs or other appropriate means shall be used to
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warn personnel of the fact that a safety device has been
temporarily overridden or is inoperative.

2-33. ALTERATIONS. Safety devices shall not be
altered except by direction of the Naval Air Systems
Command or other competent authority. In any event,
they shall not be secured in an inoperative condition.

2-34. PAINTING OF AMMUNITION. Where am-
munition requires extensive painting to prevent further
deterioration, it should be turned in to the nearest am-
munition issuing activity for renovation. Minor touchup
by using activities afloat and ashore is authorized if in-
tegrity of color coding and stenciled legend is maintain-
ed. Refer to OP 2238.

2-35. ALTERATIONS/MODIFICATIONS TO AM-
MUNITION. Alterations or modifications to ammuni-
tion of all types—service, training, or dummy drill—by
using activities ashore and afloat are expressly forbid-
den unless specific approval is obtained from Naval Air
Systems Command. Alterations/modifications include
not only changes in configuration and components, but
also changes in appearance, such as color coding. The
latter is considered vital to preclude mistaken identity.

2-36. POSTING SAFETY RESTRICTIONS. Ord-
nance safety precautions shall be posted in appropriate
locations and conspicuous warning signs placed at
danger points. At shore activities, both personnel limits
and explosive limits established in accordance with
directives shall be posted in bays or rooms containing
explosives or propellants. These limits shall not be ex-
ceeded.

2-37.  AMMUNITION RESTRICTIONS. Certain lots
of fuzes may have restrictions placed on them which
may restrict the entire lot from issue or impose opera-
tional limitations on their use. Notices of Ammunition
Reclassification (NAR) are issued initially by message
and inserted in OD 17190 at each change or revision.
Activities concerned with the assembly or use of am-
munition items are responsible for. maintaining a cur-
rent file of NARs, recognizing the restrictions, and en-
suring that they are used only in accordance with the
provisions of the restrictions.

2.38. GENERAL EQUIPMENT AND MATERIAL
REGULATIONS.

2-39. MALFUNCTION OF EQUIPMENT. Opera-
tion of equipment shall cease immediately when there is
a malfunction or casualty. A check shall be made to
determine the cause and corrective action to be taken.
The equipment shall remain out of service until repairs
can be made or until it is determined to be safe for fur-
ther operation.

2.3
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2-40. REPAIRS TO EQUIPMENT CONTAINING
EXPLOSIVES. Before repairs are permitted on any
equipment that would normally contain explosives, a
tag certifying that all explosives have been removed
from the equipment and the surrounding area shall be
signed by the officer or man in charge of the equipment
and placed on the equipment. Maintenance personnel
shall be instructed not to begin repairs unless certifica-
tion is present and indicated repairs are authorized.

2-41. Energized Equipment. Personnel shall not repair
or adjust energized mechanical or electrical equipment
capable of inflicting injury or material damage except in
cases where the repair or adjustment cannot be ac-
complished with the equipment deactivated. When
repairs or adjustments must be performed on energized
equipment, an additional man who is familiar with pro-
cedures for emergency deactivation of the equipment,
and is capable of rendering aid shali be stationed nearby
for the duration of the repair.

2-42. Test After Repair. Whenever any item of equip-
ment associated with an ordnance installation or
weapon system has been repaired, the equipment shall
be tested to ensure satisfactory and safe operation prior
to operational use. Such tests shall include checks for
proper operation, and adjustment of safety devices.

2-43. DESIGNATED USE OF EXPLOSIVES. No
ammunition, pyrotechnics, or explosive assembly shall
be used in any equipment for which it is not designated,
nor shall any explosive or pyrotechnic device be
manufactured, purchased or assembled for use in
demonstrations, tests, or for any other purpose unless
authorized by the Naval Air Systems Command.

2-44. CHANGES IN MATERIAL. Changes,
modifications in, or additions to ordnance material
shall not be made without explicit authority from Naval
Air Systems Command.

2-45. Modifications to ordnance handling equipment
shall not be made without approval of Naval Air
Systems Command. Requests or recommendations for
modifications will be addressed to the appropriate com-
mand and will include:

1. Complete details of the proposed modification,
including photographs, drawings, and engineering data
as may be necessary.

2. Reasons for the modification and a description of

the improvement expected to result from the proposed
modification.
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2-46. PROTECTION OF ORDNANCE MATERIAL.
All ammunition, weapons, and complementary items
shall be protected from extremes of temperature,
humidity, vibrations, electromagnetic or magnetic
fields, and radiological exposure. Permissible maximum
storage temperatures for all ordnance shall be observed.

2-47. SAFETY WATCH WHEN USING POWER
EQUIPMENT. Whenever motion of a power-driven
unit can inflict injury to personnel or damage to
material not visible to the operator, the officer authoriz-
ing the operation shall ensure that a safety watch is
maintained in areas where such injury or damage is
possible. Communications shall be established and
maintained between unit control station and the safety
watch. The control station shall obtain the report ““all
clear’’ from each safety watch before starting the power
unit. Each safety watch shall keep his assigned area
clear. If unable to do so, he shall immediately report his
area fouled, and the control station shall promptly stop
the unit until the area is again reported clear.

2-48. TEST OF HANDLING EQUIPMENT. Slings,
crane cables, hoisting cables, boom cables, and similar
ordnance handling equipment (except mobile units) that
have metal, leather, or fiber ropes, or chains shall be
load tested and used in accordance with current
NAVAIR and NAVSEA directives.

1. Cranes will be tested according to existing NAV-
FAC instructions, which are adequate for ordnance
handling.

2. Where the design or procurement specifications
were controlled by the Navy, the crane may be operated
at rated capacities while handling ordnance.

3. Slings, bands, beams, strongbacks, spreader
bars, etc., shall be tested at 200 to 215 percent of rated
static load.

4. Slings, bands, beams, strongbacks, spreader
bars, etc., ashore use shall be tested semi-annually.
Equipment used aboard ship shall be tested during
regular ship’s overhaul, but not less frequently than
once every eighteen months.

5. Slings, bands, beams, strongbacks, spreader
bars, etc., shall not be used at greater than rated loads.

6. Ship’s handling equipment other than slings,
bands, beams, etc., shall be tested in accordance with
NAVSHIPS instructions, but not less frequently than
once every four years.



7. Cable is not to be removed from prime equip-
ment, such as cranes, to be tested separately.

8. Cranes and hoists shall not be loaded above
specified crane or hoist test loads to achieve required
sling, band, or beam test load.

9. Chain hoists and monorails with capacities of 2
tons or less shall be tested 150 percent of rated operating
loads; larger units shall be tested at 125 percent.

2-49. GENERAL SAFETY PRECAUTIONS —
FUZES, SAFETY AND ARMING DEVICES, FIRING
MECHANISMS, AND BOOSTERS.

2-50. FUZING OF BOMBS. Fuzes and bombs are not
to be assembled in advance of requirements without
authorization covering the specific fuzes and bombs.
Refer to tactical manual for operational restrictions and
fuze applications. Unless otherwise directed, the follow-
ing precautions shall prevail:

1. Fuzing or defuzing of bombs shall be done in
handling rooms or spaces specifically designed for such
purposes.

2. Conventional high-explosive bombs shall nor-
mally be fuzed after the weapon is loaded on the air-
craft. When carrier based, the aircraft shall be spotted
on the flight deck. Exceptions to this rule are authorized
when loading bombs requiring special fuzing
(RADHAZ susceptible units, integral fuzing, all-up
rounds, and those instances where clearances are such as
to preclude fuzing after bombs are racked).

3. Detonators, boosters, primers, or other firing
devices shall not be assembled in or removed from
bombs (unless specifically prescribed for the weapon).

2-51. FUZING INDIVIDUAL ROUND. Fuzing shall
be accomplished on individual rounds isolated from
other types of ammunition insofar as practicable.

2-52. TOOLS. Only authorized tools for fuzing or
defuzing shall be used.

2-53. TESTING. Fuzes shall not be tested either
mechanically or electrically, except as specifically
authorized.

2-54. ACCUMULATION. Fuzes shall not be allowed
to accumulate at the fuzing stations. Fuzes should never
be stockpiled, but shall be withdrawn from stowage on
an ‘‘as needed’’ basis.
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2-55. FUZE CONTAINER RESEALING. When fuze
containers are opened for inspection or other purposes,
the container shall be marked with opening date and
resealed with tape.

2-56. FUZE REPAIR. Under no circumstances shall
attempts be made to disassemble or repair a fuze, nor
shall an attempt be made to render inert a live, loaded
item of ordnance.

2-57. DAMAGED FUZES. If a fuze or a box contain-
ing fuzes receives a severe shock or shows evidence of
damage, the fuze(s) shall not be issued for use. A deter-
mination of the fuze condition shall be made by EOD
personnel, and any damaged fuze shall be disposed of in
accordance with current directives.

2-58. INSTALLING FUZE. The fuze shall be in the
SAFE condition before installation in the bomb.

2-59. BOOSTERS. Booster charges must be handled
as high explosives. The booster shall be inspected
thoroughly for visible damage before installation.
Boosters with evidence of damage shall be turned over
to EOD personnel for disposition.

2-60. DISARMING. No attempts shall be made to
disarm a fuze, except as authorized by current direc-
tives.

2-61. ARMED DISPOSAL. Any device that indicates
arming or partial arming should be reported to the com-
mand and disposed of in accordance with current direc-
tives. Disposal should be done by EOD personnel. No
attempt shall be made to disarm a fuze.

2-62. STOWAGE OF FUZES AND BOOSTERS.
Stowage procedures are as follows:

1. Fuzes and boosters, which are not permitted to be
stored assembled in bomb-type ammunition, shall be
stored in specially designated fuze magazines. Fuze
magazines shall not be located adjacent to magazines
containing bomb-type ammunition loaded with high ex-
plosives.

2. Boosters and adapter boosters may be stored with
the bomb ammunition to which they belong.

3. All boosters and detonating firing mechanisms
shall be stored in cool, dry locations on the weather
deck away from radio and electric leads, steam pipes,
fires, and other heat sources.
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4. Mechanical time fuzes and point-detonating
fuzes for interchangeable assembly must be stowed in
specially designed lockers.

5. Electrical proximity (VT) elements shall never be
stowed in the same compartment with, or within five
feet of, radio apparatus or antenna leads.

6. Except when required for ready service stowage
or when assembled in ready service ammunition, fuzes
and boosters shall be stowed in their individual con-
tainers (usually hermetically sealed cans) or in their
shipping containers.

7. Fuzes shall not be removed from their shipping
containers until required for assembly; they shall be in-
stalled promptly after they are removed from the con-
tainer.

2-63. HANDLING OF FUZES AND BOOSTERS.
Handling procedures are as follows:

2-64. General. Fuzes and boosters are high-explosive
ordnance and must be handled with great care. Person-
nel unfamiliar with a fuze must never handle it.

2-65. Tampering. Most Navy air-vane fuzes do not
contain unique environmental arming features and are
susceptible to tampering. Do not rotate the arming
vanes or tamper with the fuzes in any way because the
fuze may arm.

2.66. GENERAL SAFETY PRECAUTIONS FOR
BOMBS.

2-67. INTRODUCTION. The ratio of explosive filler
to total weight of a bomb may vary from as little as 10
percent to as much as 80 percent. Despite this large
variation, bomb-type ammunition is generally visualiz-
ed as being thin-walled. It is vulnerable to damage by
relatively slight contact with either sharp or blunt ob-
jects or hard surfaces. It requires much more careful
handling than, for instance, an armor piercing projec-
tile. This type of ammunition is regarded as one of the
most hazardous types because of its tendency to
detonate en masse if a fire occurs or if a heated frag-
ment is projected into the magazine in which it is stored.

2-68. AUTHORIZED STOWAGE. Bomb-type am-
munition shall be stored in magazines in which no other
ammunition is stored, or in specially designated tubes,
racks, tracks, or lockers specifically provided for the
purpose. As far as practicable, several magazines will be
provided for the storage of aircraft bombs and other
kinds of bomb-type ammunition. Refer to stowage
tables in OP 4/0P 5, Volume 2.
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2-69. When sufficient magazines are provided, and
when stowage arrangements and fittings permit, the
following considerations and stowage tables in OP
4/0P 5, Volume 2 shall govern stowage:

1. In ships where space and weight considerations
are critical, or where loadings authorized for special
missions exceed service allowances, bombs having dif-
ferent kinds of main high-explosive charges may be
stowed in the same magazine.

2. Different kinds of ammunition should be stored
separately; for example, warheads should be stored
separately from depth charges, bombs, etc.

3. Other conditions being equal, the amount
(weight) of high-explosive should be equally divided
among the available bomb-type ammunition magazines
to minimize the hazard.

4. Experience indicates that the quality of main
high-explosive charges currently used in bomb-type am-
munition is such that there is practically no exudate.
Therefore, stowage facilities that permit examination
and cleaning of individual units of bomb-type ammuni-
tions are not required, subject to the following provi-
sions:

a. Arrangements shall be such as to permit visual
inspection of bomb-type ammunition to the greatest ex-
tent practicable.

b. Installation of dunnage in aisles and
passageways in magazines for augmenting stowage of
bombs is permissible, provided adequate space is main-
tained for handling the bombs.

2-70. PROHIBITED STOWAGE. No detonator,
fuze, or firing mechanism shall be stored in or near (or
shall be taken into) a magazine containing bomb-type
ammunition.

2-71. No ammunition classed as pyrotechnic ammuni-
tion or as chemical ammunition shall be stored in
magazines containing bomb-type ammunition.

2-72. PROTECTION FROM DAMAGE. Onboard
ship the sensitivity of bomb-type ammunition requires
that such ammunition be secured within the magazines.
Bomb-type magazines are designed with fittings to pro-
perly secure all ammunition stowed within; also the
shipping crates are designed to provide adequate securi-
ty when stowed within the magazine.

<l



2-73. Bomb-type ammunition, therefore, shall be
stored or stacked and braced with the greatest of care to
preclude movement or damage to the containers and
their contents.

2-74. Bomb-type magazines shall be located behind ar-
mor plating or other suitable protection against high-
velocity fragments.

2-75. RENDER SAFE. Under no circumstances
should any person attempt to render safe live loaded
bombs and their components. If a bomb requires
disposal, contact EOD personnel and clear the area im-
mediately.

2-76. MODIFICATIONS. No bomb or components
shall be modified without specific authorization from
Naval Air Systems Command.

2-77. DISPOSAL. Disposal of bombs shaill be ac-
complished in accordance with current directives.

2-78. TAIL FIN ASSEMBLIES. Do not use a damag-
ed tail fin assembly with any bomb. If an assembly can-
not be properly secured to the bomb, do not use it.

2-79. ARMING WIRES. Arming wires shall not be
reused. Do not use an arming wire that is twisted, kink-
ed, or burred.

2-80. EXUDATE. Do not use any bombs or com-
ponents when exudate is visible. Notify EOD personnel
for disposition.

2-81, ADDITIONAL SAFETY PRECAUTIONS FOR
SPECIFIC TYPES OF BOMBS.

2-82. FIRE BOMBS. The following specific precau-
tions apply to fire bombs:

1. Fire bombs shall not be fuzed until loaded onto
the aircraft unless specifically authorized.

2. Filling areas for fire bombs are to be kept in
order at all times. Any spilled fire bomb mix must be
wiped off the deck immediately to eliminate fire
hazards.

3. Once a fire bomb is filled, it must be used or
destroyed.

4. All fire bombs must be expended or an attempt
made to jettison them before landing.
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5. Be certain that both the static-line grounding clip
or filling nozzle of the mixer and the mixer ground lines
are securely attached to grounding surfaces before fill-
ing fire bombs.

6. Thickener M2, while fairly inert in its normal
state, emits toxic vapors when heating or burning.
Rescue breathing apparatus must be worn when vapors
are present.

2-83. WHITE PHOSPHOROUS MUNITIONS.
White phosphorous (WP) munitions ignite spon-
taneously upon contact with air. The following specific
precautions apply to WP munitions.

1.  Always handle WP munitions with great care. If
a WP munition is damaged, it should be submerged in
water and disposed of immediately.

2. When fighting WP fires, always wear gloves, and
keep both gloves and shoes wet.

3. WP in contact with the skin will cause severe and
lingering burns. Places of contact should be washed im-
mediately and kept wet until the phosphorous has been
removed. Washing the affected area with a soda solu-
tion followed by a 1 percent cupric sulphate solution is
very effective. Greasy ointments should never be used
because they merely spread the contamination.

2-84. BOMBS LOADED WITH MINOL II. Some
bombs MK 82 are loaded with Minol II explosive filler.
Minol I filler is susceptible to moisture and generally
becomes hazardous when subjected to humidity and/or
high temperatures. Because of this, bombs loaded with
Minol II are restricted as follows:

1. Bombs loaded with Minol II are not to be loaded
aboard carriers. If Minol Il bombs are received, they
must be disposed of immediately in accordance with
current directives.

2. Bombs loaded with Minol 11 may be found at
land bases. These bombs may be used tactically;
however, they must be handled differently, as described
below:

a. They must not be stored with other munitions.

b. They must be protected from humid weather
and high temperatures.

¢. They must be inspected at least every 30 days
for exudate. If exudate is found, dispose of the bomb
immediately.
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d. Bombs loaded with Minol Il have a service life
of one year. They must be disposed of in accordance
with current directives if not used within that period.

e. No attempt shall be made to remove adapter-
boosters from Minol 1I-filled bombs. Minol Ii-filled
bombs requiring removal of the adapter-booster shall be
returned to the designated overhaul point.

2-85. PRACTICE BOMBS. Be extremely careful
when handling practice bombs loaded with signals. Jar-
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ring or dropping the bomb may detonate the signal. Do
not, under any circumstances, point either end of the
signal toward other persons. Loaders must not place
their bodies in line with the nose or tail end of the
bombs. All rust and corrosion must be removed from
signal cartridge chamber to allow the signal cartridge to
seat. Do not apply pressure to force the firing-pin
assembly or the signal cartridge into the bomb; the
signal may fire. Do not remove the safety pin and cotter
pin from the Lody of the firing device before the prac-
tice bomb is secured to the aircraft.
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SECTION 1l
GENERAL PURPOSE BOMBS WITH FIN
ASSEMBLIES
3-1. BOMBS MK 80 SERIES. 3-5. The high-explosive filler of the bomb (Minol 11,
Tritonal 80-20, or H-6) is identified by yellow stenciled
3-2. INTRODUCTION. Low drag general purpose nomenclature on the bomb body and yeliow band(s)

(LDGP) bombs (figure 3-1) are used in the majority of
bombing operations. Their cases are relatively light, and
approximately 45 percent of their complete weight is ex-
plosive. General purpose bombs may use both nose and
tail mechanical or electric fuzes, and use conical or
retarded fins.

3-3. SPECIFICATIONS AND DESCRIPTION. Spe-
cifications for the individual bombs LDGP MK 80 series
are listed in table 3-1. The bombs are described in the
following paragraphs.

3-4. The bomb body has a shipping plug in the nose
and tail fuze cavity and a shipping cap over the aft end.
Two suspension lugs are either installed in the bomb or
packaged in the fin crate for shipment. Some bombs
have a hoisting lug packaged in the tail fuze cavity.

