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WARNING

Appropriate safety precautions must be taken while using
cleaning materials that may present fire hazards, causeskin
irritations, or have toxic effect when breathed in high vapor
concentrations.

WARNINGHigh pressure nitrogen gas is used during purging and
charging of this equipment. Keep face and body clear ofrelease
valves. Failure to observe safety precautions may result in severe
injury or death.

WARNING

Use adhesives, cleaning solvents, and sealing compounds in
well-ventilated area away from open flame.Adhesives, cleaning
solvents, and sealing compounds are harmful to skin and clothing,
can burn easily, and maygive off harmful vapor.

WARNING

Solvent vapors are toxic. Do not use solvent in a confined
space. Avoid long periods of breathing solventvapors and/or contact
with skin.

WARNING

Compressed air presents a serious hazard. When it is necessary
to use compressed air for cleaning or drying,adequate controls must
be taken to protect the user, adjacent operators, and casuals. The
minimum amount ofair pressure required to perform the specific
operations must be used. All users of compressed air must weareye
protection. Compressed air will not be used for cleaning purposes
except where reduced to less than 30psig.

WARNING

High voltage is used in the operation of equipment in these
procedures. Death on contact may result if personnelfail to observe
safety precautions. For artificial respiration, refer to FM 21-11
(TEST).
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TM 9-254C6

Change HEADQUARTERSDEPARTMENT OF THE ARMY

No. 6 Washington, DC, 30 June 2000

GENERAL MAINTENANCE PROCEDURES

FOR

FIRE CONTROL MATERIEL

TM 9-254, 13 August 1984, is changed as follows:

1. Remove old pages and insert new pages as indicated below.

2. New or changed material is indicated by a vertical bar in the
margin of the pages.

Remove Pages Insert Pages

iii through viii iii through viii1-1 and 1-2 1-1 and 1-2none
4-6.1 and 4-6 24-45 and 446 4-45 through (4-46.5 blank) /4-46.64-49
through 4-52 4-49 through 4-52none 4-59 through 4-647-13 through
7-16 7-13 through 7-169-13 and 9-14 9-13 and 9-14B-1 through
B-3/(B4 blank) B-1 through B-3/ (B-4 blank)

File this change sheet in the front of the publication for
reference purposes.

Distribution Statement A: Approved for public release;
distribution is unlimited


	
8/9/2019 Fire Control.pdf

4/328

By Order of the Secretary of the Army:

DENNIS J. REIMER General, United States Army

Chief of Staff

Official:

JOEL B. HUDSON Administrative Assistant to the

Secretary of the Army0011805

DISTRIBUTION: To be distributed in accordance with the initial
distribution requirements forIDN: 342407 for TM 9-254.

U.S. GOVERNMENT PRINTING OFFICE: 1997 545-010/60527
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TM 9-254C5

CHANGE HEADQUARTERSDEPARTMENT OF THE ARMY

No. 5 Washington D.C., 1 February 1994

GENERAL MAINTENANCE PROCEDURES

FOR

FIRE CONTROL MATERIEL

TM 9-254, dated 13 August 19 84 , is changed as follows:

1. The purpose of this change notice is to provide notification
under Section 326 of Public Law 102-484, FY 93National Defense
Authorization Act, that Ozone Depleting Chemicals may no longer be
used on Army equipment.

2. Throughout this publication the following items should be
substituted for Ozone Depleting Chemicals used on
yourequipment:

FOR: SUBSTITUTE:

Trichloroethane General purpose detergent6810-00-476-5613
7930-00-985-6911(81349) MIL-T-81533 or

Solvent, dry cleaning, SD26850-00-274-5421P-D-680, type II

3. File this change notice in the front of the publication for
reference purposes.
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TM 9-254C4

CHANGE HEADQUARTERSDEPARTMENT OF THE ARMY

No. 4 Washington, DC 2 April 1993

GENERAL MAINTENANCE PROCEDURES

FOR

FIRE CONTROL MATERIEL

TM 9-254, 13 August 1984, is changed as follows:

1. Remove old pages and insert new pages as indicated below.

2. New or changed material is indicated by a vertical bar in the
margin of the pages.

Remove Pages Insert Pages

vii and viii vii and viii1-1 and 1-2 1-1 thru 1-2.3/(1-2.4
blank)4-35 and 4-36 4-35 and 4-36B-3/(B-4 blank) B-3/(B-4
blank)

3. File this change sheet in the front of the publication for
reference purposes.
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TM 9-254C3

CHANGE HEADQUARTERSDEPARTMENT OF THE ARMY

No. 3 Washington, DC 13 August 1991

GENERAL MAINTENANCE PROCEDURES

FOR

FIRE CONTROL MATERIEL

TM 9-254, 13 August 1984, is changed as follows:

1. Remove old pages and insert new pages as indicated below.

2. New or changed material is indicated by a vertical bar in the
margin of the pages.

Remove Pages Insert Pages

i and ii i and ii8-25/(8-26 blank) 8-25 thru 8-30

3. File this change sheet in the front of the publication for
reference purposes.
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By Order of the Secretary of the Army:

GORDON R. SULLIVANGeneral, United States Army

Chief of Staff

Official:PATRICIA P. HICKERSON

Brigadier General, United States Army The Adjutant General

DISTRIBUTION: To be distributed in accordance with DA Form
12-34E, (Block 2407), Requirements for TM 9-254.
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TM 9-254C2

CHANGE HEADQUARTERSDEPARTMENT OF THE ARMY

No. 2 Washington, DC 21 June 1988

GENERAL MAINTENANCE PROCEDURES

FOR

FIRE CONTROL MATERIEL

TM 9-254, 13 August 1984, is changed as follows:

1. Remove old pages and insert new pages as indicated below.

2. New of changed material is indicated by a vertical bar in the
margin of the pages.

Remove Pages Insert Pages

v thru viii v thru viii9-1 thru 9-12 9-1 thru 9-129-15 thru 9-30
9-15 thru 9-309-33 and 9-34 9-33 and 9-3410-1 thru 10-6 10-1 thru
10-6B-1 and B-2 B-1 and B-2D-1/(D-2 blank) D-1(D-2 blank)

3. File this change sheet in the back of the publication for
reference purposes.


	
8/9/2019 Fire Control.pdf

12/328

By Order of the Secretary of the Army:

CARL E. VUONOGeneral, United States Army

Chief of Staff

Official:

R. L. DILWORTHBrigadier General, United States Army

The Adjutant General

DISTRIBUTION:

To be distributed in accordance with DA Form 12-34C,
requirements for Maintenance Expenditure Limits-AMCCOM.
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CHANGE HEADQUARTERSDEPARTMENT OF THE ARMY

No. 1 Washington, DC 11 September 1985

GENERAL MAINTENANCE PROCEDURES

FOR

FIRE CONTROL MATERIEL

TM 9-254, 13 August 1984, is changed as follows:

1. Remove old pages and insert new pages as indicated below.

2. New or changed material is indicated by a vertical bar in the
margin of the pages.

Remove Pages Insert Pages

1-1 and 1-2 1-1 and 1-28-3 and 8-4 8-3 and 8-4

3. File this change sheet in the back of the publication for
reference purposes.
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By Order of the Secretary of the Army:

JOHN A. WICKHAM, JR.General, United States Army

Chief of Staff Official:

DONALD J. DELANDROBrigadier General, United States Army

The Adjutant General

Distribution:

To be distributed in accordance with DA Form 12-34C, TB
43-Series: Equipment Improvement Report andMaintenance
Digest-AMCCOM.
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TECHNICAL HEADQUARTERSDEPARTMENT OF THE ARMY

WASHINGTON, DC, 13 August 1984NO. 9-254*

GENERAL MAINTENANCE PROCEDURES

FOR

FIRE CONTROL MATERIEL

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if
you know of a way to improve the procedures, please letus know.
Mail your letter, DA Form 2028 (Recommended Changes to Publications
and Blank Forms), or DA Form 2028-2located in the back of this
manual direct to: Director, Armament and Chemical Acquisition and
Logistics Activity, ATTN:

AMSTA-AC-NML, Rock Island, IL 61299-7630. A reply will be
furnished to you.

Page
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Chapter 1. INTRODUCTIONSection I. General Information
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1-1Section II. Equipment Description and
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1-1

Chapter 2. MAINTENANCE RECORDS AND SAFETY PROCEDURESSection I.
DA Maintenance
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2-1Section II. Safety and Emergency Procedures
.......................................................................
2-2

Chapter 3. GENERAL MAINTENANCE PROCEDURESSection I. Drilling and
Reaming for Tapered Pins
..................................................................
3-1Section II. Staking, Peening, and
Swaging.............................................................................
3-4Section III. Mechanical
Assemblies........................................................................................
3-12Section IV. Tubular Level
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3-21Section V. Installation of Helical Inserts and

Removal of Damaged Setscrews
.......................................................
............. 3-26Section VI. Handling, Using, and Storing
Expendables
............................................................
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*This manual supersedes TM 9-254, dated 8 December 1958

Distribution Statement A: Approved for public release,
distribution is unlimited.Change 3 i
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HOW TO USE THIS MANUAL

MANUAL CONTENTS

This manual consists of general maintenance procedures which are
common to two or more items of fire control materiel.Maintenance
procedures that are specific in nature pertaining to one particular
item will be found in the maintenancemanual pertinent to that
item.