CHARGING RECEPTACLE WELL PLUG SUSPENSION LUG

SUSPENSION LUG

BOMB BODY

NOSE FUZE (M904E4)

around the nose. The lot number is stenciled in white
ink on the forward end of the bomb. The color of the
bomb is olive drab. When Minol Il-loaded bombs MK
82 are found in the ordnance system, note restrictions in
section II.

3-6. Thermally protected bombs MK 80 series can be
identified by the words THERMALLY PROTECTED
in the identification legend, the bumpy exterior surface,
and two yellow bands around the nose. A groove may
have been cut into the exterior coating to allow assembly
of the fin MK 15 on the bomb MK 82 Mod 2.

3-7. GROUND SUPPORT EQUIPMENT (SPECIAL
TOOLS). No special ground support equipment or

CONICAL FIN

Y

SET SCREW

Figure 3-1. Typical Low Drag General Purpose Thermally Protected Bomb — Exploded View
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special tools are required. Refer to OP 2173/NAVAIR
19-100-1 for appropriate handling equipment.

3-8. CONFIGURATION. Bombs MK 80 series use
nose mechanical or proximity, or tail electric or
mechanical fuzing. A mechanical fuze requires installa-
tion of an adapter-booster to provide fuze seats of
smaller diameters. In electric fuzing, two charging tubes
for the electric fuze cable harness connect the nose and
tail fuze cavities with the charging receptacle between
the lugs on the outer surface of the bomb body (figure
3-2). When electric fuzes are used, remove plug from
charging receptacle well (figure 3-1).

" 3-9. When a nose fuze is to be installed, the setscrew

holding the nose plug must be loosened, enabling the
nose plug to be removed and an adapter-booster and
fuze inserted. If only the tail fuze is used, a support cup
must be inserted in the nose fuze cavity and a steel nose
plug used to prevent collapse of the fuze cavity on heavy
impact. An inert nose fuze and inert adapter-booster
may be substituted if the steel nose plug and support cup
are not available. Steel nose plugs and support cups are
available through normal supply channels. If a tail fuze
is not used, the base fuze cavity remains plugged.

3-10. SAFETY. Refer to section II for general safety
precautions for all bombs MK 80 series. The following
paragraphs list specific information for the thermally
protected bombs MK 80 series, which are intended
primarily for carrier use.

3-11. The thermally protected bomb Mk 82 Mod 1
reduces the hazards of a flight deck fire by an improved
interior coating. The cook-off characteristics of this
bomb are contained in appendix B.

3-12. The thermally protected bomb MK 80 series has
been developed to increase the cook-off time and
decrease the reaction of bombs MK 80 series when
engulfed in a fuel fire. The cook-off characteristics are
contained in appendix B. To attain the listed cook-off
times, the bomb must be fuzed only with tail fuzes MK
344 or MK 376 or nose fuze M904E4 with thermally pro-
tected adapter booster M148E1 and mechanical tail fuze
MK 346.

3-13. Fuzing to be used with the bombs MK 80 series
to obtain cook-off protection is limited to fuze M904E4
with thermally protected adapter-booster M148E, elec-
tric fuzes MK 344 and MK 376, and mechanical tail fuze
MK 346.
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3-14. PREPARATION FOR USE. LDGP bomb
preparation for use is described in the following
paragraphs.

3-15. Unpacking. Depalletize bomb body and place it
on appropriate bomb skid or assembly stand. (See
figure 3-3 for exploded view of bomb MK 80 series ship-
ping configuration.)

1. Remove banding straps and top section of metal
pallet.

2. Remove shipping cap on rear of bomb body.

3. Remove plastic shipping plugs from nose well
and tail fuze cavity.

CAUTION

Use of unauthorized handling equipment
can result in damage to the electrical cable
connectors in the nose and tail wells of the
bombs.

4. Install hoisting bars as necessary for manual
handling of bombs.

5. Place bomb on appropriate bomb skid or
assembly stand.

3-16. Inspection. Inspect bomb for damage, stripped
threads, cracks, or broken welds. Check that the bot-
toms of the suspension lug eyes are flush with the
weapon surface (figure 3-4). Make sure bomb V-groove
is clean and undamaged. Check that fuze wells are clean
and dry. If VT nose elements and/or electric tail fuzes
are to be used, check that electrical connectors are not
corroded. Press gently on the connectors to ensure that
they are firmly seated. Inspect thermally protected
bombs for loose or chipped coating. Bombs with more
than seven square inches of thermal coating missing are
not considered thermally protected and will be restricted
from issue to aircraft carriers. Damaged or otherwise
unserviceable bombs shall be disposed of in accordance
with current directives.

3-17. EMERGENCY PROCEDURES. Dispose of
damaged or otherwise defective or unserviceable bombs
in accordance with current directives.

3-3
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CHARGING RECEPTACLE
PLASTIC SHIPPING PLUGS WELL PLUG

LUG CAP PLASTIC SHIPPING
LUG CAP PLUG
SCREWS (4)
END DISC

V-GR?OVE WASHERS\
=1 . 2
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SUPPORT CUP / SPACER
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NOSE PLUG CHARGING RECEPTACLE

Figure 3-3. LDGP Bomb MK 80 Series — Exploded View (Shipping Configuration)

BACK EACH LUG OUT UNTIL
BOTTOM OF LUG EYE IS LEVEL WEAPON LUG
WITH WEAPON SURFACE.

LUG WELL

Figure 3-4. Suspension Lug Installation






LOCATOR PIN

ORIGINAL
HOLE

DRILLED OR
PUNCHED HOLE

,\ MK 3 ARMING

WIRE
POP-OUT PIN

Figure 3-5. Conical Fin Arming Wire Holes

3. Install electric tail fuze in accordance with section
VIIL.

4. Perform electric fuze circuit continuity test in ac-
cordance with section 1V,

NOTE

The preferred method requires that the
swivel loop be removed from the arming
wire. The wire is passed through the lug,
back through the small loop, and drawn
taut. The loop must be positioned on the
outside of the lug. (This is necessary to pre-
vent interference with movement of the
bomb rack hooks or damage to the loop dur-
ing loading.)

5. Attach arming wire MK 3 to aft suspension using
either attachment shown in figure 3-6.

6. Turn the pop-out pin to align the arming wire
holes in the pin with the arming wire holes in the fin.

7. Check setscrews in fin and back off any screws
that will prevent mating of bomb and fin.

8. Position fin close enough to bomb body to pro-
vide working room for installing arming wire in tail
fuze.

9. Insert free end of arming wire through upper
arming wire hole in fin. Thread arming wire through
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CUT HERE TO REMOVE
SWIVEL LOOP.

PREFERRED ATTACHMENT ALTERNATE ATTACHMENT

PRIOR TO ATTACHING
ARMING WIRE, REMOVE
SWIVEL LOOP AS
SHOWN IN INSET.

IF SWIVEL LOOP IS NOT
REMOVED, ENSURE THAT
ARMING WIRE IS INSTALLED
SO THAT SWIVEL LOOP IS
POSITIONED OUTSIDE OF
BOMB LUG.

Figure 3-6. Attachment of Arming Wire MK 3 to
Aft Lug

pop-out pin in fuze and out through arming wire hole at

bottom of pin.

® The safety pin must not be removed from the
pop-out pin before the arming wire has been
installed. If the pop-out pin is accidentally
allowed to pop out, push the pin all the way
back in so that both holes align; then
reinstall the safety pin. The buzz you hear
when you reset the pop-out pin on fuzes MK
344 and MK 376 is normal. If the pin binds
or will not reset, the fuze may be armed.
Notify EOD for disposition.

® Failure to align both sets of holes when in-
stalling the pin or arming wire will
dangerously reduce arming time.

10. Remove safety pin from pop-out pin.
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11. Align fin for rack compatibility.

12. Butt fin against aft end of bomb body and secure
with setscrews.

13. Look through access cover to ensure that there
are no kinks in arming wire or that wire is not looped
around pop-out pin. Alternately, pull on top and bot-
tom portions of arming wire to ensure that wire is not
jammed or does not move too freely.

14. If arming wire is kinked, reinstall safety pin.
Remove damaged arming wire, discard it, and repeat
steps 1 through 7.

15. If wire is not threaded through pop-out pin,
remove fin and repeat steps 1 through 7.

16. Secure access cover of conical fin. Leave entire
wire uncut and wrap it around fin, putting excess wire in
hole at top of fin. Do not install any Fahnestock clips as
pop-out pin holds arming wire securely in place.

3-21. Arming Safety Switch MK 122, Refer to section
VIII for safety switch installation procedures.

3-22. Post Assembly Inspection. The following items
should be checked:

1. All setscrews that lock fin to bomb must be in
solidly.

2. Ensure that fin is in the X configuration.

3. If a nose fuze is not to be installed, verify that a
steel nose plug and a support cup are installed in the
nose well. Ensure setscrew is tight.

4. If an electric tail fuze is installed, verify that the
arming wire MK 3 passes through the pop-out pin and
extends out of the bottom of the fin. Verify that the fuze
safety pin is removed. If a fuze MK 344 or MK 376 is
used, ensure that the fuze restraining clip is fastened to
the fuze flange as shown in figure 7-15.

NOTE

Failure to install the fuze retaining clip on
fuzes MK 344 and MK 376 can result in an
excessive dud rate. The clip ensures that the
fuze remains seated in the fuze well during
high-speed carriage.
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5. Verify that the fin access cover is installed and the
fasteners are locked.

3-23. DISASSEMBLY OF CONICAL FIN FROM
BOMB BODY WITH MECHANICAL TAIL FUZE.

I. When weapon is returned, verify that arming
vane has been removed and that vane plate and vane
strap are secured together. If vane plate and vane strap
are not secured, notify EOD personnel immediately.

M o e e o g

CAUTION

Removal of the fin will disengage the drive
shaft of the arming assembly from either the
input shaft of the fuze or from the output
spindle of the fuze drive. Support the
driveshaft as soon as clearance between the
fin and bomb body permit.

2. Loosen setscrews that secure fin to bomb body
and completely disengage fin from bomb body.

3. Check that safe/arm window of MK 346 fuze
shows completely green (refer to section VII). If red and
black striped band shows in safe/arm window, notify
EOD immediately.

4. Withdraw drive shaft from fuze drive or input
shaft of fuze, whichever is still engaged, and remove
plastic funnel guide from outer end of fuze.

5. Loosen three 1/4-inch setscrews around adapter
collar and withdraw adapter and fuze drive from fin.

6. Refer to section VII for fuze removal procedures.

7. Remove locking pin from adapter-booster
threads and remove adapter-booster from nose and/or
tail well (refer to section VIII).

NOTE

Arming assemblies Mods 1 and 2 are shipped
with the arming vane and fuze drive barrel as
separate items. Therefore, in order to store
them in their original packages, the arming
vane and fuze drive barrel must be
disassembled.

8. Return all serviceable components to storage.
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Figure 3-7. Fin MK 14 with Bomb Body MK 81
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Figure 3-12. Arming Wire Installation

LUG
INSERT INDEX PIN HERE

REAR VIEW

Figure 3-13. 12 O'Clock Position Index Hole in
Bomb Body
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3. Check that safe/arm window shows completely
green (refer to section VII). If red and black striped
band shows in safe/arm window, notify EOD im-
mediately.

4. Withdraw drive shaft from fuze drive or input
shaft of fuze, whichever is still engaged.

5. Loosen three 1/4-inch setscrews around adapter
collar and withdraw adapter and fuze drive from fin.

6. Refer to section VII for fuze removal procedures.

7. Remove locking pin from adapter-booster
threads and remove adapter-booster from tail well (refer
to section VIII).

NOTE

Arming assemblies Mods 1 and 2 are shipped
with the arming vane and fuze drive barrel as
separate items. Therefore, in order to store
them in their original packages, the arming
vane and fuze drive barrel must be
disassembled.

8. Return all serviceable components to storage.

3-48. EMERGENCY PROCEDURES. Damaged or
otherwise defective or unserviceable bombs and com-
ponents shall be disposed of in accordance with current
directives.

3-49. FIN MK 15 MODS.

3-50. INTRODUCTION. The bomb fin assembly Mk
15 Mods is a retarding fin for 500-pound- LDGP bomb
MK 82 Mods. The fin provides aircraft with the
capability of delivering the bomb at high speed and low
altitude without the normally associated danger from
ricocheting bombs or fragments.

3-51. SPECIFICATIONS AND DESCRIPTION.
Specifications for the fin Mk 15 Mods are shown in
table 3-3. The fin is described in the following
paragraphs.

3-52. Fin assembly Mk 15 Mods presents a low drag
configuration for the bomb when in the unretarded
position and a high-drag configuration when in the
retarded position (figure 3-18).
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Table 3-3. Specifications for Fin MK 15 Mods

Mod1l Mod2 Mod3 Mod4

Drawing List. .. 1569459 2603317 2605093 2880011

Diameter,

Closed (in.).. 15 15 15 15
Length (in.).... 31 3112 31 3114
Weight (1b.).... 60 60 60 60

3-53. When delivered retarded, the release band
disengages when the fin release wire is withdrawn and
fin opening is initiated by the spring load under each
fin. The airstream drives the fin open at a high rate of
speed. The opening shock is absorbed by the action of
the shock absorber.

3-54. CONFIGURATION. The fin support tube is the
main structure of the fin. On the Mods 1 and 2 fins, the
fin support tube attaches to the bomb by means of a re-
taining ring in the V-groove of the bomb. The retaining
ring expands in a semi-circular groove in the flange of
the fin support tube. On the Mod 3 and Mod 4 fins, at-
tachment is by means of eight setscrews, On the Mods 1
and 2 fins, the shock of fin opening is absorbed by a
plunger that expands a sleeve. On the Mod 3 and Mod 4
fins, the shock is absorbed by the crushing of a con-
voluted steel tube. The fin support tube has a fuze
mounting ring for attaching the tail drive of a
mechanical tail fuze. A guide tube that reduces fin
release wire breakage is supplied with each Mod 1 fin
and must be installed externally. On the Mods 2, 3, and
4 fins, this tube is an integral part of the fin. Mods 2, 3,
and 4 fins have a release band clamp that retains the
band after fin opening to prevent possible aircraft
damage. Table 3-4 and figures 3-19, 3-20, and 3-21
describe and illustrate differences in MK 15 fin con-
figurations.

3-55. SAFETY. Refer to section II for general safety
precautions.

3-56. PREPARATION FOR USE. Two types of ship-
ping crates are used to ship the fins MK 15: crate MK 26
Mod 0 and crate MK 28 Mod 0 (figures 3-22 and 3-23).
Two suspension lugs and a fin release wire guide tube
are contained in the shipping crates.
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Table 3-4. Comparison of Retarding Bomb Fin MK 15 Mods Configurations

Configuration Characteristics Mod
1 2 3 4
Plunger/sleeve type shock absorber (fig. 3-19 View A) Yes Yes No No
Convoluted steel shock absorber (fig. 3-19 View B) No No Yes Yes

Retaining ring garter spring attachment to bomb

(fig. 3-20 View A) Yes Yes No No
Setscrew attachment to bomb (fig. 3-20 View B) No No Yes Yes
Small cross-section links (fig. 3-21 View A) Yes Yes Yes No
Large cross-section links (fig. 3-21 View B) No No No Yes

(all blades)

Fins identified by stenciled nomenclature on blades Yes Yes Yes Yes

A  PLUNGER/SLEEVE B CONVOLUTED STEEL

MODS 1 AND 2 MODS 3 AND 4

Figure 3-19. Shock Absorber Types Used on Retarding Bomb Fins MK 15

RETAINING RING/GARTER
SPRING METHOD SETSCREW METHOD
MODS 1 AND 2 MODS 3 AND 4

Figure 3-20. Methods Used to Attach Retarding Bomb Fins MK 15 to Bombs
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Figure 3-26. Removal of Retaining Ring by
Squeezing Ears of Ring

3. Perform electric fuze circuit continuity test in ac-
cordance with section IV.

Fins MK 15 Mods 1 and 2 have flight and
delivery restrictions in the retarded mode.
Ensure flight crews are fully informed of the
exact bomb/fin configurations being provid-
ed for loading.

3-62. Installation of Fin Assembly. Assemble fin to
bomb body as follows:

1. Verify that safety pin is installed in pop-out pin.

2. Remove gold colored retaining ring (ink stamped
10001-1555525) from fin by squeezing two projecting
ears of ring together (figure 3-26). Take care that garter
spring does not unseat.
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EARS OF RETAINING FWD |l
RING MUST POINT
FORWARD

I N=

BOMB BODY

J\g

Position Hole

CAUTION

When installing retaining rings, be sure that
ears of retaining ring point forward.

Figure 3-27. Ears Pointing Forward at 12 O'Clock

Place silver colored retaining ring (ink stamped

NOTE

If new retaining ring ink-stamped
30003-2602857 is not available, the old ring
P/N 1555525 may be used if: (1) ring seats
fully in the groove and ears are at least 1-3/4
inches apart, and (2) all postassembly check
points are verified.

30003-2602857) in aft V-groove of bomb body with ears
pointing forward (figure 3-27).

4. Squeeze ears together and lock them in place by
means of small keeper on ring (figure 3-28).

Place ears so they straddle the 12 o’clock position

hole on bomb (figures 3-27 and 3-28).
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')

Figure 3-38. Installing Fin Release Wire in Guide
Tube

3-63. Postassembly Checks. Following is a list of items
that should be checked after assembly of the fin to the
bomb body.

‘CAUTION |

Failure to install the fuze restraining clip on
fuzes MK 344 and MK 376 can result in an
excessive dud rate. The clip ensures that the
fuze remains seated in the fuze well during
high-speed carriage.

1. Arming wire MK 3 must pass through pop-out
pin and safety pin must be removed. Ensure that the
fuze restraining clip is fastened to the fuze flange as
shown in figure 7-15.

2. Fin release wire guide tube must be firmly install-
ed.

3. Arming wires must not be kinked.

4. Ears of silver colored retaining ring must be 1-1/2
to 1-3/4 inches apart. The ears of the gold colored ring
must be at least 1-3/4 inches apart. Ears must point for-

ward.

5. Spring must seat firmly all around.

3-28

FIN RELEASE WIRE

FIN RELEASE WIRE
GUIDE TUBE

Figure 3-39. Fin Release Wire Guide Tube Inside
Fin MK 15 Mod 2

3-64. ASSEMBLY OF FIN MK 15 MODS 1 AND 2
TO BOMB BODY WITH MECHANICAL TAIL
FUZE. The following procedures apply to mechanical
long delay tail fuze MK 346 Mod 0, adapter-booster
M150/T46, and arming assembly MK 5 Mods 1 and 2.

Fuzing to be used with the thermally pro-
tected bomb MK 82 Mod 2 to obtain cook-
off protection is limited to fuze M904E4
with thermally protected adapter-booster
MI148E1, electric fuzes MK 344 and MK 376,
and mechanical tail fuze MK 346. Any other
fuzing will greatly increase the probability of
early detonation of a bomb engulfed in a
fuel fire and may increase the severity of the
explosion when detonation occurs.

3-65. Installation of Fuze.

NOTE

If mechanical tail fuzing is to be used, the
fuze must be installed before attaching the
fin. Refer to section VII for fuze installation
instructions.