This manual also contains information covering general
maintenance procedures for electronic equipment,
mechanicalequipment, and optical equipment. The procedures include
information such as instructions for cleaning,
lubricating,painting, and sealing.

INFORMATION LOCATION

To find information quickly:

1. The front cover index is keyed to black boxes at the edge of
the pages.

2. A more detailed table of contents is on page i.

3. Items blocked in table of contents appear on front cover
index.

4. An appendix of current references, including but not limited
to technical manuals is on page A-1.

5. An alphabetical index is on page Index 1.
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SAFETY SUMMARY

The following are general safety precautions not related to any
specific procedures and do not appear elsewhere in thispublication.
These are recommended precautions that personnel must understand
and apply during many phases ofoperation and maintenance.

TEST PROCEDURES

Personnel must follow the procedures precisely and place special
attention to cautions and warnings.

HAZARDOUS SOLVENTS

When using solvents, insure the area is well ventilated. Use
gloves and eye protection. Flammable solvents must be keptaway from
heat, sparks, and open flames. Flush contaminated eyes and skin
with water for 15 minutes.

JOB PERFORMANCE

Never work on electronic equipment unless personnel, familiar
with operation and hazards of equipment and competent
inadministering first aid, are nearby. When a technician is aided
by operators, the technician must warn operators ofdangerous
areas.

Whenever the nature of the operation permits, keep one hand away
from the equipment to reduce the hazard of currentflowing through
the body. In order to prevent back injuries when lifting heavy
equipment, always have someone elsepresent to help lift.

x
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CHAPTER 1

INTRODUCTION

Section I. GENERAL INFORMATION

1-1. Scope.

The purpose of this manual is to provide general fire control
procedures, tables, and applicable data that other publications do
not necessarily cover in detail. It is intended as a guide to
assist maintenance personnel in performanceof their duties. If
specific instructions are provided in a technical publication
pertaining to a specific fire control item, thismanual does not
attempt to take precedence over that publication. This publication,
however, may be used as areference document for maintenance
procedures in conjunction with the various technical manuals that
address specificfire control equipment.

1-2. Maintenance Forms, Records, and Reports.

Department of the Army forms and procedures used for equipment
maintenance will be those prescribed by DA PAM738750, as contained
in Maintenance Management Update, The Army Maintenance Management
System (TAMMS).

1-3. Reporting Equipment Improvement Recommendations (EIR).

If the equipment used in this manual needs improvement, let us
know. Send us an EIR. You, the user, are the only onewho can tell
use what you don't like about your equipment. Let us know why you
don't like about your equipment. Let usknow why you don't like the
design. Put it on an SF 368 (Quality Deficiency Report) Mail it to
us at: Commander, U.S.

Army Armament, Research, Development and Engineering Center,
ATTN: AMSTA-AR-QAW-A (R) /Customer FeedbackCenter, Rock Island, IL
61299-7300. We'll send you a reply.

Section II. EQUIPMENT DESCRIPTION AND DATA

1-4. Equipment Characteristics, Capabilities, and Features.

Equipment used in this manual varies in use and in scope from
electronic test equipment to mechanical and opticalequipment The
operation and use of the equipment in this manual is presented as a
guide to assist maintenancepersonnel in the performance of their
duties.

1-5. Safety, Care, and Handling.

The following safety precautions are listed for the protection
of personnel performing maintenance procedures containedin this
manual.

a Compressed Gas. Compressed nitrogen gas is used for purging
and charging of equipment. Death or severeinjury may result if
personnel fail to observe safety precautions. High pressure tanks
can explode and kill people. Handletanks very carefully.

b. Toxic Vapors. Various solvents and compounds which produce
toxic vapors are used throughout this manual.Do not use toxic vapor
producing agents in a confined area. Avoid long periods of
breathing toxic vapors and avoidcontact with skin.

Change 6 1-1
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1-5. Safety, Care, and Handling - Continued

c. First Aid. Prior to performing any work requirements, the
personnel should be familiar with the first aid
informationcontained in FM 21-11 (TEST).

d. Radioactive Material.WARNING

WARNING

(1) Rules and Regulations. Copies of the following rules and
regulations maintained at HQ, AMCCOM, Rock Island, IL61-6000.
Copies may be requested or information obtained by contacting the
AMCCOM radiological ProtectionOfficer (RPO), AUTOVON 793-2964/2965,
Commercial (309) 782-2964/2965.

(a) 10CFR Part 19 - Notices, Instructions and Reports to
Workers; Inspections.

(b) 10CFR Part 20 - Standards for Protection Against
Radiation.

(c) 10CFR Part 21 - Reporting of Defects and Noncompliance.

(d) NRC license, license conditions, and license
application.

(2) Safety Precautions. The radioactive material used in fire
control instruments is tritium gas (H3) sealed in Pyrex tubes.It
poses no significant hazard to the repairer when intact. These
sources illuminate the instrumentation for nightoperations.
Tampering with of removal of the sources in the field is prohibited
by Federal Law. in the event there isnot illumination, notify the
local Radiological Protection Officer. Do not attempt to repair or
replace the instrument inthe field. If skin contact is made with
any area contaminated with tritium, wash immediately with
nonabrasive soapand water.

(3) Identification. Radioactive self-luminous sources are
identified by means of radioactive warning labels (asabove).These
labels should not be defaced or removed and should be replaced
immediately when necessary. Refer to the local RPO or the AMCCOM
RPO for instructions on handling, storage, or disposal.

(4) Storage and Shipping. All radioactively illuminated
instruments or modules which are defective will be evacuated to
adepot maintenance activity. These items must be placed in a
plastic bag and packaged in the shipping container fromwhich the
replacement was taken before evacuation to a higher echelon is
made. Spare equipment must be stored inthe shipping container as
received until installed on the weapon. Storage of these items is
recommended to be in anoutdoor shed type storage or unoccupied
building.

1-2 Change 6
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10. Posting documents: The following NRC documents will be
posted with Form NRC-3. If this is not practical, anotice may be
posted along with Form NRC-3 describing each document and where it
may be examined. Copies ofdocuments a, b, and c, are available from
the licensee listed in paragraph 11.b. below.

a. Title 10 CFR, Part 19 - Notices, Instructions and Reports to
Workers; Inspections.

b. Title 10 CFR, Part 20 - Standards for Protection Against
Radiation.

c. NRC license, license conditions, and license application.

d. Local Standard Operating Procedures (SOPs).

11. Further information:

a. If assistance is needed, contact your local or major command
(MACOM) safety office(s) for furtherinformation on safe handling,
shipping, storage, maintenance, or disposal of radioactive
devices.

b. The licensee/AMCCOM RPO may be contacted by writing to
Commander, U.S. Army Armament, Munitionsand Chemical Command
(AMCCOM), ATTN: AMSMC-SFS, Rock Island, IL 61299-6000, or
telephone: DSN 793-2965/2995, Commercial (309) 782-2965/2995, Fax
extension 2289, E-Mail [email protected]. After work hoursthe
AMCCOM RPO may be contacted through the staff duty office at DSN
793-6001, Commercial (309) 782-6001.

c. An example of equipment containing tritium is the M1A1
Collimator in the following illustration.

Change 4 1-2.2
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M1A1 Infinity Collimator, Infinity Aiming Reference

The M1A1 Collimator is the primary aiming reference point for
indirect laying operations. It is usually stored in its
storagecase. The reticle pattern, which is radioactively
illuminated, is wipe tested.

Change 4 1-2.3/(1-2.4 blank)
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CHAPTER 2

MAINTENANCE RECORDS AND SAFETY PROCEDURES

Section I. DA MAINTENANCE FORMS

2-1. General.

DA PAM 738-750, The Army Maintenance Management Systems (TAMMS),
provides the guidelines for selecting andcompleting the required DA
maintenance forms.

2-2. Types of Maintenance Forms.

a. There are five types of maintenance forms available for
use.

(1) Operational Records

(2) Maintenance Records

(3) Equipment Historical Records

(4) Ammunitions Records

(5) Calibration Records

b. The most frequently used of the five types of forms, for fire
control items, are addressed here. This sectionprovides the
following information for each of the forms assigned:

(1) Use

(2) Preparation

c. The most frequently used forms for maintenance of fire
control items are as follows:

(1) DD Form 1574 - Serviceable Tag, Condition Code A.

(a) Use. Use this tag on material or items that are serviceable
(issuable w/o qualification, issuable withqualification, or
priority issue).

(b) Preparation. Enter federal stock number, part number, item
description, serial number (asapplicable), program control number
(PCN), quantity, and condition code. Affix tag to item.

(2) DD Form 1577 - Unserviceable (Condemned) Tag, Condition Code
H.