1. Install adapter-booster for mechanical nose
and/or tail fuze, if required, in accordance with section
VIII.



2. Install mechanical tail fuze, if applicable, in ac-
cordance with section VII.

3-66. Installation of Fin Assembly. Assemble fin to
bomb body as follows:

1. Check relationship cutout in fin support release
band lever. Relationship must be as shown in figure
3-31.

2. Verify that plastic funnel guide and, if ap-
plicable, thermal shield are in place on outer end of
fuze.

3. Remove gold colored retaining ring (ink stamped
10001-1555525) from fin by squeezing two projecting
ears of ring together (figure 3-26). Take care that garter
spring does not unseat.

| CAUTION

When installing retaining ring, ensure that
ears of retaining ring point forward.

4. Place silver colored retaining ring (ink stamped
30003-2602857) in aft V-groove of bomb body with ears
pointing forward (figure 3-27).

NOTE

If new retaining ring ink-stamped P/N
30003-2602857 is not available, the old ring,
P/N 10001-1555525, may be used if: (1) the
ring seats fully in the groove, (2) the ears are
at least 1-3/4 inches apart, and (3) all
postassembly check points are verified.

S. Squeeze ears together and lock them in place by
means of small keeper on ring (figure 3-28).

6. Place ears so they straddle the 12 o’clock position
hole on bomb (figure 3-28).

7. With ears of retaining ring in proper position,
orient fin to bomb body. Cutout in fin support must
align with ears of retaining ring (figure 3-30). (See also
figure 3-31.) Press fin against bomb body. Ensure that
index pin engages index hole in bomb body.
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NOTE

If interference exists between fin blades and
thermal protective coating on bomb body,
refer to paragraph 3-57.

8. With screwdriver, rotate keeper on retaining ring
to free ears of ring (figure 3-35).

9. Allow retaining ring to snap into semicircular
groove in fin support (figure 3-36). This locks fin to

bomb body.

Ensure that the retaining ring seats. When
properly seated, the ears must point forward
and must be 1-1/2 to 1-3/4 inches apart. (At
least 1-3/4 inches apart for old ring.) When
any doubt exists about proper seating,
spread the ears by holding one ear and tap-
ping the other with a suitable tool.

10.  Check to make sure ears are 1-1/2 to 1-3/4 inches
apart (at least 1-3/4 inches apart for old ring).

11.  Keeping fin pressed against aft end of bomb and
working through four access holes in fins, peel garter
spring out of its groove and screwdriver or fingers
(figure 3-35).

12. Feed spring into space between bomb and fin.
After this is done, pull fin back, allowing garter spring
to contract and seat in gap between bomb and fin sup-
port (figure 3-36). A few shakes of fin will aid seating
spring.

Ensure that garter spring seats in gap be-
tween bomb and fin support. An improperly
installed spring can result in loss of the fin.

13.  Check seating of garter spring through four ac-
cess holes in fins. Spring must seat firmly, but not
necessarily equally all around. (Index pin will cause a
slight hump, which is normal.)

14. On the fin MK 15 Mod 1, verify that tube is

secured to fin with clamp (figure 3-37). Making sure
that tube aligns with fin release wire holes in release

3-29
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band lever, insert fin release wire (0.064 inch diameter)
through guide tube as shown in figure 3-38. Disregard
all WARNING decals on fin concerning Fahnestock
clips. If fin release wire guide tube is not available, use
aluminum tubing of 1/4-inch outside diameter and
0.035 to 0.049 wall thickness. Cut to length of 27-1/8 +
1/16 inches.

15. On the fin MK 15 Mod 2, install fin release wire
(0.064 inch diameter) through release band and into slot
in top fin blade (figure 3-39). Feed wire into fin blade
until it emerges from aft end of fin. Disregard all
WARNING decals on fin concerning Fahnestock clips.

3-67. Installation of Arming Assembly. Refer to sec-
tion VIII for arming assembly installation procedures.

3-68. Installation of Arming Wire. When weapon is to
be preloaded on accessory suspension equipment
(MER), install the arming wire as follows:

1. Route arming wire through rear lug, arming vane
strap and plate holes.

2. Install two Fahnestock clips. Do not cut wire.

3. Ensure that the safety pin is installed with the
split end pointing aft.

3-69. Postassembly Checks. Following is a list of items
that should be checked after assembly of the fin to the
bomb body:

1. Fin release wire guide tube must be firmly install-
ed.

2. Fin release wire must not be kinked.

3. Ears of silver colored retaining ring must be 1-1/2
to 1-3/4 inches apart. Ears of gold colored ring must be
at least 1-3/4 inches apart. Ears must point forward.

4. Spring must seat firmly all around.

5. Verify that plastic funnel guide and, if ap-
plicable, thermal shield are in place on outer edge of
fuze.

3-70. ASSEMBLY OF FIN MK 15 MOD 3 AND
MOD 4 TO BOMB BODY WITH ELECTRIC TAIL
FUZE. Assembly of fin MK 15 Mods 3 and 4 to the
bomb body is described in the following paragraphs.

3-30

Fuzing to be used with the thermally pro-
tected bomb MK 82 Mod 2 to obtain cook-
off protection "is limited to fuze M904E4
with thermally protected adapter-booster
M148E1; electric fuzes MK 344 and MK 376;
and mechanical tail fuze MK 346. Any other
fuzing will greatly increase the probability of
early detonation of a bomb engulfed in a
fuel fire and may increase the severity of the
explosion when detonation occurs.

NOTE

When weapon is to be preloaded on ac-
cessory suspension equipment, either the SE
M20/M20A1 or the TDD MK 43, if re-
quired, should be installed during weapon
assembly,

3-71. Installation of Fuze.

NOTE

If electric tail fuzing is to be used, the fuze
must be installed before attaching the fin.
Refer to section VII for fuze installation in-
structions.

1. Install adapter booster for mechanical nose fuze,
if required, in accordance with section VIII.

2. Install electric tail fuze in accordance with section
VII.

3. Perform electric fuze circuit continuity test in ac-
cordance with section IV.

3-72. Installation of Fin Assembly. Assemble fin to
bomb body as follows:

1. Verify that release band lever is aligned with
guide tube-slot as shown in figure 3-40.

2. Verify that setscrews do not protrude beyond in-
side surface fo fin support.

3. Attach an arming wire MK 3 to aft lug of bomb
in accordance with figure 3-29.
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b. Relatch release band and insert cotter pin.

¢. Remove vise-grip pliers.

NOTE

Mods 1 and 2 arming assemblies are shipped
with the arming vane and fuze drive barrel as
separate items. Therefore, to store them in
their original packages, the arming vane and
fuze drive barrel must be disassembled.

12. Return all serviceable components to storage.

3-82. DISASSEMBLY OF FINS MK 15 MOD 3 AND
MOD 4 FROM BOMB BODY WITH ELECTRIC
TAIL FUZE. Remove fin as follows:

If the arming wire of an electric tail fuze has
been withdrawn from the fuze, the fuze
could be armed. Do no attempt to remove
the fuze from the tail well of the weapon, but
notify EOD personnel immediately.

1. Verify presence of arming wire through pop-out
pin.

2. Verify that fin release band is secured. Reinstall
red warning tag and cotter key before removing arming

wire.

3. Cut arming wire MK 3 at aft lug so that wire will
not withdraw from fuze as fin is backed off.

4. [If installed, remove arming safety switch MK 122
in accordance with section VIII.

5. Loosen setscrews in fin support and back off fin
until pop-out pin is accessible. Do not allow MK 3 arm-

ing wire to withdraw from pop-out pin.

6. Insert safety pin in pop-out pin.

@ The arming wire must not be removed from
the pop-out pin before the safety pin has
been installed. If the pop-out pin is acciden-

3-36

tally allowed to pop out, push the pin all the
way back in so that both holes align; then in-
stall the safety pin. The buzz you hear when
you reset the pop-out pin on fuzes MK 344
and MK 376 is normal. If the pin binds or
will not reset, the fuze may be armed.

@ Failure to align both sets of holes when in-
stalling the pin can dangerously reduce arm-
ing time.

7. Withdraw arming wire MK 3 from pop-out pin
and from fin and discard wire.

8. Set fin aside.
9. Remove fuze in accordance with section VII.
10. Return all serviceable components to storage.

3-83. DISASSEMBLY OF FINS MK 15 MOD 3 AND
MOD 4 FROM BOMB BODY WITH MECHANICAL
TAIL FUZE. The following procedures apply to
mechanical long delay tail fuze MK 346 Mod 0, adapter
booster M150/T46 series, and arming assembly MK 5
Mods 1 and 2. Proceed as follows:

CAUTION

Removal of the fin will disengage the drive
shaft of the arming assembly from either the
input shaft of the fuze or from the output
spindle of the fuze drive. Support the drive
shaft as soon as clearance between the fin
and bomb body permits.

1. When the weapon is returned, verify that arming
vane has been removed and that vane plate and vane
strap are secured together. If vane plate and vane strap
are not secured together, notify EOD personnel im-
mediately.

2. With 1/4-inch allen wrench, loosen eight
setscrews in fin support and disengage fin from bomb.

3. Check that safe/arm window shows completely
green (refer to section VII). If a red and black striped
band shows in safe/arm window, notify EOD personnel
immediately.

4. Withdraw drive shaft from fuze drive or input
shaft of fuze, whichever is still engaged. Remove plastic
funnel guide from outer end of fuze.
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5-11. SAFETY. Refer to section II for general safety
precautions.
5-12. PREPARATION FOR USE. MK 77 Mod 2

preparation for use is described in the following

paragraphs.

Fire bombs are thin-skinned and must be
handled with care to avoid puncture.

5-13. Unpacking. Remove bomb body from shipping
crate.
5-14. Inspection. Check bomb and suspension lugs for

damage, broken weldments, or cracks that might
weaken suspension or cause leaks in the casing. Dispose
of all unserviceable bombs and components in accor-
dance with current directives.

1. Verify presence of filler caps.

2. Check filling hole sealing gaskets. Gaskets must
be in place and sealing surfaces must be free of foreign
matter, dents, and nicks.

3. Remove igniter adapter from nose and tail igniter
wells and discard. (Not provided in later production
bombs.)

5-15. FILLING. Refer to NAVAIR 19-1-112 for gel
mixing and additional bomb filling procedures.

® When filled, a bomb must be used or dispos-
ed of. Tanks shall not be emptied and then
returned to storage because of residual ex-
plosive vapors. A minimum air space of 3
percent of the capacity of the bomb is re-
quired to prevent rupture due to expansion.

® Empty bombs shall NOT be loaded on the
aircraft and then filled with the fire bomb
mix. A partially filled bomb is hazardous to
both the aircraft and pilot.

5-16. Fill bombs through one or both filling holes to
within 1-1/2 inches of bottom of filling hole, leaving a

5-2

minimum air space of 3 percent of the capacity of the
bomb. Both filler caps should be removed even if the
bomb is filled through one hole. Secure caps after fillng.

5-17. INSTALLATION OF FUZES AND IG-
NITERS. Refer to section VII for detailed fuze infor-
mation and to section VIII for igniter installation pro-
cedures.

5-18. DISASSEMBLY. Disassembly is not authoriz-
ed.
5-19. EMERGENCY PROCEDURES. Filled bombs

and components that are damaged or otherwise unser-
viceable shall be disposed of in accordance with current
directives.

5-20. FIRE BOMB MK 77 MOD 4.

5-21. INTRODUCTION. The 500-pound fire bomb
MK 77 Mod 4 (figure 5-2) is a non-stabilized, 71-gallon
capacity bomb similar to the MK 77 Mod 2. The Mod 4
differs from the Mod 2 in that the igniter adapters have
been removed, and the filler holes have been moved
from their position in line with the suspension lugs and
placed 31 degrees down the side of the bomb. These
filler holes provide the primary fuzing configuration.
The bomb also has provisions for installing igniters in
both ends.

5-22. SPECIFICATION AND DESCRIPTIONS.
Specifications for the bomb MK 77 Mod 4 are listed in
table 5-2, and the bomb is described in the following
paragraphs.

Table 5-2. Specifications for Fire Bomb MK 77 Mod 4

Length of Assembled Bomb (in.)................ 81.2
Body Diameter (in.).......................... 18.60
Filler Capacity (gal.)......... ... .. ... ........ 71.0
Weight of Empty Bomb (Ib.). ... .....ooooo. .. 48.00
Weight of Filler (Ib.). .......... ... .. .. ..... 426.0
Weight of Assembled Bomb(lb.)............... 520.0
Drawing ......... ... ... i 2603656
5-23. Two filler holes are located 31 degrees down the

side of the bomb. Each filler hole has a cap with an
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RETAINER RING

FILLER CAP

Figure 5-2. 500-Pound Fire Bomb MK 77 Mod 4 — Exploded View

O-ring and a threaded retainer ring for securing the
filler cap in place.

5-24. The color of the bomb is the natural aluminum
color of the body. Identifying nomenclature is stenciled
on the bomb body.

5-25. GROUND SUPPORT EQUIPMENT
(SPECIAL TOOLS). No special ground support equip-
ment or special tools required. Refer to OP
2173/NAVAIR 19-100-1 handling equipment informa-
tion.

5.26. CONFIGURATION. The MK 77 Mod 4 permits
the use of the igniter MK 273 Mod 0 with the fuze M918
or the initiator MK 13 (igniter MK 273 Mod 1 with the
fuze MK 343) as the primary fuzing system. The Mod 4
has provisions in the nose and tail for an alternate fuz-
ing system using the fuze AN-M173A1 and igniter AN-
M23A1.

5-.27. SAFETY. Refer to section II for general safety
precautions pertaining to fire bombs.

5-28. PREPARATION FOR USE. MK 77 Mod 4
preparation for use is described in the following

paragraphs.
WARNING

Fire bombs are thin-skinned and must be
handled with care to avoid puncture,.

5-29. Unpacking. Remove bomb body from shipping
crate.
5-30. Inmspection. Check bomb and suspension lugs for

damage, broken weldments, or cracks that might
weaken suspension or cause leaks in the casing. Dispose
of unserviceable bombs and components in accordance
with current directives.

1. Verify presence of filler cap and retainer rings.

2. Check filler caps for presence of sealing gasket.

§-3



NAVAIR 11-5A-17

5-31. FILLING. Refer to NAVAIR 19-1-112 for gel
mixing and additional bomb filling procedures.

® When filled, a bomb must be used or dispos-
ed of. Tanks shall not be emptied and then
returned to storage because of residual ex-
plosive vapors. A minimum air space of 3
percent of the capacity of the bomb is re-
quired to prevent rupture due to expansion.

e Empty bombs shall NOT be loaded on the
aircraft and then filled with fire bomb mix.
A partially filled bomb is hazardous to both
the aircraft and pilot.

1. Fill bombs through one or both filling holes to

within 1-1/2 inches of bottom of filling hole, leaving a
minimum air space of 3 percent of the capacity of the

5-4

bomb, with filler holes at 12 o’clock position. Both filler
caps should be removed, even if bomb is filled through
one hole.

2. If using igniter MK 273 Mod 0 or initiator MK
13, install them in filling holes and, using a spanner
wrench, secure them into place with the retainer rings.

3. [If using igniter M23A1, install filler caps and, us-
ing a spanner wrench, secure with the retainer rings.

5-32. INSTALLATION OF FUZES AND IG-
NITERS. Refer to section VII for details concerning
fuze. Refer to section VIII for details concerning the ig-
niter.

5-33. DISASSEMBLY. Disassembly is not authoriz-
ed.

5-34. EMERGENCY PROCEDURES. Filled, damag-
ed, or otherwise unserviceable bombs and components
shall be disposed of in accordance with current direc-
tives.
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NOTE: MOD 1 HAS WELDED LUGS

SUSPENSION HOISTING

COTTER PIN

SIGNAL X €
n 5:

FIRING-PIN

ASSEMBLY

FILLERQAE

FILL

806%5

SHER

SCREW

Figure 6-2. Typical Wet Sand-Filled Bomb MK 86, MK 87, or MK 88 — Exploded View

2. Fill bomb with sand and saturate sand with water
to obtain maximum weight (table 6-2). For freezing con-
ditions, add antifreeze.

iy iy iy iy

} CAUTION

Check to make sure that lockwashers are in
place under heads of screws on MK 86 and
MK 87 with side filler holes.

® Be extremely careful when handling practice
bombs loaded with signals. Jarring or drop-
ping the bomb may detonate the signal. Do
not, under any circumstances, point either
end of the bomb toward other personnel.
Loaders must not place their bodies in line
with the e or tail ends of the bombs.

® ﬂi t be unpacked in advance of

rgquircyents. If unpacked and not used,

etysn to storage.

to place under their own weight. Do not app-

3. Replace filler cap. Make sure that gaskgOVFlring-pin assembly and signal must slide in-

gasket seat are free of loose grains of sand,
4. Apply sealing compound around % pre-
vent leaks.

6-30. INSTALLATION OF SIGNAL.

® Signals must not be swollen or deformed in
any manner. The primer must be flush with
or slightly below the base of the cartridge.
Signal cartridges that are deformed in any
way shall not be used. Attempting to install a
deformed signal may cause detonation.

6-4

ly pressure to force the signal of firing-pin
assembly into the bomb because the
assembly may deform and fire the signal.

1. With firing-pin assembly removed from bomb,
insert signal and slide gently into place. DO NOT force.

2. Carefully insert firing-pin assembly with firing-
pin end toward signal.

3. Rotate firing-pin assembly so that two notches in
lip of forward cup line up with cotter pin holes in nose
of bomb. Do not apply pressure to firing pin during this
operation.



bomb body,
bly. Spread
ipgplace.

4. Insert cotter pin through pin holes
passing through notches in firing-pj 3
ends of cotter pin just enoug

6-31. DISASSEMBL To ¢ the signal and fir-
ing pin, carry ut eir assembly in reverse
order and refto onents to their original con-
dmon

GENCY PROCEDURES. Damaged or

rxse unserviceable bombs and components shall be
dlsposed of in accordance with current directives.

6-33. PRACTICE BOMB MK 106 MODS.

6-34. INTRODUCTION. Pratice bomb 5-pound MK
106 Mods (figure 6-3) is a thin-cased, cylindrical bomb.
It is comprised of a bomb body assembly, a practice
bomb signal, and a firing device. The MK 106 Mods are
designed for retarded laydown delivery.

6-35. SPECIFICATIONS AND DESCRIPTION.
Specifications for the bomb MK 106 Mods are listed in
table 6-3. A description of the bomb is contained in
following paragraphs.

Table 6-3. Specifications for Practice
Bomb MK 106 Mods

Assembly Drawings. ......... I 2518432
List of Drawings. ............ ... ... ..... 2518432
Length of Assembled Bomb (in.)............... 18.50
Diameter (in.). .. ...t 3.875
Fin Span (in.). ....... ... ... . i ... 3.875
Weight of Assembled Bomb (Ib)................ 5.00
Signal......... ... ... ol MK 4 Mods
Firing Device........................... LD 534530

Dwg 2176117
Lug ... Retractable

6-36. The practice bomb signal is seated in the inner
cylinder of the bomb body. The bomb is coated exter-
nally with blue enamel. Identifying nomenclature is
labeled in white on the side of the body. One-fourth-
inch wide white stripes encircle the body and, on some
bombs, are terminated by arrowheads that point to the
two index holes.

6-37. GROUND SUPPORT EQUIPMENT
(SPECIAL TOOLS). Refer to OP 2173/NAVAIR
19-100-1 for handling equipment.
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6-38. CONFIGURATION. The bomb is compatible
for carriage on external bomb racks. Practice bombs
MK 106 Mods use firing device Dwg. No. 2176117 to
detonate a practice bomb signal MK 4 Mods on impact.

6-39. SAFETY. Refer to section II for general santy
precautions. )

6-40. PREPARATION FOR USE. Preparation for
use is described in the following paragraphs.

6-41. Unpacking. Remove bomb assembly from con-
tainer.

6-42. Inspection.

1. Remove firing device and sleeve from nose and
inspect for rust or deformation.

2. Inspect blast tube for rust and deformation.
Clean as required.

6-43. ASSEMBLY PROCEDURES. Assembly of the
bomb is not required. The bomb is received completely
assembled and requires only installation of the signal.

6-44. INSTALLATION OF SIGNAL. Proceed as

follows:

® Signals must not be swollen or deformed in
any manner. The primer must be flush with
or slightly below the base of the cartridge.
Signal cartridges that are deformed in any
way shall not be used. Attempting to install a
deformed signal may cause detonation.

@ Be extremely careful when handling practice
bombs loaded with signals. Jarring or drop-
ping the bomb may detonate the signal. Do
not, under any circumstances, point either
end of the bomb toward other personnel.
Loaders must not place their bodies in line
with the nose or tail ends of the bombs.

@ Signals shall not be unpacked in advance of
requirements. If unpacked and not used,
return to storage.

® Signal must slide into place under its own
weight. Do not apply pressure to force the
signal inio the sleeve or bomb.

1. Insert signal in sleeve.

6-5
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Figure 6-3. Practice Bomb MK 106 Mods

2. With firing device removed, elevate nose of
bomb. Insert practice bomb signal MK 4 Mods, primer
end up, and slide gently into place. Do not use force.
Base flange of signal cartridge must rest on bore
shoulder (about 1-1/4 inches in from nose of bomb).

3. Carefully screw firing device into nose of bomb
until fully seated with safety disc on end of spring
toward signal.

4. Verify that safety pin and cotter pin are installed
in firing device.

6-45. DISASSEMBLY. Disassembly is not required.

6-46. EMERGENCY PROCEDURES. Damaged or
otherwise unserviceable bombs and components shall be
disposed of in accordance with current directives.

6-47. PRACTICE BOMB BDU-33D/B.

6-48. INTRODUCTION. The 25-pound practice
bomb (figure 6-4) has a tear-drop-shaped cast metal
body that is centrally bored. The tail tube fits into the
end of the bore. The conical afterbody covers the tail
tube and is crimped to the body. The fin assembly is
welded to the tail tube.

6-49. SPECIFICATIONS AND DESCRIPTION.
Specifications for the BDU-33 D/B are listed in table
6-4. The bomb is described in the following paragraphs.

6-6

6-50. The bombs are painted blue. lIdentification

nomenclature is stenciled in white letters on the bomb
body.

Table 6-4. Specifications for Practice Bomb

BDU-33 D/B

General Arrangement................. Dwg 7729467
List of Drawings. ................... .. Dwg 7729467
Length of Complete Bomb (with firing pin

assembly) (in)....... ... ... . ... . . 23.19
Weight of Complete Bomb (in.) (nominal). .. .. ... 25.0
Signal......... .. ... MK 4 Mods
Suspension Lug....................... P/N 1555268
Firing Pin Assembly................... Dwg 7653493

6-51. Two indexing holes are drilled at the center of
gravity to properly position the bomb in a practice
bomb container.

6-52. The bomb is designed for impact firing. The fir-
ing pin assembly consists of a firing pin, a collar and a
safety block. The firing pin and collar are held in the
proper relationship to each other by a shear pin. The
safety block, held on the firing pin head by a safety (cot-
ter) pin, prevents the firing pin from moving aft and fir-
ing during ground handling operations with a cartridge
loaded bomb. The firing pin assembly is retained in the
bomb nose by a retaining cotter pin through the bomb
body and the hole in the assembly. The hole diameter in
the assembly is larger than the cotter pin diameter to
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Figure 6-4. Practice Bomb BDU-33D/B

allow the aft movement of the firing pin. When the safe-
ty block is removed the collar of the assembly will rest
against the rim of the cartridge but the firing pin will be
held away from the cartridge primer by the shear pin.
Upon impact, the shear pin holding the firing pin and
collar is sheared which allows the firing pin to move aft
and fire the cartridge.

6-53. GROUND SUPPORT EQUIPMENT
(SPECIAL TOOLS). No special ground support equip-
ment or special tools are required. Refer to OP
2173/NAVAIR 19-000-1 for appropriate handling
equipment.

6-54. CONFIGURATION. The BDU-33 D/B practice
bomb has a suspension lug, a firing pin assembly and a
cotter pin to retain the firing pin assembly in the bomb
nose.

6-55. SAFETY. Refer to section II for general safety
precautions concerning practice bombs.

® Be extremely careful when handling practice
bombs loaded with signals. Jarring or drop-
ping the bomb may detonate the signal. Do
not, under any circumstances, point either

end of the bomb toward other persons.
Loaders must not place their bodies in line
with the nose or tail ends of the bombs.

The firing pin assembly is highly susceptible
to inadvertant actuation when the safety
block is not installed on the firing pin. The
shear pin, which holds the firing pin sta-
tionary in the collar until impact, will shear
if the bomb is dropped at an angle that
allows the firing pin head to contact the
deck. Extra precautions should be taken
with cartridge loaded bombs when the safety
block has been removed.

Do not attempt to replace components of or
repair a firing pin assembly.

The thin sidewalls of the firing pin assembly
cause the pin to be susceptible to damage
even though the safety block is installed. Ex-
tra precautions should be taken to avoid
bumping or putting side-wise stress on the
head of an installed firing pin assembly.

The safety block must be installed on the fir-
ing pin during all ground handling of car-
tridge loaded bombs.
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6-56. PREPARATION FOR USE. Preparation for
use is described in the following paragraphs:

6-57. Unpacking. Remove bomb and components
from container.

6-58. Inspection.

1. Remove cotter pin from bomb body. Ensure
suspension lug and firing pin assemblies are available.

2. Inspect blast tube for rust and obstruction. Clear
as required.

3. Check the firing pin assembly as follows:

a. Ensure that the shear pin holding the collar on
the firing pin is installed and not broken. (The collar
should not move on the firing pin when a twisting mo-
tion is applied).

b. Ensure that the firing pin does not protrude
through the collar, (if pin protrudes, the shear pin is
either broken or not installed).

c. Ensure that the safety block is positioned be-
tween the firing pin head and collar and that the safety
cotter pin holding the block in position is spread to pre-
vent being blown out or lost during ground handling.

6-59. ASSEMBLY.

1. If not previously installed, install suspension lug,.
Screw lug into bomb until lug bottoms then back off un-
til lugs crossbar is at 90° to longitudinal axis of the
bomb.

6-60. INSTALLATION OF SIGNAL. Install signal as

follows:

® Signals must not be swollen or deformed in
any manner. The primer must be flush with
or slightly below the base of the cartridge.
Signal cartridges that are deformed in any
way shall not be used. Attempting to install a
deformed signal may cause detonation.

@ Be extremely careful when handling practice
bombs loaded with signals. Jarring or drop-
ping the bomb may detonate the signal. Do

not, under any circumstances, point either
end of the bomb toward other personnel.
Loaders must not place their bodies in line
with the nose or tail ends of the bombs.

@ Signals shall not be unpacked in advance of
requirements. If unpacked and not used,
return to storage.

@ Signal and firing pin assemblies must slide
into place under their own weight. Do not
apply pressure to force the signal or firing
pin assembly into the bomb.

1. With firing pin assembly removed, elevate the
nose of bomb. Insert paractice bomb signal, primer end
up, and slide gently into place. Do not use force. Base
flange of signal cartridge must rest on bore shoulder
(about 1-1/4 inches in from nose of bomb).

The safety block must be installed on the fir-
ing pin assembly prior to installing the
assembly in a cartridge loaded practice
bomb.

2. Ensure safety block is installed on firing pin
assembly.

3. Align hole in firing pin assembly with cotter pin
holes in nose of bomb. Carefully insert firing pin
assembly in bomb nose until safety block rests against
nose of bomb.

4. Insert cotter pin through pin holes in bomb body,
and through the hole on the firing pin assembly. Spread
ends of the cotter pin enough to retain it in place.

6-61. DISASSEMBLY. Disassembly is not required.

6-62. EMERGENCY PROCEDURES. Damaged or
otherwise unserviceable bombs and components shall be
disposed of in accordance with current directives.

6-63. PRACTICE BOMB, BDU-45/B.

6-64. INTRODUCTION. The BDU-45/B practice
bomb (figure 6-5) is a low-drag type of the same size and
shape as the MK 82 series general-purpose bomb (table
3-1). The aft portion of the bomb has two receptacles,
located 180 degrees apart, each designed to hold a CXU-
4/B spotting charge (figure 6-6). The bomb body is fill-
ed with an inert filler during the manufacturing process.
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Figure 6-6. CXU-4/B Spotting Charge, Bomb — Sectional View

6-67. Day Use. For daytime bombing practice, the
CXU-4/B spotting charges are inserted into the bomb-
case receptacles. Upon detonation of the fuze tetryl
booster, the FM from the spotting charges is dispersed
into the air; when combined with the moisture in the air,
a white cloud is formed and indicates fuze functioning.

6-68. Night Use. For nighttime bombing practice, the
spotting charges are not used; the flash from the fuze
tetryl booster indicates fuze functioning.

6-69. GROUND SUPPORT EQUIPMENT
(SPECIAL TOOLS). Installation and removal of the
spotting charges from the bomb-case receptacles (figure
6-5) requires Truarc #5 (Proto 394, or equivalent) inter-
nal retaining-ring pliers to install or remove the retain-
ing rings. Refer to NAVAIR 19-100-1.1/0P 2173 for
appropriate ground support equipment.

6-10

When using the MK 43 TDD to obtain a pro-
ximity height of burst, only the VT fuze op-
tion should be used. Use of DLY 1 or DLY 2
can preclude indication of fuze function if
the MK 43 TDD fails but the fuze functions
in the delay mode after ground impact.

6-70. CONFIGURATION. Electric fuzing (MK 344 or
MK 376) is to be used in the practice bomb tail. When
only tail fuzing is used, a support cup and steel nose
plug should be inserted into the nose cavity to prevent
collapse upon heavy impact. When required, instead of
the support cup and steel nose plug, a MK 43 Target
Detecting Device (TDD) may be used in the nose to give
a proximity height of burst. (See section VIII.) Steel
nose plugs and support cups are available through nor-
mal supply channels. When using electric fuzing,
remove the plug from the charging receptacle well
(figure 6-5).
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Figure 6-7. BDU-45/B Practice Bomb — Exploded View (Shipping Configuration)

6-71. SAFETY. Refer to section II for general safety
precautions concerning practice bombs.

6-72. PREPARATION FOR USE. Preparation for
use is described in the following paragraphs.

CAUTION

Use of unauthorized handling equipment
can result in damage to the electrical cable
connector in the nose and tail wells of
bombs.

6-73. Unpacking. Depalletize the bomb body and
place it on an appropriate bomb skid or assembly stand.
(See figure 6-7 for exploded view of shipping configura-
tion.)

1. Remove shipping cap from aft end of body.

2. Remove shipping plugs from nose well and aft
end well.

3. Remove plugs from both suspension lug holes.

4. Remove shipping plugs from spotting charge
receptacles.

6-74. Inspection. Inspect practice bomb for damage,
stripped threads, cracks, or broken welds. Make certain
that V-groove in aft end of body is clean and undamag-
ed. Check that fuze cavities and spotting charge cavities
are clean and dry. Since electric tail fuzing is to be used,
check that electrical connectors are not corroded or
damaged. Damaged or otherwise unserviceable bombs
shall be disposed of in accordance with applicable direc-
tives.

6-75. ASSEMBLY. Assemble practice bomb BDU-
45/B as follows:

1. Check that the bottoms of the suspension lug eyes
(figure 3-4) are flush with the weapon surface.

2. (If required for daytime operation) Install spot-
ting charge CXU-4/B in accordance with section VIII.
NOTE
The spotting charges CXU-4/B may be in-
stalled or removed from a retarding finned

bomb by opening the fins.
3. Install support cup and steel nose plug on MK 43

TDD as appiicable in bomb body. Refer to section VIII
for MK 43 TDD installation.

6-11
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4. 1f TDD installed, perform electric bomb fuze cir-
cuit continuity test in accordance with section 1V.

5. Install electric fuze in accordance with section
VII.

6. Perform electric bomb fuze circuit continuity test
in accordance with section IV.

7. Install conical or retarding fin assembly in accor-
dance with section III.

8. Install arming safety switch in accordance with
section VIII.

6-76. DISASSEMBLY. Disassemble practice bomb
BDU-45/B as follows:

I. Remove arming safety switch MK 122 in accor-
dance with section VIII.

6-12

2. Remove conical or retarding fin in accordance
with section III.

3. Remove spotting charge CXU-4/B in accordance
with section VIII.

4. Remove electrjc fuze and MK 43 TDD in accor-
dance with section VII.

5. Return all serviceable components to storage.

6-77. EMERGENCY PROCEDURES. Dispose of
damaged or otherwise defective or unserviceable prac-
tice bombs and components in accordance with ap-
plicable directives.
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SECTION Vi

FUZES

7-1. GENERAL.

7-2. Fuzes are most conveniently divided into two
categories: (1) mechanical, and (2) electric. Bomb fuzes
are described under their appropriate categories in this
section. Refer to Tactical Manuals for all operational
restrictions regarding fuzes and fuze applications.

7-3. MECHANICAL BOMB FUZES.

7-4. A mechanical fuze (figure 7-1) contains a striking
device that comes into contact with a detonator to in-
itiate the explosive train of a bomb. Basically, the fuze
consists of an arming vane, a mechanism for arming the
fuze, a striker, and a detonator. The arming vane is
secured by an arming wire during flight. When released,
rotation of the arming vane provides the mechanical
energy to arm the fuze. When armed, the striker and ex-

ARMING VANE

plosive train are aligned and the striker is free to be
driven into the detonator. The following paragraphs
describe the various types of fuzes in use.

7-5. FIRE BOMB INITIATOR MK 13 MOD 0. Fire
bomb initiator MK 13 Mod 0 (figure 7-2) is installed in
both filler holes of fire bomb MK 77 Mod 4. The in-
itiator consists of mechanical impact bomb fuze MK 343
Mod 0 (figures 7-3 and 7-4) and igniter MK 273 Mod 1.

7-6. Specifications and Description. Specifications for
the fuze MK 343 used in the initiator MK 13 Mod 0 are
listed in the summary sheet, appendix C. Initiator MK
13 Mod 0 is described in the following paragraphs.

7-7. Fuze MK 343. Fuze MK 343, an inertia-firing
impact fuze, is armed by a combination of vane action
and mechanical timer, which ensures environmental

ARMING VANE
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Figure 7-1. Typical Mechanical Bomb Fuze
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Figure 7-2. Fire Bomb Initiator MK 13 Mod 0 — External View












WARNING

Fuzes with tear-top torn off and the arming
vane popped up are assumed to be armed.
Call EOD personnel immediately.

2. Verify that tear-top has not been torn off or
opened even slightly.

3. Inspect for evidence of structural damage and
corrosion.

4. Replace spare lanyard in cover and replace cover
on initiator.

7-23. Installation. Install initiator as follows:

1. Immediately after fire bomb has been filled,
verify presence of O-ring on initiator; install into a filler
hole. Make sure that notch in igniter mates with key on
filler hole ring. This ensures proper orientation of fuze
tear-tab.

NOTE
The safety features built into the fuze MK
343 Mod O permit initiator installation im-

mediately after filling.

2. Use spanner to secure initiator with filler cap re-
taining ring.

3. Repeat steps 1 and 2 with a second initiator MK
13 Mod 0 for other filler holes.

4. Set fuze function time.
7-24. Removal. Remove the initiator as follows:

1. Verify that tear-top is in place.

Assume the fuzes with tear-top torn off and
the arming vane popped up are armed. Call
EOD - they will determine whether the fuze
is armed.

NAVAIR 11-5A-17

2. Rotate bomb to orient initiators at top.

3. Remove both initiators from fire bomb and
replace filler caps.

4. Wipe fuel initiators and return to containers.
5. Mark date on container.

7-25. Emergency Procedures. In the event of obvious
defects, such as cuts or ruptured cases, notify EOD.

7-26. MECHANICAL BOMB FUZE AN-M173A1.
Mechanical bomb fuze AN-M173A1 (figures 7-5 and
7-6) with igniter AN-M23A1 is installed in the nose and
tail fuze cavities of fire bombs. The fuze is an inertia-
firing, impact, multiposition fuze that is armed by vane
action. The fuze functions instantaneously.

7-27. Specifications and Description. Specifications
for the fuze AN-M173Al are listed in the summary
sheet, appendix C. A description of the fuze is contain-
ed in the following paragraphs.

7-28. Basic components of the fuze are a four-blade
arming vane with attached arming stem, fuze head, fuze
body, booster cup, firing plunger, primer holder, and
explosive elements. The assembled components are
shown in figure 7-6.

7-29. Two off-center pairs of holes through the hub of
the arming vane accommodate a safety cotter pin and an
arming wire. Insertion of either the safety pin or arming
wire through the hub prevents rotation of the arming
vane and subsequent arming of the fuze.

7-30. The fuze head is externally threaded for installa-
tion in the igniter, and internally threaded to receive the
arming stem. An externally threaded shoulder at the
base of the fuze head receives the body, which similarly
receives the booster cup. The firing plunger and primer
holder, contained within the body, constitute the firing
mechanism, which has a ball-lock feature used with the
arming stem for safety prior to arming. The firing
mechanism consists of the firing plunger, which con-
tains a firing pin, an anticreep spring, locking balls,
primer holders, and Primer M26. In addition to the
primer, the fuze contains Detonator M31, which pro-
vides instantaneous functioning, and a tetryl booster
pellet.

7-31. The detonator is secured in the body in align-

ment with and between the primer and the booster
pellet.

7-6






NAVAIR 11-5A-17

7-38. Preparation for Use. Preparation for use is
described in the following paragraphs.

® This fuze contains an in-line explosive train
and shall not be dropped or roughly handl-
ed. An accidental explosion may occur, even
in a sealed container or packaging box.

® Never use a fuze if the safety pin is missing
or if the fuze is armed or partially armed. Do
not withdraw the safety pin from a fuze until
the arming wire is installed. Do not attempt
to disarm a partially armed or armed fuze by
screwing down the arming vane; detonation
may occur. Notify EOD personnel im-
mediately.

Remove the fuze from the tear-

If the distance between the vane hub and hex
shoulder exceed 1/8-inch, or if the vane is
missing, the fuze shall be disposed of by
EOD personnel.

7-39. Unpacking.
strip can.