(a) Use. Use this tag on material or items that are
unserviceable (condemned).

(b) Preparation. Enter federal stock number, part number, item
description, serial number (asapplicable), program control number
(PCN), quantity, and condition code. Affix tag to item.

2-1
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2-2. Types of Maintenance Forms - Continued

(3) DD Form 1577-2 - Unserviceable (Repairable) Tag, Condition
Code F.

(a) Use. Use this tag on material or items that are
unserviceable (limited restoration, or incomplete).

(b) Preparation. Enter federal stock number, part number, item
description, serial number (asapplicable), program control number
(PCN), quantity, and condition code. Affix tag to item.

Section II. SAFETY AND EMERGENCY PROCEDURES

2-3. Field Report of Accidents.

Whenever there is an injury to personnel or damage to materiel,
make out the required reports following the directions inAR 385-40
and DA PAM 738-750.

2-4. General Safety Items and Actions.

a. First Aid. Serious injury may occur at any time during
maintenance procedures. Prior to performing anymaintenance
procedures, personnel should be familiar with the first aid
information contained in FM 21-11 (TEST).

b. Safety Items and Actions. The following tables contain safety
items pertaining to personnel and equipment.

Table 2-1. Vehicle

Safety item Hazard Required action

Traversing Being struck by traversingturret.

Be sure all personnel are clear ofhull when traversing turret,
andthat area is clear of all objects.

Traversing cupola Being struck by loader’s hatchcover.

Be sure loader’s hatch cover is inthe fully open or closed

position and turret area clear.

Grills, access doors andcovers

Being caught in rotatingmechanisms.

Be sure all grills, access doors,and covers are closed orlatched
in the open position.

2-2
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2-4. General Safety Items and Actions - Continued

Table 2-2. Electrical Systems and Subsystems - Continued

Safety item Hazard Required action

Use of improper tools. Personnel injury/equipmentdamage. Use
only the proper tools for the job. Make sure pliers and
otherelectrical handtools areproperly insulated.

Improper type fireextinguisher for electricalfire.

Electrical shock/equipmentdamage.

Keep C0 2 or dry chemical (ClassC or D) type fire
extinguisherhandy. Regularly check toinsure that extinguisher
ispressurized.

Improper type storage orhandling of combustible

materials.

Personnel injury/ equipmentand facilities.

Do not use gasoline or otherexplosive items near spark

producing equipment.Energized circuits. Personnel injury/damage
to

equipment.Make all connections to de-

energized conductors. Do notenergize circuits until after
thelast connection is made.
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CHAPTER 3

GENERAL MAINTENANCE PROCEDURES

Section I. DRILLING AND REAMING FOR TAPERED PINS

3-1. Tapered Pins and Tapered Holes.

a. General. A tapered pin (fig. 3-1) may be defined as a metal
rod with a diameter that decreases uniformly.Tapered pins are used
to secure one part to another in a positive relation to each other,
such as the securing of a knob toa shaft.

Figure 3-1. Assortment of Tapered Pins

b. Numbering System. All tapered pins are tapered similarly (1/4
in. per ft.) and certain diameters are identifiedwith numbers. All
pins with the same number would then have the same maximum
diameter; therefore, the longer the pin(of any one number), the
smaller the minimum diameter.

c. Preparation of Parts to Receive Tapered Pin. When preparing
parts to receive a tapered pin, a hole must bedrilled and then
reamed with a tapered reamer. The larger the drill used, within the
scope of the taper, the less reamingwill be required. Before
drilling any hole for a tapered pin, it is necessary to know the
minimum diameter of the pin to beused so that a drill may be
selected accordingly. Refer to figure 3-2 and table 3-1 for
selecting the proper drill sizerequired for a tapered hole. When
the proper drill size has been determined, the hole should be
drilled and then reamedwith a tapered reamer of the correct
number.

Figure 3-2. Selection Drill for Tapered hole

3-1
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3-1. Tapered Pins and Tapered Holes - Continued

Table 3-1. Tapered Pins and Drill Sizes

Reamer and pin numberLength

ofpin(in.)