7-40. Inspection. Inspect fuze for any evidence of
damage. Reject all fuzes showing structural damage or
corrosion. Inspect for safety pin and 1/8-inch clearance
between vane head and hex shoulder.

NOTE

The fire bomb should be installed on the air-
craft before the fuzes are installed. For
detailed fuzing procedures, refer to ap-
propriate Airborne Weapons/Stores
Loading Manual.

7-41. Installation. Refer to the appropriate Airborne
Weapons/Stores Loading Manual for installation of the
fuze igniter and arming wire.

7-8

7-42. Removal. Refer to the appropriate Airborne
Weapons/Stores Loading Manual for fuze removal pro-
cedures.

7-43. Emergency Procedures. If fuzes are found to be
armed or partially armed, or if the fuze safety pin is
missing, notify EOD.

7-44. MECHANICAL LONG-DELAY TAIL FUZE
MK 346 Mod 0. Mechanical long-delay tail fuze MK 346
Mod 0 (figure 7-7) is an all-mechanical clockwork time
fuze used in low-drag and retarded weapons. The fuze
incorporates two-stage arming which affords an addi-
tional measure of safety for carrier and field landings.

7-45. Specifications and Description. Specifications
for the MK 346 Mod 0 are listed in the summary sheet,
appendix C. A description of the fuze is contained in the
following paragraphs.

7-46. The functioning delay is variable from 30
minutes to 33 hours in 15-minute increments and must
be preset before fuze installation. The MK 346 fuze uses
an antiremoval feature to impede removal of an armed
fuze.

7-47. The first stage of the two-stage arming is in-
itiated upon weapon release. Approximately 45 revolu-
tions of the input shaft at 1200 rpm or more are required
to complete this stage. When coupled to a governed-
drive arming assembly, first stage arming times for low-
drag and unretarded weapons will vary from 1.5 to 2
seconds. For retarded weapons, the arming time can be
up to 4 seconds. (The shock of retarded fin opening
causes the arming vane of the arming assembly to
momentarily lose speed, thus extending the arming
time.) When coupled to an ungoverned-drive arming
assembly, first-stage arming times for all weapons will
be less than 1.0 second. Second-stage arming is com-
pleted on impact. Second-stage arming aligns the fuze
firing train, initiates the delay-to-burst timer, and
allows the antiremoval feature to engage.

7-48. The antiremoval mechanism consists of a tooth-
ed cam on the inner or base end of the fuze; the cam ef-
fectively jams the fuze into the adapter-booster. The tail
adapter-booster is retained in the bomb fuze well by a
locking pin fitted into the groove of the well. The entire
assembly is locked into the bomb so that removal under
field conditions is extremely difficult after the fuze has
second-stage armed at impact.
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Table 7-1. Fuze MK 346 Setting Time Deviations

Functioning Delay

7-54.

Set Time (Minutes)

(Minutes) Minimum Maximum
30 22 45
45 36 60
60 50 70
75 64 90
90 78 105
105 92 120
120 106 135
135 120 150

150 to 33 hr 90% of Set Time 110% of Set Time

7-50. At impact, the preset functioning delay is locked
in, and prevents the enemy from countering by changing
the time-to-burst setting. Functioning time is indepen-
dent of normal temperature ranges ( —40° to + 160°F)
and will occur with but little deviation from the time
shown in the observation window. Exact tolerances are
given in table 7-1.

7-51. The input shaft and the delay function setting
shaft are located on the outer end of the fuze. The input
shaft is coupled to a centrifugal clutch, which engages
the speed reduction gearing at 1200 rpm of the input
shaft. The input shaft is fitted with a key that engages a
locking slot to prevent accidental rotation. The key is
automatically freed when an arming assembly drive
shaft is fitted to the input shaft. The delay function set-
ting shaft may be rotated in either direction by a
screwdriver. The setting shaft is coupled to the dial seen
in the time delay observation window.

7-52. The safe-arm indicator is visible through the
safe-arm window. An alternate red and black striped
band appears in the SAFE-ARM window when the in-
put shaft and clutch have rotated 45 revolutions, thus
completing first-stage arming. The striped band will
begin to appear after approximately 22 of the required
45 revolutions.

7-53. The base end of the fuze houses the timer, firing
pin, detonator-rotor, explosive lead, the arming shaft,
and the functioning delay indicator dial. On the face of
the base end plate is the antiremoval cam. The arming
shaft moves forward at impact to initiate the timer
mechanism, allows the detonator-rotor to align with the
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firing pin, and release the antiremoval cam to engage
the adapter booster.

Fuze MK 346 Mod 0 is installed in the adapter-
booster M150/T46 series. The MK 346 must be fitted
with arming assembly MK 3, 4, or 5. Refer to section
VIII for details on these drives. A thermal shield (ther-
mal shield MK 86 Mod 0, figure 7-8) is used with the
fuze MK 346 when the fuze is installed in the thermally
protected MK 80 series LDGP bomb conical or
retarded-fin configuration.

7-55. Safety. The two-stage arming feature requires
both 1200 rpm rotation of the arming vane and impact
to fully armed fuze. The delay between impact and
detonation offers time to carry out EOD procedures if
the fuze is inadvertently armed. A first-stage armed con-
dition can be identified by the red and black striped
band covering all or part of the safe-arm observation
window on the fuze body. On second-stage arming, the
antiremoval cam will be extended and will prevent in-
stallation of the fuze, This stage will not occur unless
first-stage arming is complete and the fuze has been sub-
jected to a severe impact. If the fuze is installed and
arms, it will be locked in the bomb and will normaily
detonate at the end of the delay cycle. Notify EOD per-
sonnel immediately. Refer to section I and OP 3347 for
additional safety precautions.

7-56. Preparation for Use. Preparation for use is
described in the following paragraphs.

"CAUTION

Fuzes MK 346 should not be unpacked until
immediately before installation in weapon to
provide maximum protection from rough
handling.

7-57. Unpacking.
tainer.

Remove the fuze from its con-

NOTE

During carrier operations, fuze MK 346 may
be installed in weapons below the flight
deck.

7-58. Inspection. Inspect the fuze as follows. Reject
all items that do not satisfy inspection requirements.
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1. Verify that 1-1/2-inch fuze adapter sleeve is
removed from adapter-booster.

2. Inspect fuze for evidence of damage or corrosion,
and verify that antiremoval cam does not extend past
exterior circumference of fuze base. If cam faces out-
ward, fuze is probably armed and functioning. Set it
aside, away from explosives, and notify EOD personnel
immediately.

3. Verify that green band is visible in safe-arm win-
dow, If striped band covers any portion of window, set
fuze aside, away from explosives, and notify EOD per-
sonnel immediately.

4. With screwdriver, check for free rotation of func-
tioning delay time setting mechanism. Set desired delay
time in time observation window by means of setting
shaft slot at outer end of fuze. The mechanism can be
rotated in either direction.

NOTE

Setting the fuze delay sometimes creates
backlash in the gear train which the timer
automatically takes up by running. This
generally lasts a few seconds, but may con-
tinue for as long as two minutes following
setting. In such cases, the fuze is safe and
satisfactory for use after ticking stops pro-
vided the safe-arm window shows green and
the anti-removal cam is not extended.

7-59. Installation. Install the fuze as follows:

1. Install the thermal shield (figure 7-8) on the fuze
if a thermally protected bomb MK 82 Mod 2 is being
assembled. Proceed as follows:

a. If fuze arming assembly is being used, slip the
plastic funnel guide supplied with the arming assembly
over the outer end of the fuze.

b. With the thermal shield in one hand, insert the
base end of the fuze through the smaller (outer) end of
the thermal shield. Align the alignment balls on the fuze
with the four slots on the inside of the thermal shield.

¢. Press-fit the fuze until it is fully seated in the
shield. At this point, the fuze threads are clear of the
shield.

2. Place locking pin packed with each fuze into hole
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in threads of adapter-booster to lock adapter-booster in
fuze well when fuze is installed.

3. Install MK 346/MK 68 in the booster and tighten
with spanner wrench. If no thermal shield is being used,
tighten the MK 346 with the special fuze wrench provid-
ed.

4. Install arming assemblies as described in section
VIII.

7-60. Removal. Remove fuze as follows:

1. When weapon is returned, immediately check for
partial arming (paragraph 7-55) by removing arming
assembly and tail fins from weapon. Refer to section I11
for fin removal. Refer to section VIII for arming
assembly removal procedures.

2. Check that safe arm window shows completely
green. If any portion of striped band shows, notify
EOD personnel immediately.

If, upon attempted removal of the MK 346
fuze, the fuze binds in the adapter-booster
and will not unscrew with the special wrench
provided in the packing, the fuze is probably
functioning and will detonate the weapon at
the completion of its delay. Take emergency
action immediately.

3. Unscrew fuze from adapter-booster using special
fuze wrench if a thermal shield is not installed. Unscrew
with spanner wrench if shield is installed.

4. If thermal shield is to be removed from the fuze,
place the fuze, base down, on a flat surface. With your
hand on the upper portion of the shield, press down
slowly and evenly. Don’t let your fingers get under the
bottom surface of the shield. When the thermal shield
breaks loose, it releases suddenly and a pinched finger
can result.

5. Remove locking pin from adapter-booster
threads.

6. Return fuze and locking pin to their containers.



7-61. Emergency Procedures. When weapons are
returned, examine fuzes as soon as possible for external
evidence of arming. If evidence of a malfunction or
damage is present, notify EOD personnel immediately.

7-62. MECHANICAL IMPACT NOSE FUZE
M904E2, M904E3, AND M904E4. Fuzes M904E2 and
M904E3 (figure 7-9) provide nine preflight selectable
arming delays from 2 to 18 seconds and six preflight
selectable functioning delays from instantaneous to 0.25
seconds. Any arming time selected will remain constant
for all release speeds above 175 knots. Fuze M904E4
(figure 7-10) is operationally the same as M904E2 and
M904E3. It differs only in that it has a preformed, heat-
resistant collar surrounding the exposed portion of the
fuze body to provide shielding against fire and intense
heat.

7-63. Specifications and Description. Specifications
for the fuzes M904E2/E3/E4 are listed in the summary
sheet, appendix C. The fuze is described in the following
paragraphs.

7-64. The detonator-safe M904E2/E3/E4 contains
two observation windows (figures 7-9 and 7-10) through
which the safe or armed condition of the fuze may be
observed. Three conditions may be identified: safe, par-
tially armed, and fully armed. Fuzes M904E2, MS04E3
and M904E4 are similar in their intended function and
operation.

NOTE

When checking a fuze, hold the fuze vertical
and sight through the windows perpen-
dicular to the fuze body. If you look down at
an angle into the fuze body, some red may be
visible even though the fuze is safe. If there
is any doubt as to the condition of the fuze,
call EOD personnel immediately.

7-65. Table 7-2 gives a listing of the marking for the
MO04E2 as seen through the observation windows at
various settings and conditions. Table 7-3 gives the
markings for the MS04E3 and MS04E4.

7-66. Arming vane rotation is transmitted through the
governor and reduction gears to the arming stop at a
speed reduction of 972 to 1. The arming stop is thus
rotated at approximately 11 degrees per second until the
preselected arming delay period (2 to 18 seconds) has
elapsed. The arming times will hold relatively constant
at 175 knots or greater because of the action of the
governor.
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7-67. Rotating along the arming stop are the striker
body, firing pin, and firing-pin guide. The striker body
is rotated by two fingers on the arming stop: the firing
pin and the firing pin guide are rotated by a stud exten-
ding from the striker body into the stud slot on the fir-
ing pin.

7-68. The arming delay is determined by the amount
of rotation required before the striker body aligns with
the index stop. Before arming, the striker body is held
down by the index stop bearing on its upper surface
(figure 7-11). At arming, when the flat in the striker
body aligns with the index stop, spring pressure forces
the striker body upward against the bottom of the arm-
ing stop. Simultaneously, a shear wire on the tip of the
rotor release rod breaks, allowing the firing pin to rotate
until a cutout in the circumference of the firing-pin
guide is aligned with the rotor release rod. When the
rotor release rod is aligned with the cutout in the firing-
pin guide, the rotor release rod pops up through the
cutout, allowing the detonator rotor to turn. The spring
pushes the steel ball over the firing pin providing a rigid
connection to the striker body. The explosive detonator
is now aligned with the rest of the firing train and the
fuze is fully armed. The detonator rotor is held in the
armed position by a spring-loaded rotary detent (not
shown in the illustration).

7-69. At impact, the forward part of the fuze body
drives the striker body into the ball which, in turn,
drives the firing pin down into the delay element M9,
After the proper delay, the M9 ignites the relay,
detonator, lead and booster.

NOTE

The fuze is not watertight and may be
damaged if exposed to salt spray or other en-
vironmental hazards.

7-70. Configuration. Nine preselected arming times
are available in 2-second increments from 2 to 18
seconds, nominal. Tolerances are in the range of +10
percent for all arming delays except the 2-second delay,
which varies from 1.8 to 2.4 seconds. The 2-second
delay is used only with retarded weapons.

7-71. Functioning delay times are determined by the
delay element M9 installed in the fuze. Any of the six
delay elements may be installed. Each is identified by
the functioning delay time: nondelay, 0.01, 0.025, 0.05
0.1, or 0.25 second.

7-13



NAVAIR 11-5A-17

ARMING DELAY

SETTING KNOB
0000 ==
U Qo
b ) 3
RS> ()
s m23IE 2
ro2f2cZI o)
Pi3cdes ©),
2
49 cITxaome
N Mo o
Ao m3IRM
SIRsR33
.—ga
135532
mIzgo -+ B
jud 3
amsS3Tp X
:’I—{O—ismm
zz2R32 m v‘//
v o o)
orIdEn
:
/0

M9 DELAY ELEMENT

SPRING LOADED LOCKING PIN
FOR DELAY ELEMENT

BOOSTER /’l

LOWER OBSERVATION WINDOW

N

PERMANENTLY ATTACHED
ARMING VANE

INDEXING LINE

" ARMING WIRE
GUIDE HOLE

SETTING INDEX LOCKING PIN

STOP SCREW

UPPER OBSERVATION WINDOW
2-INCH THREADS

NOTE

MECHANICAL NOSE FUZE M904E3 IS
IDENTICAL IN APPEARANCE AS THE
M904E2. HOWEVER, THE NOTICE TO
ARMORER TAG IS THE SAME AS THE
TAG ON THE M904E4 (FIGURE 7-10).

Figure 7-9. Mechanical Nose Fuze M904E2



NAVAIR 11-5A-17

~ PERMANENTLY ATTACHED
ARMING VANE

ARMING DELAY
SETTING KNOB

ARMING WIRE GUIDE HOLE

INDEXING LINE

E5<x 40
Fgelss
>MEQaQ & STOP SCREW
Izm:m> —
«552c34 O
e5=L Mz :
mAdT DR 2 2 0O UPPER OBSERVATION WINDOW
313002:02 >
n23585 3 ~——
Ros2le 2 N THERMAL SHIELD
H42354m O ——
Jo0§380° 3
z*o%%£ m
~— O2zamnz ® 2 INCH THREADS
180" 3
m T 2
m o]
LOWER OBSERVATION WINDOW

M9 DELAY ELEMENT

SPRING-LOADED LOCKING PIN /
REVERSE SIDE OF

FOR DELAY ELEMENT
NOTICE TO ARMORER

NOTICE

DO NOT ATTEMPT TO RE-
INSTALL STOP SCREW WHEN

FUZE IS SET AT 2 0OR 4 SECOND
SETTING
(OVER)

Figure 7-10. Mechanical Nose Fuze M904E4




NAVAIR 11-5A-17

Table 7-2. Indications for Determining Conditions of M904E2

Condition Time Setting Upper Window Lower Window
Safe 18 and 6 Seconds **White stripe visible at Vacant or dark in color.
both settings.
Partially 18 and 6 Seconds White stripe not visible Vacant or dark in color.
Armed at either setting. (If white
stripe is visible at any set-
ting other than 18 or 6
seconds, fuze is partially
armed.)
Armed Any setting. (Time *Full red. *Red. Some fuzes have
setting cannot be black letter ““A’’ on red
changed.) background.

*The fuze is dangerous to handle if either or both windows indicate the armed condition.

**On some M904 fuzes, a thin red line may be visible even though the fuze is safe.

Table 7-3. Indications for Determining Conditions of M904E3/E4

Condition Time Setting Upper Window Lower Window
Safe 18 Seconds White number ‘“18’’ on Vacant or dark in color.
green background.
6 Seconds White number ‘6’ on
green background.
Partially 18 and 6 Seconds Green background with Vacant or dark in color.
Armed no numbers visible. (If
numbers appear at other
than ““18” or ‘6 se-
cond setting or if
numbers do not match
settings, fuze is partially
armed.)
Armed Any setting. (Time *Red with black letter *Red with black letter
setting cannot be ““A’s.”” (Some green may “A”
changed.) show at top of window.)

*The fuze is dangerous to handle if either or both windows indicate the armed condition.
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observation window shows white stripes for the M904E2
or green with white numbers 18 and 6 for the
MO904E3/E4.

4. If not for immediate use, reset arming delay to 18
seconds.

NOTE

The fuze is usually preset immediately prior
to installation in the selected bomb. Arming
times of 2, 4, 6, 8, 10, 12, 14, 16, or 18
seconds are available. The 2- and 4-second
arming times are intended for use with
retarded weapons. If mission requirements
change after fuze is installed, the preset arm-
ing time may be changed without removing
the fuze.

7-82. The M904E4 requires inspection identical to the
MO904E2/E3 with the exception of a single additional
step: Check that the molded sleeve is firmly bonded to
the body of the fuze. If it is loose or cracked, the fuze
should be turned over to EOD for disposal.

7-83. Installation. For detailed procedures pertaining
to the fuzing of a bomb loaded on an aircraft, refer to
the appropriate Airborne Weapons/Stores Loading
Manual. Select arming delay times as follows:

CAAUTION

Do not reinstall the stop screw when the fuze
is set for 2- or 4-second delay. This will
damage the fuze and result in a dud.

1. Select proper arming delay time by depressing
setting index locking pin and rotating knurled arming
delay setting knob until white indexing line of knurled
surface is aligned with desired arming delay time
stamped on nose retaining ring. If it is difficult to set
arming delay time, do not use fuze. The 2- and 4-second
delays may be set only by removing stop screw adjacent
to setting index locking pin. Do not attempt to reinstall
stop screw at these two settings. The stop screw may be
reinstalled at any delay setting of 6 seconds or more.

2. Ifit is necessary to change the delay element M9,
install the new element as follows:
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NOTE

The appropriate delay time for each M9 is
imprinted on its outboard end.
MO04E2/E3/E4 fuzes are shipped with
either an instantaneous or 0.025-second
delay element already installed.

The delay element M9 is a percussion device;
do not drop it. Handle it with extreme care
at all times.

a. Remove previously installed delay element M9
by depressing spring-loaded locking pin (figure 7-10) on
side of fuze body. Hold fuze so that delay element slides
out of fuze body into the hand.

b. Select proper delay element and align its
keyway with locking pin inside fuze delay element well.

A fuze that is partially or fully armed after
the delay element M9 has been installed is
potentially lethal. If there is any doubt as to
the safe condition of the fuze, notify EOD
personnel immediately.

c. Press and hold spring-loaded locking pin and
insert delay element M9 until it is seated in delay ele-
ment well. Release pin and check that element is proper-
ly seated.

7-84. Removal., Fuzes are normally removed from
bombs before down-loading from aircraft in accordance
with the Airborne/Weapons Stores Loading Manual.
The following procedures shall be performed when
fuzes are returned:

1. Verify that fuze is unarmed.
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Always keep the arming vane secured, either
by an arming wire or safety wire. Unsecured
vanes will windmill easily in a breeze and can
cause arming. Rotation of the vane by hand
can also cause arming,.

2. Verify presence of safety wire or short length of
arming wire with ends twisted together through holes in
arming vanes.

3. Depress setting index locking pin (figure 7-11) on
side of fuze body and set knurled delay setting knob to
18 seconds, then 6 seconds; check that upper observa-
tion window shows white stripes for the M904E2 or
green with white numbers 18 and 6 for the M904E3/E4.
The stop screw may be reinstalled at any delay setting of
6 seconds or more.

4. Reset fuze to 18 seconds and replace fuze in pack-
ing container.

7-85. Emergency Procedures. Fuze M904E2/E3/E4
contains a lethal amount of explosive. Hand rotation of
the arming vane or loss of arming wire during flight can
arm a fuze. If fuze is found to be armed or partially
armed, notify EOD personnel immediately.

7-86. MECHANICAL BOMB FUZE M918. Bomb
fuze M918 (figure 7-12) with igniter Mk 273 Mod 0 is in-
stalled in filler holes of fire bomb MK 77 Mod 4. The
M918 is an inertia-firing, impact, multiposition fuze
that is armed by vane action.

7-87. Specifications and Description. Specifications
for the fuze M918 are listed in the summary sheet, ap-
pedix C. A description of the fuze is contained in the
following paragraphs.

7-88. The M918 contains a 0.3-second (nominal) func-
tioning delay after impact. When fully armed the fuze
will function on impact, regardless of the direction of
impact force. The fully armed condition is preset only
when the arming stem (figure 7-13) has been unscrewed
by vane action until it is clear of the firing plunger. It is
not necessary for the arming vane and the arming stem
assembly to become separated from the fuze to be fully
armed. If the arming stem is completely unscrewed but
remains inserted in the fuze, the fuze will respond to im-
pact force from any direction. When partially armed,
the fuze can still function if the force of impact is
parallel (or nearly so) to the longitudinal axis of the
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Figure 7-12. Mechanical Bomb Fuze M918

fuze. The fuze is partially armed when the arming stem
has been unscrewed by vane action until the stem is clear
of the locking balls.

7-89. Two off-center pairs of holes through the hub of
the arming vane accommodate a safety pin and an arm-
ing wire. Insertion of either the safety pin or the arming
wire through the hub prevents rotation of the arming
vane and subsequent arming of the fuze.

7-90. The fuze head is externally threaded for instaila-
tion in the igniter, and internally threaded to receive the
arming stem. An externally threaded shoulder at the
base of the fuze head receives the body, which similarly
receives the booster cup. The firing plunger and primer
holder, contained within the body, constitute the firing
mechanism. This mechanism has a ball-lock feature
used with the arming stem for safety before arming. The
mechanism consists of the firing plunger, which con-
tains a firing pin, anticreep spring, locking balls, primer
holder, and primer MK 156 Mod 0. The fuze also con-
tains detonator MK 97 Mod 0, which provides the
0.3-second functioning delay, and a tetryl booster
pellet. The detonator is secured in the body in alignment
with and between the primer and booster pellet.

7-91. Immediately after the arming wire is withdrawn,
the arming vane starts rotating in the airstream. After
making approximately 18 revolutions, the arming stem
is unscrewed enough to clear the locking balls. In this
condition, the fuze is partially armed and will function

oy,
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Figure 7-13. Mechanical Bomb Fuze M918 — Cutaway View

if the force of impact is exerted in a line nearly parallel
to the longitudinal axis of the fuze. Functioning of this
stage is characteristic of the design and has no tactical
application.

7-92. Continued rotation of the arming vane until it
makes approximately 45 revolutions withdraws the arm-
ing stem from the firing plunger. With the arming stem
withdrawn, the fuze is fully armed.

7-93. Configuration. The basic components of the
fuze are a four-blade arming vane with attached arming
stem, fuze head, fuze body, booster cup, firing plunger,
primer holder, and explosive elements. The components
are shown in figure 7-13. Arming time required by the
fuze M918 varies inversely with speed of the aircraft.
Arming times are approximately 1.2 seconds at 200
knots, 0.8 seconds at 350 knots, and 0.6 seconds at 500
knots.
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7-94. Safety. Fuze M918 contains an in-line explosive
train and is, therefore, not detonator-safe. A safety cot-
ter pin inserted through the vane hub prevents
premature arming of the fuze. The safety cotter pin is
withdrawn only after an arming wire is installed. The
fuze must be handled carefully, as severe shock could
initiate the primer. This lack of an out-of-line explosive
train establishes the possibility of initiation from the
shock of impact on a hard target, even though released

safe.

A partially or fully armed fuze can detonate
if jarred or shocked.

7-95. The fuze M918 is partially armed if rotation of
the arming vane and arming stem has separated the vane
hub and hex shoulder by 1/8 inch.

7-96. Fuze M918 is fully armed if the arming vane and
arming stem assembly are missing. Also, it is fully arm-
ed if the arming stem is unscrewed to the extent that the
vane hub is more than 1/8 inch from the hex shoulder.

7-97. Never use a fuze if the safety pin is missing or if
the fuze is armed or partially armed. Do not withdraw
the safety pin from the fuze until the arming wire is in-
stalled. Do not attempt to disarm a partially armed or
armed fuze by screwing down the arming vane. Notify
EOD personnel immediately. Refer to section II and Op
3347 for additional safety precautions.

7-98. Preparation for Use. Preparation for use is
described in the following paragraphs.

@ If the distance between the vane hub and hex
shoulder exceeds 1/8 inch or if the vane is
missing, the fuze shall be disposed of by
EOD personnel.

® This fuze contains an in-line explosive train
and shall not be dropped or roughly han-
dled. Accidental explosions can occur even
in a sealed container or packaging box.
7-99. Unpacking. Remove the fuze from the tear-
strip can.
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7-100. Inspection. Inspect fuze for any evidence of
damage. Reject all fuzes showing structural damage or
corrosion.

7-101. Installation. Refer to appropriate Airborne
Weapons/Stores Loading Manual for detailed installa-
tion procedures.

7-102. Removal. Remove the fuze as follows:

1. Remove fuze from igniter in accordance with ap-
propriate Airborne Weapons/Stores Loading Manual.

Do not attempt to remove a partially armed
or fully armed fuze. Notify EOD personnel
immediately.

2. Verify presence of safety pin or short length of
arming wire with ends twisted in vane hub.

3. Repackage fuze in tearstrip can. Seal two parts of
each can with a moisture-proof adhesive tape, and
return packaged fuze to storage.

7-103. Emergency Procedures, If fuzes are found to be
armed, notify EOD personnel immediately.

7-104. ELECTRIC BOMB FUZES.

7-105. Electric fuzes require an electric pulse from the
aircraft for initiation. The pulse is delivered to the fuze
as the weapon falls clear of the bomb rack. Arming
wires, though present with electric fuzing, serve only to
provide a mechanical safety backup to prevent the fuze
from being accidentally armed by either malfunction or
by electromagnetic radiation (RADHAZ). Figure 7-14 is
a simplified block diagram showing the electrical con-

nections between the fuze function set and the bomb
fuze.

7-106. ELECTRIC TAIL FUZES MK 344 MODS 0
AND 1 AND MK 376 MOD 0. Fuzes MK 344 and MK
376 (figure 7-15) and compatible with all bombs MK 80
series, thermally protected bombs, and laser-guided
bombs (LGB). The MK 344 provides inflight selection
of functioning delay time and is used for unretarded
delivery only. The MK 376 provides inflight selection of
functioning delay and arming delay times and may be
used for either retarded or unretarded delivery. Both
fuzes are compatible with proximity sensing element

o
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REGULATOR - STORAGE

A

ARMING CIRCUIT AT WEAPON RELEASE

(TIME 0.0). APPLIED VOLTAGE INITIATES
TIMER A,

TIMER

ARMING CIRCUIT AT 0.9 SEC AFTER
RELEASE. SAFETY DEVICE SENSES
DECELERATION AND CONNECTS S5
TO ROTOR,

S3
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SAFETY
DEVICE

TIMER

Sé(a)
—

T

AT 2.6 SECONDS VOLTAGE IS APPLIED FROM

TIMER A TO INITIATE BELLOWS IN ROTOR.

ROTOR ALIGNS DETONATOR AND COMPLETES
THE ARMING CIRCUITRY. ROTOR MECHANI~
CALLY OPENS Sé(a) TO ISOLATE BOTH TIMERS.

TIMER

TIMER

ROTOR TO $é

i

S5

T-—TO ROTOR

SAFETY
DEVICE
MK 31

Figure 7-17. Fuze MK 376 Mod 0 Switching Functions — Retarded Mode
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1. ARMING CIRCUIT AT WEAPON RELEASE IS
IDENTICAL TO FIG. 7-17, PART 1.

3
t
2 | TIMER
A 5
INPUT ENERGY 'S
{ REGULATOR t~ STORAGE
- e e e efieen - A 1 |
FROM AAW ! |
TIMER ! TO ROTOR
ARMING CIRCUIT PRIOR TO 2.6 AFTER WEAPON RELEASE, A 1
NO RETARDING ACTION SENSED; NO OPERATION OF SAFETY
$5. TIMER A OPERATING, DEVICE
MK 31

AT 26 SEC TIMER A APPLIES VOLTAGE THROUGH
S5 TO BLOW SQUIB 83. THIS OPENS SWITCH S3(a)
AND DISCONNECTS TIMER A. SQUIB S3 ALSO
CLOSES SWITCH S3(b) AND STARTS TIMER B.

TIMER L—-—- TO ROTOR

AT 3.8 SEC,WITH NO RETARDING ACTION
| PRESENT, THE SAFETY DEVICE AUTOMATICALLY

——‘NI\S;— TRANSFERS SWITCH S5 TO THE ROTOR,
| TO ROTOR

SAFETY
DEVICE
MK 3
5. ]
t
—— : S5 ROTOR
Jr—" . 'I—»\
Sé I |
TIMER [
8 --’—l —— o —

AT 10.0 SEC TIMER B OPERATES AND APPLIES A
VOLTAGE TO THE BELLOWS IN THE ROTOR. ROTOR
ALIGNS DETONATOR AND COMPLETES ARMING
CIRCUITRY. ROTOR MECHANICALLY OPENS S6{a)
TO ISOLATE TIMERS.

Figure 7-18. Fuze MK 376 Switching Functions — Unretarded Mode
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Figure 7-20. — 300 Volts, 100-Milliseconds Delay, and + 300 Volts, Proximity Airburst,

Functioning Schematics

If the pop-out pin is accidently allowed to
pop out, push the pin all the way back in so
that both sets of holes align and reinstall the
safety pin. The buzz heard when the pop-out
pin is reset in fuzes MK 344 and MK 376 is
normal. If the pin binds or will not reset, the
fuze may be armed. Notify EOD for disposi-
tion.

@ Failure to align both sets of holes when in-
stalling the safety pin or arming wire will
dangerously reduce arming time.

7-118. Safety. Electric fuze arming is controlled by the
aircraft fuzing system and the fuzes MK 344/376 are fit-
ted with the safety device MK 31. The device contains a
pop-out pin that locks the fuze in the unarmed condi-
tion. The spring-loaded pin is held in the safe position
by either a safety pin or an arming wire (figure 7-15).
The pop-out pin controls a gag rod that locks the
detonator in place, thus physically restricting the fuze
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NOTE

Removal of fuzes MK 344 and MK 376 from’
the bomb may damage the fuze electrical
connector. An inspection can be performed
to segregate unserviceable fuzes. Reuse of a
fuze MK 344 or MK 376 without inspection
will probably result in a dud bomb. Safety is
not affected.

5. Inspect fuze electrical connector for evidence of
damage. Replace shipping caps and dispose of damaged
fuzes as unserviceable in accordance with current direc-
tives.

NAVAIR 11-5A-17

6. Date serviceable fuzes and return to individual
shipping containers. Seal containers with tape and
record on container date fuze was first unpacked. Reuse
at the first opportunity.

7. Remove decals from bomb fin or deface them if
they cannot be removed.

7-125. Emergency Procedures. If the arming wire and
safety pin have both been removed other than during
the assembly procedures, the fuze could be fully armed
and should be treated as such. Do not attempt to
remove the fuze from the well of the bomb. Notify EOD
personnel immediately.

7-33/(7-34 Blank)
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Table 8-3. Characteristics of Arming Assembly Mods

Arming Assembly

MK 3,4, 0or5 Applicable Fuze Drive Special Features
Mod 1 MK 5 Mod 1 Governed drive
Mod 2* No MK Mod numbers assigned Ungoverned (direct) drive and antiwind

rotation lock, positive adapter lock

*The Mod 2 is identified by the words DIRECT DRIVE stenciled on the governor housing.

8-20. The fuze drive determines the difference between
Mods 1 and 2 for arming assemblies MK 3, 4, and 5.
Characteristics of the two arming assembly Mods are
listed in table 8-3.

8-21. The two latches on the adapter collar (figure 8-4)
are secured over the fuze drive locknut when the
assembly is installed on a weapon. Figure 8-2 shows the
assembled fuze drive and adapter.

8-22. Drive shafts of various lengths and colors are
supplied with the arming assemblies. The reversible
shaft is a lightweight tube, flanged at each end, that
couples the driven shaft of the fuze drive to the input
shaft of the fuze. The drive shaft also serves to depress
the locking key on the input shaft of the fuze MK 346 so
that it is free to rotate.

8-23. The funnel guide is a molded polyethylene sleeve
that fits onto the outer end of the fuze. It facilitates
coupling the drive shaft to the fuze after the tail has
been installed on the weapon.

8-24. CONFIGURATION. MKs 3, 4, and 5 are iden-
tical except for the length of the drive shaft. The Mods
differ only in the fuze drive and the means of arming
vane attachment. Mod 1 has a governed fuze drive. Mod
2 has an ungoverned fuze drive. Mod 2 is ruggedized
against the rigors of high-speed, captive flight by having
tabs in the fuze drive that engage slots in the fuze drive
adapter. The tabs are an antiwind rotation lock. Mod 2
also have less space between the locknut teeth and the
sides of the latches. The warning tag for the Mod 1 is a
yellow rectangle; the Mod 2 warning tag is red-orange,
and diamond shaped.

8-25. SAFETY. Refer to section II and OP 3347 for
safety procedures.

8-4

8-26. PREPARATION FOR USE. The following pro-
cedures are to be followed when preparing to install
arming assemblies MK 3, 4, and 5, Mods 1 and 2, in
LDGP bombs MK 81, 82, and 83. Any of these bombs,
as readied for arming assembly installation, must be
prepared in accordance with procedures contained in
section I1I.

8-27. Unpacking. Remove arming assembly from con-
tainer and inspect for damage.

8-28. Inspection.

1. Release latches on adapter collar and screw

locknut all the way toward arming vane end of fuze
drive.

NOTE

Some Mod 1 and all Mod 2 arming
assemblies have a spring-loaded pin in the
side of the latch instead of a spring-loaded
ball. This positively locks the latch in the
closed position when it protrudes through a
hole in the adapter collar bracket. To release
each latch, push in on the pin with an Allen
wrench or similar instrument so that the pin
clears the bracket and the latch can be open-
ed with the fingers.

2. Grasp adapter with one hand and, using evenly
applied pressure, press inward on fuze drive with other
hand. This forces toothed retaining spring through
adapter sleeve. At the completion of this step, the tooth-
ed retaining spring should be protruding through the
end of the adapter sleeve.

3. Separate adapter and fuze drive by pulling out-
ward on the drive assembly while holding the sleeve.

L



ADAPTER COLLAR

SOCKET HEAD

]
ll — SETSCREW

LATCH

ADAPTER SLEEVE

Figure 8-4. Fuze Drive Adapter

4. If inner ends of setscrews protrude into threaded
area inside adapter collar, loosen setscrews with Allen
wrench.

8-29. INSTALLATION. Install the arming assembly
as follows:

1. Insert adapter through hole in rear of fin until it
is firmly seated, then tighten setscrews to secure adapter
to fin.

2. Insert appropriate drive shaft into fuze drive bar-
rel until locking key in drive shaft engages output spin-
dle in fuze drive barrel.

3. With fuze drive and drive shaft as one unit, orient
fuze drive so that vane strap is aligned with bomb
suspension lugs. Mod 2 also requires alignment of the
tabs with adapter sleeve grooves to keep vane strap
aligned as closely with suspension lugs as possible. In-
sert drive shaft through adapter and into tail assembly
of bomb.

4. On conical fin assembly, remove access cover.
Guide shaft into mouth of funnel guide by slowly and
carefully pushing on outer end of fuze drive. The drive
shaft then engages the input shaft of the fuze and seats
firmly against the outer end of the fuze.

5. Hand-tighten locknut down fuze drive barrel un-
til it contacts adapter. Back off as little as necessary so

NAVAIR 11-5A-17

that two latches can be secured to locknut. Secure lat-
ches over locknut.

NOTE

For the Mod 1 type arming assemblies,
which have a spring-loaded pin on the side of
the latch, depress the pin and close the latch.
Check that the pin has snapped into the hole
in the adapter bracket.

6. Replace access cover on conical fin assembly.

7. Install Mods 1 and 2 arming vanes and make final
arming wire adjustment in accordance with appropriate
Airborne Weapons/Stores Loading Manual.

8-30. REMOVAL. Remove arming assemblies as
follows:

1. Loosen setscrews in adapter and remove adapter
and fuze drive from fin.

2. Unlatch latches from the lockring.

3. Back off lockring until it engages the drive hous-
ing.

4. Grasp adapter housing with one hand and, using
evenly applied pressure, press inward on fuze drive with
other hand. This forces toothed retaining spring
through adapter sleeve. At the completion of this step,
the toothed retaining spring should be protruding
through the end of the adapter sleeve.

5. Separate adapter and fuze drive by pulling out-
ward on the drive while holding the adapter.

8-31.  EMERGENCY PROCEDURES. Damaged or
otherwise unserviceable bombs and components shall be
disposed of in accordance with current directives.

8-32. FIRE BOMB IGNITER AN-M23A1.

8-33. INTRODUCTION. Fire Bomb Igniter AN-
M23A1 (figure 8-5) is an incendiary device designed to
ignite the gelled fuel of fire bombs.

8-34. SPECIFICATIONS AND DESCRIPTION. The
igniter is described in the following paragraphs.

8-35. Igniter AN-M23A1 (figure 8-5) is cylindrical,

rounded at one end, and externally threaded at the
other. The fuze well cavity is located at the rounded

8-5
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Figure 8-5. Igniter AN-M23A1

end. The igniter body is filled with white phosphorous
(WP).

8-36. When the fire bomb is released from the aircraft
and the fuze arms, impact to the bomb from any direc-
tion cause the fuze to function and burst the igniter.
When the igniter bursts, the WP scatters and ignites
spontaneously upon exposure to the air. The burning-
WP then ignites the gelled fuel of the bomb.