6/0 5/0 4/0 3/0 2/0 0 1 2 3 4 5

3/8 50 44 38 32 29

1/2 51 45 39 33 30 27

5/8 52 46 41 34 30 27 21

3/4 1/16 47 42 7/64 1/8 9/64 5/32 16 13/64 15/64 1

1 49 44 37 31 29 25 11/64 9 1 H

1-1/4 32 30 26 19 10 2 G

1-1/2 1/8 9/64 20 3/16 7/32 F

1-3/4 31 29 5/32 14 3 E

2 33 30 25 16 4 D

2-1/4 7/64 1/8 26 11/64 13/64 C

2-1/2 37 31 28 19 8 B

2-3/4 40 33 29 21 11 1

3 42 35 30 5/32 3/16 2

3-1/4 24 14 2

3/1-2 26 16 3

3-3/4 17 4

4 19 5

d. Precautions Before Installing Pin. Before securing two parts
with a tapered pin, always check the direction ofthe taper. Slip
the pin loosely in the hole from either side. It should be driven
into the side in which it enters most deeply.When securing two
parts which have been previously drilled and reamed for a tapered
pin, such as a wormshaft and knob,check the direction of the taper
in both parts and assemble accordingly. The parts should have been
marked duringdisassembly to insure that they are assembled in the
same position. Failure to follow the practice of checking the
directionof taper in the parts may cause damage to the parts when
the pin is driven in and possibly make the
instrumentunserviceable

3-2
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3-1. Tapered Pins and Tapered Holes - Continued

e. Installation of Tapered Pin (fig. 3-3) . To install a tapered
pin, first be sure that the hole is properly lined up asoutlined in
paragraph d above. A clean hole and a well machined pin should fit
together within one-sixteenth of an inch ofthe final position. If
this is not true, check the pin for burrs and the hole for poor
alinement of parts. Support work with a V-block and position
tapered pin into knob of worm shaft assembly. Place the flat tip of
a drive pin punch over the exposedend of the tapered pin. Give one
sharp tap on the end of the drive pin punch with a hammer to set
the tapered pin. Checkto insure that the tapered pin has seated
properly and the knob is securely fastened to shaft. If tapered pin
protrudesthrough the hole, file off excess pin until it is flush
with the surface.

Figure 3-3. Installing a Tapered Pin In a Wormshaft Assembly

f. Removal of Tapered Pin (fig. 3-3) . To remove a tapered pin,
look to determine which is the smaller of the twoends. Support the
work on a V-block with smallest end facing up. Select a drive pin
punch slightly smaller in diameterthan the small end of the pin.
Place the flat tip of a drive pin punch against the small end of
the pin and strike the punchone sharp blow using a hammer. Such a
blow will usually remove the pin, whereas several haphazardly
struck blows willdamage the end of the pin Determine the size of
the hammer according to the size of the job.

3-2. Reconditioning Damaged Tapered Holes.

When the tapered hole has become damaged because of reasons
previously outlined, the hole must be reconditionedbefore a pin can
be installed. The reconditioned hole and the new pin will, in most
cases, be one size larger because ofthe material removed from the
hole. As in the case of a new hole, the repair will involve
drilling and reaming. Line up thetapers of both parts and secure
the assembly on the drill press with the hole perpendicular to the
drill press table. Selectthe proper size drill that will be
necessary to provide a hole of the next larger size. Check the
drill for centering in the holeand drill. Ream out the hole with
the proper size tapered reamer. Check to see how far the pin drops
into the hole, thentouch up the hole with the reamer until the pin
seats properly. If tapered pin protrudes through the hole, file off
excess pinuntil it is flush with the surface.

3-3
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Section II. STAKING, PEENING, AND SWAGING

3-3. General.

Reshaping (not removal) of metal is done by staking, peening, or
swaging. These terms are defined in (1) through (3)below.

(1) Staking is a method of securing parts by pushing surface
metal together with punch and hammer.

(2) Peening is the stretching of surface metal, usually with a
ball peen hammer or with a hammer and aspecially designed
round-nose chisel.

(3) Swaging is the moving of metal throughout its entire
thickness where a definite shape is desired.

3-4. Staking.

a. General. Staking is a process usually employed to secure two
parts together. It is not to be confused withwaterproofing of
screwheads. Threaded parts that draw up to a certain critical point
are sometimes staked to maintain thatposition. The advantage of
staking is that it holds parts together in a final position.

CAUTION

Staking with a punch and hammer may be difficult for the
inexperienced repairer. A great deal ofdamage may be done to the
material being staked, such as bent tubular parts, if the procedure
isnot followed with extreme skill and care.

b. Staking Threaded Parts (fig. 3-4). A recommended procedure
for staking threaded parts is as follows:

NOTE

This procedure does not apply to optical components.

(1) Be sure that the desired adjustment of the nut (1) on shaft
(2) is correct.

(2) Place center punch (3) at right angle to the nut surface and
close to the shaft (2) but not so close thatpunch will hit the
shaft.

(3) With a ball peen hammer, give the punch (3) a solid tap and
then remove the punch.

(4) Examine staking hole. If metal has moved enough to pinch
threaded parts together, move on to nextstaking position.

(5) If metal has not moved enough, move punch closer to the
shaft (2). You may need to tilt the punch (4)less than 90
degrees.

(6) Stake at least two places (5), approximately 180 degrees
apart. The size and the number of stakingholes will depend on the
type of metal and size of parts to be staked.
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3-4. Staking - Continued

d. Staking Flathead Screw (fig. 3-6) . A recommended procedure
for staking a flathead screw is as follows:

(1) Be sure that the flathead screw (2) is in the proper
position and tightened.

(2) Place center punch (3) on the flathead screw (2) near the
edge.

(3) With a medium weight ball peen hammer, give the punch (3) a
solid tap.

(4) Examine staking hole (1). If the metal has moved enough to
lock the flathead screw (2), go on to thenext staking position.

(5) If metal has not moved enough, move center punch closer to
the edge of the flathead screw and tap withhammer.

(6) Stake second hole approximately 180 degrees from first hole
(1) in the same manner. Check theflathead screw (2) to see that it
is locked in place.

Figure 3-6. Staking Flathead Screw

e. Staking with Sealing Compound (fig. 3-7) . Another method of
staking would be the use of sealingcompound instead of a punch and
hammer. An example of this procedure would be the staking of the
six cap screws (1)in the eyepiece and erector lens subassembly of
the M118 series Elbow Telescopes. In this example, the
normalprocedure would be:
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3-4. Staking - Continued

(1) Insure that the six cap screws (1) are properly positioned
and secured in place.

(2) Use the handle of a disposable (2) swab or similar device to
apply a spot of sealing compound to themating surfaces of the cell
housing and cap screw (1).

(3) Repeat the staking process described in step (2) above for
the five remaining cap screws (1).

Figure 3-7. Staking Screws with Sealing Compound

f. Staking Reticle and Retaining Ring with Sealing Compound
(fig. 3-8) . A recommended procedure for stakinga reticle and
retaining ring is as follows:

(1) Be sure that the reticle (2) is positioned properly in the
cell (1) and secured by retainer ring (4).

(2) Use the handle of a disposable swab (3) or similar device to
apply a spot of sealing compound to thethree slots (6) on the cell
(1).

(3) Turn the cell assembly over and apply a spot of sealing
compound to the two slots (5) of the retainer ring(4).

3-7


	
8/9/2019 Fire Control.pdf

41/328

TM 9-254

3-4. Staking - Continued

Figure 3-8. Staking Reticle and Retainer Ring

3-5. Peening.

a. General. Peening is a method used to move or stretch the
surface metal of the work in a definite direction.Probably the best
example is the simple riveting-over of a bolt to keep the nut from
unscrewing. The tools necessary to doa peening job will vary
somewhat according to the size and accessibility of the work. The
ball, cross, or straight peenhammer (fig. 3-9) is all that is
necessary to do a job of peening. The roundness of the working
edges or faces of thesetools make indentations in the work rather
than cuts, thereby moving the metal without destroying it.

Figure 3-9. Peening Tools
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3-5. Peening - Continued

b. Preparation for Peening. Most of the preparation for a
peening job consists of an analysis of where to do thestriking. The
spherical indentations caused by the use of a ball peen hammer
cause the metal to spread. Thus, theselection of the proper tool is
an important factor in preparation. The part to be peened must
always be backed up with theproper tool or holding device

c. Procedure. For example, suppose that the handle of a carrying
case has become loose. It is decided totighten this handle by
peening the rivets which secure it to the case. Figure 3-10
illustrates the use of an anvil placed onthe under side of the
handle to back up the rivets, and the blows being struck on a rivet
with the peen of the hammer. Theblows must be so directed as to
cause the metal of the rivet to flow, tightening the assembly, the
blows should be light andthe metal must flow slowly and
smoothly.