8-37. CONFIGURATION. The igniter is compatible
with the bomb fuze AN-M173A1 only.

8-38. SAFETY. Refer to section Il for safety precau-
tions pertaining to white phosphorus (WP). Refer to OP

3347 for additional safety precautions.

8-39. PREPARATION FOR USE. Preparation for
use is described in the following paragraphs.

8-40. Unpacking. Remove igniter from shipping con-
tainer and inspect for damage.

8-41. Inspection. Inspect as follows:

1. Check for cracks or damage that could weaken
case.

2. Check for deformation of case and fuze well.

8-6

8-42. INSTALLATION. Install in accordance with
appropriate Airborne Weapons/Stores Loading
Manual.

8-43. REMOVAL. Remove igniter from bomb in ac-
cordance with appropriate Airborne Weapons/Stores
Loading Manual.

8-44. EMERGENCY PROCEDURES. The following
procedure is to be used during emergency conditions:

In the event of a fire involving the igniter, re-
main upwind to avoid the noxious fumes.

1. If there are obvious defects such as cuts or rup-
tured cases, submerge in water and set the fire bomb ig-
niter aside.

2. Notify EOD personnel immediately.

8-45. IGNITER MK 273 MODS 0 AND 1.

8-46. INTRODUCTION. Igniter MK 273 Mod 0
(figure 8-6) is a flanged, cylindrical container with a
fuze cavity designed to accommodate fuze M918 only.
The igniter body is made of aluminum alloy and is filled
with magnesium-teflon powder and pellets.
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In the event of a fire involving the igniter,
high temperatures are generated. Avoid pro-
longed breathing of fumes.

1. If there are obvious defects such as cuts or rup-
tured cases, set fire bomb igniter aside.

2. Notify EOD personnel immediately.

8-58. PROXIMITY (VT) TARGET DETECTING
DEVICES (TDD) MK 43 MOD 0 AND SENSING ELE-
MENT M20/M20A1 (SE).

8-59. INTRODUCTION. Two separate VT (variable
time) nose elements are available to provide an airburst
capability for electric-fuzed bombs MK 80 series; these
are proximity-sensing element M20/M20A1, and target-
detecting device MK 43 (figure 8-7). Table 8-4 sum-
marizes the characteristics of these elements.

8-60. Proximity sensing element M20/M20A1 is in-
tended for use with unretarded weapon deliveries only.
Target-detecting device MK 43 may be used for retarded
or unretarded deliveries.

?-61. The M20/M20A1 and the MK 43 are physically
interchangeable and are compatible with MK 344 and
MK 376. They differ, however, in their primary applica-
tions.

8-62. SPECIFICATIONS AND DESCRIPTION.
Specifications for the MK 43 and M20/M20A1 elements
are provided in the summary sheets appendix C. Each
element and its application is described in table 8-4.

8-63. Target-detecting device MK 43 is electrically in-
itiated by + 300 volts dc applied at the time of weapon
release.

8-64. The MK 43 is initiated mechanically only when a
delayed airburst is desired. Initiation is accomplished by
withdrawal of the arming wire at weapon release, which
allows the striker rod at the forward end of the MK 43

Table 8-4. Proximity Sensing Element M20/M20A1 and
Target-Detecting Device MK 43 Characteristics

M20/M20A1

MK 43

Nomenclature

Identifying Color of Nose Cone

Fuze Application
Initiation Mechanical
Energizing
Delivery Angle
Burst Height
surface bursts)*

Lobe Pattern

Weight 4.3 pounds

Sensing Element, Proximity M20
Sensing Element, Proximity M20A1

M20, neutral tan (light-colored under red-light)
M20A1, brick red (light-colored under red light)

MK 344* and MK 376

3.5 seconds warmup
45 to 90 degrees optimum
HI - 100 to 160 feet

LO - 20 to 60 feet (low delivery angles result in

Fore and aft (FORWARD)

Detecting Device, Target,
MK 43 Mod 0

Dark Green (black under
red-light)

MK 344* and MK 376

+ 300 volts dc or mechanical
2 seconds warmup

10 to 60 degrees optimum
16 feet nominal (burst
height decreases as delivery
angle increases)
Side-looking

6 pounds

*See text for application
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(figure 8-7) to retract and initiate the electronic cir-
cuitry. The striker rod is NOT a safing device; it is an
alternate method of initiating the MK 43. This method
is used to provide VT operation when the fuze is not in-
itiated by + 300 volts dc.

8-65. The lobe radiation pattern of the MK 43 is
shown in figure 8-8, view A. Because the lobes radiate at
right angles to the longitudinal axis of the weapon, the
MK 43 provides an airburst capability for retarded
deliveries. This side-looking pattern is most effective for
the low-angle, low-speed bomb impacts and low ap-
proach characteristic of retarded deliveries. The MK 43
also functions satisfactorily when used with low-drag or
unretarding weapons at impact angles up to 60 degrees
from the horizontal. Higher impact angles reduce burst
height.

8-66. Proximity sensing elements M20 and M20A1 do
not respond to the dc voltage that is applied to the fuze.
Their lobe pattern and response characteristics (figure
8-8, view B) make them unsuitable for retarded
deliveries. When an M20/M20A1 is used in a retarded
delivery, its fore-and-aft lobe pattern may cause a sur-
face burst.

8-67. The M20/M20A1 utilizes a HI-LO switch not
found on the MK 43. This switch allows preflight selec-
tion of a burst-height range of 20 to 60 feet for the low
range and 100 to 160 feet for the high range. The
M20/M20A1 is optimized for a delivery impact angle of
45 degrees or more.

8-68. The M20/M20A1, like the MK 43, can be in-
itiated mechanically by a striker rod. Mechanical initia-
tion must be used whenever the M20/M20A1 is
employed with a MK 344 or MK 376.

8-69. Figure 8-9 is a functional block diagram of an
M20/M20A1 or MK 43 VT element. A + 300 volt in-
itiating charge is applied to the MK 43 element from the
aircraft. The M20/M20A1 does not respond to dc
voltage and must be mechanically initiated. Within 3.5
seconds of mechanical initiation (M20/M20A1) or 2
seconds of electrical/mechanical initiation (MK 43), the
thermal battery starts generation of operating voltage
and the circuitry of the VT element becomes opera-
tional.

8-70. The oscillator, shown in figure 8-9, produces a
radio signal that is fed to the antenna and radiated in a
specific lobe pattern. The same antenna also receives the
signals reflected by the target. When this reflected signal
reaches a predetermined level, a thyratron permits
transmission of energy stored in the firing capcitor to
the electric tail fuze, where it initiates the firing train.

8-10

8-71. When used in conjunction with a MK 344 or MK
376, the firing pulse may pass through the MK 344 or
MK 376 delay cirucitry before being applied to the
detonator.

8-72. CONFIGURATION. The MK 43 is fully com-
patible with retarded or unretarded weapons. The
M20/M20A1 is intended for use with unretarded
weapon deliveries only.

8-73. SAFETY. Safety is maintained by the arming
delay circuits in the tail fuze. Because the VT element
uses the detonator circuits of the companion tail fuze, a
VT pulse cannot cause detonation until the tail fuze has
been armed. Refer to section II and OP 3347 for addi-
tional safety precautions.

8-74. PREPARATION FOR USE. The following are
procedures for handling and installation of VT elements
in low-drag MK 80 series and retarded weapons. Except
as noted, there is no distinction between installation of
M20/M20A1 and MK 43 elements.

NOTE

The inner shipping containers of some lots
of VT elements are marked CONFIDEN-
TIAL. These VT eclements are no longer
classified and may be treated as unclassified.
Downgrading authority of TDD MK 43
hardware is per NAVAIR-SYSCOM letter
6021E:ALK/2256 of 2 September 1971,

8-75. Unpacking. Proceed as follows:

CAUTION

® Handle the proximity sensing element
carefully; the nose cone is very fragile. The
element contains complex electrical cir-
cuitry; do not drop or mishandle.

® Do not install a VT element MK 43 when an
M20/M20A1 is required or vice versa. The
two sensors, although physically similar,
have different tactical applications for op-
timum performance. The M20/M20A1 nose
cone is either tan or brick red in color and
the MK 43 is dark green. The M20/M20A1
nose cone appears light under red-light con-
ditions; the MK 43 appears dark.

1. Ensure that proper VT element for the mission is
used.
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VIEW A

Figure 8-8. Lobe Pattern, MK 43 (A) and M20/M20A1 (B)
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Figure 8-9. Proximity Element and Electrical Tail Fuze Functional Block Diagram

CAUTION

Do not remove the safety clip from the
striker rod. This allows the rod to retract and
initiate the VT element. If the safety clip is
accidentally removed, dispose of the element
in accordance with current directives.

2. Remove instruction tag from nose of VT element
and shipping cap and tag from base. Depress connector
at base of element. Note that it does not bind or stick
and that it returns to its original position.

3. If an M20/M20A1 is being installed, set HI-LO
switch as required for the mission.

8-76. Imspection. Inspect as follows:
1. Remove nose plug from weapon as directed in

section I1I. Check that nose well is free from dirt and
that electrical connector is clean and undamaged.

8-12

2. Check VT element for shipping damage. If
damaged, dispose of element in accordance with current
directives.

3. Verify that safety clip on front of VT element is
in place. If missing, discard VT element.

4. Verify lockwasher is present.

8-77. INSTALLATION.

follows:

Sensing elements M20/M20A1 must always
be installed in a RADHAZ-free area.

Install VT element as

1. Insert VT element into nose well and rotate
clockwise until hand tight. Using spanner wrench,
tighten element one-quarter turn.
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Figure 8-10. Typical Adapter-Booster M148/T45E Series

2. Tighten setscrew in bomb body against adapter-
booster threads.

8-89. REMOVAL. Remove the adapter-booster as
follows:

1. Loosen setscrew in bomb body.

2. Using spanner wrench, unscrew adapter booster
and remove from bomb body.

8-90. EMERGENCY PROCEDURES. In the event of
obvious defect such as cuts or ruptured cases, set the
adapter-booster aside and dispose of it in accordance
with current directives.

8-91. ADAPTER-BOOSTER MI148E1, THERMALLY
PROTECTED.

8-92. Adapter-booster M148El is similar in external
appearance to the earlier M148/T45 series. Differences
are the nomenclature marking on the face of the
adapter-booster collar, the words THERMALLY PRO-

8-14

TECTED in bold black letters, and a yellow band
around the adapter-booster casing, indicating explosive
loading. The M148E1 was developed for use with ther-
mally protected bombs. When used in this combination,
the time for weapon cook-off (see appendix B) is
significantly increased. The M148E1 can be used with
unprotected bombs if required by logistic problems.
However, no increase in cook-off time will result.

WARNING

The use of unprotected adapter-boosters
M148/T45 with MK 80 thermally protected
bombs will decrease the cook-off time and
may increase the severity of the explosive
reaction when cook-off occurs.

8-93. ADAPTER-BOOSTER M150/T46 SERIES.

8-94. INTRODUCTION. The adapter-booster
M150/T46 series (figure 8-11) permits use of mechanical
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8-100.
follows:

Inspection. Inspect the adapter booster as

1. Inspect external and internal threads and fuze
well in adapter-booster for cleanliness and damage.

2. (T46 series) Loosen locking screw and remove
1.5-inch fuze adapter sleeve. (This sleeve is not used
with any currently authorized fuze. Retain sleeve until
adapter-booster is expended, then discard.)

3. Ensure that locking pin holes in threads of
primary adapter-booster are correctly aligned.

4. Ensure that shock absorber is securely attached
to base of primary adapter-booster. If loose, attach with
strip of tape across shock absorber and up sides of
primary adapter booster.

8-101. INSTALLATION. Install the adapter-booster
as follows:

1. Insert auxiliary booster cup into bomb fuze well.
Outer end of auxiliary booster cup is marked in large
red letters and is visible after insertion.

2. Screw primary adapter-booster into bomb and
tighten with spanner wrench until firmly seated.

8-102.
follows:

REMOVAL. Remove the adapter-booster as

NOTE
The adapter-booster cannot be removed
from the bomb until after the fuze MK 346

has been removed.

1. Ensure that locking pin has been removed from
locking-pin hole in primary adapter-booster threads.

2. Unscrew primary adapter-booster from bomb us-
ing a spanner wrench.

l WARNING I

The auxiliary booster cup is not attached to
the primary adapter-booster and must be
removed separately.

3. Remove auxiliary booster cup from bomb fuze
well.

8-16

4. (T46 series) Replace 1.5-inch fuze adapter sleeve
and tighten locking screw.

5. Replace closing plug in adapter-booster fuze well.

6. Return auxiliary booster cup and primary
adapter-booster to shipping container.

8-103. EMERGENCY PROCEDURES. In event of
obvious defects such as cuts or ruptured cases, set aside
adapter-booster and dispose of in accordance with cur-
rent directives.

8-104. ARMING SAFETY SWITCH MK 122 MOD 0.
8-105. INTRODUCTION. Arming safety switch MK
122 Mod 0 (figures 8-12 and 8-13) connects the bomb
fuze control circuits in the aircraft to the electric fuze
circuits in the bomb. This switch provides an open cir-
cuit and a RADHAZ shield to prevent electromagnetic
radiation (RADHAZ) from entering the fuze circuits.

8-106. SPECIFICATIONS AND DESCRIPTION.
Specifications and description of the arming safety
switch are contained in the following paragraph.

8-107. Arming safety switch MK 122 consists of a
short lanyard and a length of shielded coaxial cable,
both connected to a switching unit. A quick-disconnect
is attached to the free end of the coaxial cable, and a tab
is secured to the end of the lanyard. The switching unit
is held in the bomb-charging receptacle by a switching
unit retaining nut, which is slipped over the quick-
disconnect, coaxial cable, and lanyard. The retaining
nut has external threads that engage the threads of the
bomb-charging receptacle.

8-108. GROUND SUPPORT EQUIPMENT
(SPECIAL TOOLS). A retainer nut wrench is provided
in each box of arming safety switches MK 122.

8-109. CONFIGURATION. This switch can be used
with all electric fuzed bombs.

8-110. SAFETY. Refer to section Il for general
precautions.

8-111. PREPARATION FOR USE. Prepare the
switch for use as follows.

8-112. Unpacking. Remove arming safety-switch MX
122 from its package. Remove rubber shipping cap (if
installed) by peeling (rolling) cap from quick-
disconnect, taking care not to stress the coaxial cable.









' 1
|

3. Return serviceable components to storage. Arm-
ing safety switch MK 122 may be reused if the lanyard
has not been pulled.

8-116. EMERGENCY PROCEDURES. Damaged or
otherwise unserviceable bombs and components shall be
disposed of in accordance with current directives.

8-117. BOMB-SPOTTING CHARGE ADAPTER MK
89 MOD 0.

8-118. INTRODUCTION. Bomb-spotting charge
adapter MK 89 Mod O (figure 8-14) was designed for use
with the practice bomb signal cartridge MK 4.

8-119. SPECIFICATIONS AND DESCRIPTION.
The body of the bomb-spotting charge adapter MK 89
Mod 0 is approximately 6.7 inches long and 4.5 inches in
diameter at the flange. The overall length with the safety
pin installed is approximately 8.9 inches, and the weight
is 1.12 pounds. The signal cartridge MK 4 is described in
OP 2213/NAVAIR 11-5-7.

8-120. CONFIGURATION. Bomb spotting charge
adapter MK 80 Mod 0 permits use of the signal cartridge
MK 4 in the tail fuze cavity of LDGP (inert) bombs MK
80 series.

8-121. SAFETY. Refer to section I for general safety
precautions.

8-122. PREPARATION FOR USE. Prepare the spot-
ting charge adapter for use as described in the following
paragraphs.

8-123. Unpacking.

1. Remove adapter from container.

Do not strike cartridge primer.

2. Remove practice bomb signal cartridge MK 4
Mod 3 from container.

8-124. Inspection. Inspect the spotting charge adapter
as follows (refer to figure 8-14):

NAVAIR 11-5A-17

vEA UTION

Do not remove setscrew or lockpin as parts
could be damaged.

1. Remove tape holding cotter pin with instruction
tag attached. If previously assembled, hold tension on
head end of safety pin and remove tagged cotter pin.
Slowly allow tension to be released from safety pin
spring, which causes blocking pin to retract when safety
pin clears.

2. Remove inertia sleeve and compression safety
spring by unscrewing firing pin head from adapter
body.

3. Inspect all components. Reject adapter if any
components are damaged beyond simple repair.

WARNING

A

Signals must not be swollen or deformed in
any manner. The primer must be flush or
slightly below the base of the cartridge.
Signals that are deformed in any way shall be
disposed of in accordance with current direc-
tives.

4. Inspect cartridge for serviceability, segregate
unserviceable cartridges for disposition.

8-125. INSTALLATION OF SIGNAL CARTRIDGE
MK 4. Install the signal cartridge in the spotting charge
adapter as follows:

WARNING

Be extremely careful when handling adapter
with cartridges installed. Jarring or dropping
could detonate the signal. Do not point
either end of the adapter toward personnel.
Loaders should work from the side of the
adapter and avoid placing themselves in line
with either end.

1. Insert inertia sleeve into cavity of adapter body.

2. Slightly elevate forward end of adapter and slide
MK 4 cartridge through inertia sleeve with cartridge rim

8-19
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REMOVE AF:TER ARMING
WIRE HAS BEEN INSERTED.
IF BOMB IS NOT DROPPED
REPLACE BEFORE
REMOVING ARMING WIRE.

COTTER PIN
(RING AND TAG ATTACHED)

INSTRUCTION TAG \M—_,__—_—-/
)

ARMING WIRE HOLE .

T~ SAFETY PIN SLEEVE

= SETSCREW

SAFETY PIN
SPRING

SAFETY PIN

BODY -

il __— SAFETY STOP

H BLOCKING

PIN SPRING =
U FIRST GUIDE HOLE
Z BLOCKING PIN HOUSING
=]
[ =

COMPRESSION SAFETY SPRING 7 %i LOCK PIN

INERTIA SLEEVE —

FIRING PIN — | BLOCKING PIN

SECOND GUIDE HOLE

FIRING PIN HEAD

Figure 8-14. Bomb-Spotting Charge Adapter Mk 89 Mod 0
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against forward end of sleeve. Head of cartridge should
clear blocking pin.

3. With safety pin inserted through its passageway
to first guide hole, press blocking pin inward with thin
screwdriver blade (or equivalent) until safety pin will
press on through second guide hole, locking blocking
pin in place.

4. Insert tagged cotter pin through outer set of holes
in head of safety pin and safety pin sleeve. Bend leg of
cotter pin slightly to hold in place.

5. Place compression safety spring over firing pin
and screw firing-pin head into adapter body hand tight.

NOTE

Assembled spotting-charge adapters may be
stowed in ready service lockers if local
regulations allow; however, they must be
treated as loaded practice bombs.

8-126. INSTALLATION IN BOMB. Spotting charge
adapter with signal cartridges loaded are installed in
bombs as follows:

1. Verify that bomb tail fuze well is clean and dry.

2. Insert adapter into fuze well and tighten with
spanner wrench in the same manner as electric fuzes.

If the safety pin is accidentally allowed to
pop out, it will release the blocking pin caus-
ing the adapter to become extremely sen-
sitive to impact. Remove adapter from
bomb, unscrew firing pin head and remove
cartridge, inertia sleeve, and compression
safety spring. Repeat inspection and installa-
tion procedures.

3. Install bomb fin and rig arming wire MK 3 in ac-
cordance with section III for the appropriate fin
assembly with electrical fuze. The arming wire is rigged
through the adapter safety pin as it is through the elec-
tric fuze pop-out pin.

NAVAIR 11-5A-17

WARNING

Cartridge detonation contaminates the
plastic liner of this device with a
phosphorous residue. Avoid skin contact. In
case of contact, wash affected areas with
10-to 15-percent copper sulfate solution (see
OP 5).

8-127. REMOVAL. Remove in reverse order of
assembly. If recovering unit in which cartridges have
been fired, all components shall be cleaned with a 10- to
15-percent copper sulphate solution.

8-128. EMERGENCY PROCEDURES. Damaged or
otherwise unserviceable bombs and components shall be
disposed of in accordance with current directives.
8-129. BOMB FIN ADAPTER ADU-320/B.

8-130. INTRODUCTION. Bomb Fin Adapter ADU-
320/B (figure 8-15) is used to adapt 1,000-pound bomb

MK 83 Mods for use with fin assembly MAU-91 for
DST applications.

Figure 8-15. Bomb Fin Adapter ADU-320/8

8-131. SPECIFICATIONS AND DESCRIPTION.
The fin adapter is a machined steel ring that fits over the
aft end of a LDGP bomb MK 83 body. The adapter is
secured to the bomb V-groove by eight setscrews,equal-
ly spaced around the circumference of the ring. Eight
ears on the aft end of the adapter mate with eight teeth
on the fin support flange.

8-132. CONFIGURATION. The fin adapter used in
conjunction with the fin MAU-21A/B to provide a
retarded drop capability to the DST MK 40.

8-21
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Figure 8-16. Spotting Charge CXU-4/B and Hardware
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8-144.

4/B from bomb body as follows:

8-24

| WARNING I

Titanium tetrachloride is a corrosive, mildly
toxic liquid which produces large volumes of
white smoke when exposed to air or
moisture. The smoke may cause a choking
sensation and smarting of the eyes, and the
liquid will burn the skin like a strong acid. If
splashed on skin or in eyes flush exposed
areas with fresh water. In the event of ob-
vious defect or leakage, dispose of the spot-
ting charge in accordance with current direc-
tives.

REMOVAL. Remove spotting charge CXU-

I. Remove spotting charge retaining ring from
bomb body with Truarc #5 pliers or equivalent.

2. Remove spotting charge and spring washer from
spotting charge receptacle.

3. Return spotting charge, spring washer and retain-
ing ring to storage.

8-145. EMERGENCY PROCEDURES. In the event
of obvious defect or leakage, dispose of spotting charge
CXU-4/B in accordance with current directives.
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APPENDIX A
BOMB FUZE CHARTS
Table A-1. Bomb Fuze Compatibility Chart
~— Bombs
Fuzes
MK 80s Special Purpose
Thermally Protected 29 53|
/M o fa @ = >
v
Numerical Type - a = ~ - - ~ : o
Designation 2 = § § 2 § § = —
5 o 8 = ‘7‘ 2 = q S 8
. = & A & o o a. - o o
- ] Q Q Q Q Q o ©) wy =
& =) a) &) a o A a < &
-l - -l — — = ] - [, [t
MK MK | MK MK MK MK MK MK MK
81 82 83 84 82 83 84 77-2 | 77-4
MOD MOD
0-1 2
A
AN-M173A1 Nose A
w/lgn. AN-M23A1 | M| Tail
gn- AN Side
~ MK 344-0 Elec | Tail A A A A A A A
MK 346-0 Mech | Tail A A A AXXX L ARRE | ARk
MK 376-0 Elec | Tail A A A A A A A
M904E2/E3 Mech | Nose A A A A A* A* AX*
M904E4 thermailly
protected Mech | Nose A A A A A A A
M918 w/Ign.
MK 273-0 Mech | Side A
M20/M20A1
Sensing Element vT Nose S S S S S S S
MK 43-0 TDD VT Nose S S S S S S S
. MK 13 Initiator** Mech | Side A
' *Authorized combinations but not recommended due to degradation of cook-off time, (table B-1)
**(Fuze MK 343 Mod 0 and Igniter MK 273 Mod 1, preassembled)
***Authorized combinations when thermal shield MK 68 is used.
A — Authorized Combinations
S — Requires Electric Tail Fuze
~ NOTE: For restrictions and limitations for carriage on aircraft, refer to appropriate Tactical Manual, and for
fuze installation and arming wire rigging, refer to appropriate Airborne Weapons/Stores Loading
Manual.
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Table A-2. Practice Bomb Fuze Chart

Fuze and Signal Practice Bombs
Z =
“ SI ) o -« MK 80
) 2 % % @ Series
~ o -] S
o £ -
s b3 - - — = Inert Bombs
; -] -] —_ - e} p
Numerical = = - = - = =
Designation Type Locati - < g 2 a -
8 P on e | B | & | 2| B | & |a
MK 344 Elec, Tail A A
Fuze
MK 376 Elec, Tail A A
Fuze
M990 Elec, Tail
Series Fuze
MK 4 Mods Sig Tail A A A A A A A
Nose
MK 89-0 Mech Tail A
Spotting
Charge
Adapter
M904E Mech Nose A
Series,
CXU-4/B A
Spotting
Charge

A — Authorized Combinations
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Table B-1. LDGP and Fire Bomb Cook-Off Times

with MK 68 ther-

mal shield, MK
344 or MK 376

Average
Fuze/ Reaction Shortest Bomb Fuze/Booster
Adapter Time Reaction Initiated Initiated
Item Ordnance Booster (Min & Sec) Time Reaction Reaction*
Bomb H6 MK 81 All 2+34 2400 Deflagration Deflagration to
filled to explosion detonation (af-
ter 5 minutes)
MK 82, 83, 84 All 3+30 2+ 30 Deflagration Deflagration to
unprotected to explosion detonation (af-
ter 5 minutes)
MK 82 Mod 1 All 4+30 3+30 Deflagration | Deflagration to
thermally detonation (af-
protected ter 5 minutes)
MK 82 Mod 2** | M904E4 with 10+ 00 8+30 Deflagration | Deflagration to
thermally MA48E1 Adapter, detonation (af-
protected MK 344, MK 376 ter 12 minutes)
M904E2/E3 with 6+00 S+00 Deflagration to
M148/T45 detonation
MK 346 with 7+ 00 3+30 Deflagration to
M150/T46 detonation (de-
tonation may
occur after 5
minutes)
MK 346 with 17+ 04 12+ 50 Deflagration to
MK 68 thermal detonation
shield
M148/T45 (no 3+40 Deflagration to
fuze detonation (de-
tonation may
occur after §
minutes)
MK 83 Mod 5 M904E4 with 10+ 00 8+49 Deflagration Deflagration to
thermally MI148E1/M150 detonation (af-
protected Adapter, MK 346 ter 12 minutes)




Table B-1. LDGP and Fire Bomb Cook-Off Times (Cont.)
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i

Average
Fuze/ Reaction Shortest Bomb Fuze/Booster
Adapter Time Reaction Initiated Initiated
Item Ordnance Booster (Min & Sec) Time Reaction Reaction*
N—
MK 84 Mod 3 MO904E4 with 10+ 00 8+45 Deflagration Deflagration to
thermally M148E1 Adapter, detonation (af-
protecred MK 344 or ter 12 minutes)
MK 376
Fire MK 77 Mod 2 AN-MI173A1 with 2+40 2+ 36 Normal initiator
Bombs AN-M23A1 Ignite] reaction, frag-
mentation,
napalm disper-
sion
MK 77 Mod 4 M918 with 3+25 3+19 Normal initiator
MK 273 Mod 0 reaction, frag-
Igniter mentation,

napalm disper-
sion

*Fuze or booster initiated reaction. Frequency of detonation reaction is small.
**Chips in exterior coating and/or groove for retarding fin cut to bare steel do not change cook-off time.

" S

B-3/(B-4 Blank)
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—. FUZE MK 343,
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MK 273 MOD 1
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KEY POINTS

1.
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SUMMARY SHEET

NOTE: THIS MATERIAL IS ISSUED IN REPRODUCIBLE FORM TO FACILITATE LOCAL REPRODUCTION.
IT ISNOT INTENDED TO REPLACE THE MANUAL.

SENSING.E

[M20/M20A1 I

M20A1
BRICK RED

USED WITH BOMBS MK 80 SERIES TO PROVIDE AIRBURST.
FOR USE IN UNRETARDED MODE ONLY.

2. MUST BE USED WITH AN ELECTRIC TAIL FUZE.
3. PROVIDES OPTION OF TWO BURST HEIGHTS WHICH MUST BE
SELECTED DURING LOADING:
HI — 100 TO 160 FT.
LO — 20 TO 60 FT. miom
4. PROVIDES SEVERAL MODES OF OPERATION DEPENDING UPON
TYPE OF FUZE. SEE CHART. o einod mon®
5. MUST BE INITIATED MECHANICALLY BY WITHDRAWAL OF ARMING
WIRE.
MODES OF OPERATION
FUZE vT VT (Delay) NON VT
FOR VT OPERATION M20/20A1 :
MK 344/376 YES YES YES MUST BE MECHANICALLY
INITIATED.

WARNINGS

1.

M20/20A1 CAN BE ELECTRICALLY INITIATED BY RF VOLTAGE. RF CIRCUITRY IN DELIVERY
AIRCRAFT MUST BE DISABLED TO PREVENT ACCIDENTAL INITIATION.

MINIMUM SAFE ARMING TIMES AND RELEASE INTERVALS ARE IMPOSED FOR AIRCRAFT
SAFETY. REFER TO AIRCRAFT TACTICAL MANUAL.

CAUTIONS

M20/20A1 MUST BE INSTALLED AND REMOVED IN RADHAZ-FREE AREA.
DO NOT INSTALL OR REMOVE ARMING SAFETY SWITCH MK 122 IN A RADHAZ AREA |IF M20/20A1 IS
INSTALLED IN BOMB.

REFER TO TEXT FOR INSTALLATION OF M20/20A1 AND TO AIRBORNE WEAPONS/STORES LOADING
MANUAL FOR ARMING WIRE RIGGING.

C-3
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SUMMARY SHEET

NOTE: THIS MATERIAL IS ISSUED IN REPRODUCIBLE FORM TO FACILITATE LOCAL REPRODUCTION.
ITISNOTINTENDED TO REPLACE THE MANUAL. ~

ELECTRIC TAIL FUZES
MK 344/376 2

KEY POINTS

1. USED IN BOMBS MK 80 SERIES LDGP, LASER-GUIDED (LGB), AND
THERMALLY PROTECTED.

2. THESE FUZES ARE HERO SAFE.

3. MK 344 IS FOR USE IN UNRETARDED DIVE DELIVERY ONLY. MK 376
MAY BE USED FOR HIGH ALTITUDE, LEVEL DELIVERY, AND ALL TYPES
OF RETARDED DELIVERY.

3-1/2 IN. THD

.000:.015. 100

4. THESE FUZES ARE PREFERRED FOR PENETRATION OF HARD TARGETS. \
5.  MAY BE USED WITH M20/20A1 AND MK 43 VT ELEMENTS TO PROVIDE A
AN AIRBURST. 4.3-0Z TETRYL
6. FUZESPROVIDE SEVERAL IN-FLIGHT OPTIONS. SEE CHART BELOW. BOOSTER
ARMING DELAY FUNCTIONING DELAY
S
FUZE AUTOMATICALLY SELECTS ARMING VOLTAGE MODE
DELAY, DEPENDING UPON WHETHER BOMB
’ +
IS RETARDED OR UNRETARDED. jggl’lgg YNTS(TW'TH MK 43)
RETARDED UNRETARDED 195VDC 0.015-SEC DELAY
MK 344 NOT AUTH. 5.5 SEC 200VD0 0.100.5EC DELAY
MK 376 2.6 SEC 10.0 SEC had

WARNINGS

1. DO NOT INSTALL FUZE MK 344 IF DELIVERY IS TO BE IN RETARDED MODE.
2. REFER TO AIRCRAFT TACTICAL MANUAL FOR AUTHORIZED FUZES FOR VARIOUS DELIVERY TACTICS.

CAUTIONS

1. SHIPPING CAP MUST REMAIN SECURELY ATTACHED TO FUZE WHENEVER THE FUZE IS NOT INSTALLED
IN ABOMB. ONCE CAP IS REMOVED, FUZE MUST BE USED WITHIN 30 DAYS.
2. FUZES THAT HAVE BEEN REMOVED FROM A BOMB MAY BE UNRELIABLE. REUSE IS NOT RECOMMENDED.
WHEN POP-OUT PIN IS FULLY SEATED, IT MUST NOT EXTEND FROM THE SLEEVE MORE THAN 1/8 INCH,
3. THESE FUZES MUST BE USED WITH DC VOLTAGES ONLY. RF CIRCUITRY IN THE AIRCRAFT FUZE FUNCTION )
CONTROL SET MUST BE DISABLED WHEN USING THESE FUZES. —
4. REFER TO TEXT FOR FUZE INSTALLATION AND REMOVAL PROCEDURES.

C-6
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SUMMARY SHEET

NOTE: THIS MATERIAL IS ISSUED {N REPRODUCIBLE FORM TO FACILITATE LOCAL REPRODUCTION.
ITISNOT INTENDED TO REPLACE THE MANUAL.

MECHANICAL LONG DELAY

TAIL FUZE

MK 346 MOD O

KEY POINTS e ot

USED IN MK 81,82 LD OR RETARDED, AND WINDOW
MK 83 LD TO PROVIDE LONG FUNCTIONING
DELAY TIME.

2. FUNCTIONING DELAY MUST BE SET PRIOR
TO FUZE INSTALLATION.

3. ARMING ASSEMBLY ROTATION PLUS
IMPACT ARE REQUIRED TO ARM THE FUZE.

4, FUZE REMOVAL IS DIFFICULT IF FUZE IS
FULLY ARMED BECAUSE OF THE ANTI-
REMOVAL DEVICE.

5. REQUIRES ADAPTER BOOSTER M150/T46.

6. REQUIRES ARMING ASSEMBLY MK 3, 4, OR 5.
NO ASSEMBLY AUTHORIZED FOR USE.WITH

BOMB MK 84. OUTER END
INPUT SHAFT
ARMING DELAY:
ARMING ASSEMBLY MOD 1
UNRETARDED 1.5TO 2 SECPLUS IMPACT
RETARDED 1.5 TO 4 SECPLUS IMPACT
ARMING ASSEMBLY MOD 2 LESS THAN 1 SEC PLUS IMPACT
30 MIN TO 33 HR
FUNCTIONING DELAY (15-MIN INCREMENTS)

WARNINGS

1. RED AND BLACK STRIPES IN SAFE/ARM WINDOW INDICATE EITHER PARTIAL OR FULL ARMING.

2. IF FUZE IS DIFFICULT TO REMOVE, IT ISPROBABLY ARMED AND WILL DETONATE AT END OF SET
TIME DELAY.

3. USE IN THERMALLY PROTECTED BOMBS IS NOT RECOMMENDED WITHOUT USE OF MK 68 THERMAL
SHIELD.

CAUTIONS

1. STEEL NOSE PLUG AND SUPPORT CUP MUST BE INSTALLED IN NOSE WELL.

2. SEVERAL DELIVERY RESTRICTIONS ARE IMPOSED FOR OPTIMUM RELIABILITY. SEE AIRCRAFT
TACTICAL MANUAL.

3. SEE TEXT FOR INSTALLATION OF FUZE AND ARMING ASSEMBLY. REFER TO AIRBORNE WEAPONS/
STORES LOADING MANUAL FOR RIGGING OF ARMING WIRE.
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SUMMARY SHEET

NOTE: THIS MATERIAL IS ISSUED IN REPRODUCIBLE FORM TO FACILITATE LOCAL REPRODUCTION.
ITISNOTINTENDED TO REPLACE THE MANUAL. ~

MECHANICAL IMPACT
NOSE FUZE—M904E2/E3/E4 -

KNURLED DELAY
KEY PO'NTS SETTING KNOB

4% B!
1. USED IN BOMBS MK 80 SERIES. MAY BE USED WITH NG INDEX
FUZE EXTENSION M1A1. — ;, T o
2. FUZE NOT RECOMMENDED FOR PENETRATION OF HARD & rop scarw
TARGETS. | |
3. FUZES M904E3/E4 MORE SENSITIVE THAN M904E2. THE R T LT

M904E2 MAY DUD AGAINST SOFT TARGETS IN THE RETARDED ) - WIND OW

2-IN. THREAD

MODE. Gl LOWER
4. M904E4 IDENTICAL TO M904E3 EXCEPT FOR FIRE-RESISTANT “Qfaagw/#bﬁ— OBSERVATION
COLLAR ADDED TO FUZE BODY TO INCREASE COOK-OFF TIME |
IN EVENT OF FIRE. .
ARMING DELAY IS SELECTED DURING WEAPON LOADING. |
6. FUNCTIONING DELAY IS PRESELECTED BY INSERTION OF —

PROPER DELAY ELEMENT M9 PRIOR TO INSTALLATION OF

FUZE IN THE BOMB.

BOOSTER
(2-1/2-0Z TETRYL)

o

7. FUZE REQUIRES USE OF ADAPTER BOOSTER M148/T45
(OR M148E1). (THE M148E1 RECOMMENDED FOR M904E4 FUZE.) —
ARMING DELAYS SNA;EYE A 6 g 0 i " 6 J
k 18 SEC
(NOMINAL — SEE TEXT) | Lo 2
FUNCTIONING DELAYS NON-DELAY 001 | 0025 | 005 01 | 0.25SEC
(USE APPROPRIATE M)

WARNINGS

FUZE IS ARMED IF EITHER OBSERVATION WINDOW IS RED.

FUZE MUST BE CHECKED FOR PARTI{AL ARMING; SEE TEXT.

TURNING THE ARMING VANE AT ANY SPEED WILL ARM THE FUZE.

USE OF FUZES M904E2/E3 IN THERMALLY PROTECTED BOMBS IS NOT RECOMMENDED.

TWO-SECOND ARMING TIME FOR RETARDED ONLY. SEE AIRBORNE WEAPONS/STORES LOADING MANUAL
FOR SPECIAL RIGGING.

o LN =

CAUTIONS

ARMING DELAYS NOT RELIABLE AT RELEASE SPEEDS BELOW 175 KIAS. REFER TO TACTICAL MANUAL

FOR OTHER OPERATIONAL RESTRICTIONS.
STOP SCREW MUST BE REMOVED FOR 2-OR 4 -SEC SETTINGS. DO NOT REPLACE STOP SCREW AT THESE

SETTINGS OR FUZE WILL DUD.
3. REFER TO AIRBORNE WEAPONS/STORES LOADING MANUAL FOR INSTALLATION OF FUZE AND RIGGING

OF ARMING WIRE. —_

N
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