Figure 3-10. Peening a Rivet

3-6. Swaging.

a. General. Swaging is a process used to move metal when a
series of hammer blows (peening) is difficult tocontrol or where a
smooth resulting surface is required. Swaging is performed by
successive blows on dies, called swageblocks, which are shaped in
such a manner as to give a required form. For instance, if a flat
square form is desired, theswage blocks would be two pieces of flat
stock. Curved forms will require curved blocks

b. Preparation for Swaging. Much of the preparation is in the
analysis of the job, as in peening. The principalquestion is where
to exert the force to do the most good. Selecting the swage blocks
is also primarily important. In somecases these blocks will require
machining to accurately meet a required dimension.
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3-6. Swaging - Continued

c. Example of Typical Swaging Job. For example, suppose that, in
the aiming circle M1, the bearing surface forthe right trunnion of
the telescope has become worn, resulting in a loose fit. To
overcome this condition, a pair of swageblocks must be made which
will assist in reducing the size of the hole. The analysis of this
particular condition is illustratedin figures 3-11, 3-12, and 3-13.
The important feature of these swage blocks is the diameter of the
pilot on the lower blockthat must fit the bearing surface. It must
be of exactly the same diameter as the right trunnion of the
telescope. As theblows are struck on the blocks, turn the body of
the aiming circle around at different points so that an even
pressure on themetal will be obtained. This particular job will not
require many blows since the material is brass and very thin. If
thematerial was heavier and difficulty was encountered in reducing
the size of the hole, the upper block could have a raisedportion,
as illustrated in figure 3-13. The raised portion tends to localize
the blows and increase the flow of the metal. Ablock of this type
may be used only when the surface contacted does not have to be
flat.

Figure 3-11. Swage Blocks Prepared for Use

d. Precautions. When properly practiced, swaging will move the
metal throughout its entire thickness. If theblows are struck
lightly, only the surface of the metal will move and the piece will
soon return to its undesired shape.Therefore, make sure that the
metal is moved throughout its entire thickness. After the blocks
have been used, theyshould be cleaned, a light coat of oil applied
to them, and then they should be stored in a dry place.

3-10


	
8/9/2019 Fire Control.pdf

44/328

TM 9-254

Figure 3-12. Swaging

Figure 3-13. Cross-Sectional View of Swage Blocks in Use
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3-6. Swaging - Continued

Section III. MECHANICAL ASSEMBLIES

3-7. Worm and Worm Gear Mechanisms.

a. General. The worm and worm gear principle is widely used in
fire control instruments as a means of rotating

an instrument in azimuth and in elevation. This principle has
been adopted as the standard for mechanical movements inalmost all
rotating instruments.

(1) Figure 3-14 illustrates a worm and worm gear mechanism using
a worm ball cap, which is threaded foradjustment to prevent lateral
movement of the worm. The worm is held in mesh by a spring and
plungerarrangement on the end.

CAUTION

Worm ball caps presently in use in some instruments, are made of
brass, phenolic (plastic), ornylon. Any attempt to lap ball caps
make of phenolic, or nylon will damage these items.

Figure 3-14. Worm and Worm Gear Mechanism Using the Worm Ball
Cap

(2) Figure 3-15 illustrates a typical worm and worm gear
mechanism using a seat, socket, and threaded ringto prevent lateral
movement of the worm. The thread ring is used for adjustment and
the worm is heldin mesh by a spring and plunger arrangement on the
one end. Before proceeding with any maintenancework in connection
with this type of mechanism, all maintenance work for the
wormshaft, as outlined in bbelow, must be thoroughly
understood.
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3-7. Worm and Worm Gear Mechanisms - Continued

b. Maintenance of Wormshaft. For a wormshaft to operate
properly, the shaft itself must be absolutely true andstraight, to
prevent the worm from being thrown off center at each revolution of
the shaft and causing a binding movementin the worm and worm gear
mechanism. If such binding occurs, it is frequently due to a bend
or, more often, severalbends in the shaft. In such cases, the
entire wormshaft should be replaced. It may sometimes be necessary
to locate andstraighten these bends. This process involves much
skill and the ability to select from a wide variety of methods
bestsuited to the particular condition found. No specific procedure
can be outlined. Generally, the entire length of the shaftmust be
continually tested during the straightening process and the shaft
must be straightened to a point where the wormthread will be no
more than 0.001 inch off center when the shaft is rotated in its
bearings. Care must be taken to avoiddamaging the worm thread or
any of the bearing surfaces while straightening the wormshaft.

Figure 3-15. Typical Worm and Worm Gear Mechanism

c. Maintenance of Wormshaft Ball. The wormshaft ball plays an
important part in obtaining a smoothnonbinding movement free from
backlash therefore, the ball must be perfectly round. An
out-of-round ball provides a poorbearing surface and will cause
binding in the throwout mechanism, as well as being a source of
backlash trouble.
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3-7. Worm and Worm Gear Mechanism - Continued

(5) After lapping has been completed, remove the worm gear
mechanism from the housing. Thoroughlywash all parts in cleaning
solvent to remove the lapping compound. Place the wormshaft in a
lathe andincrease the radius on the corners of the worm thread.
This is done to allow the worm to move intoproper mesh as the
movement wears.

Figure 3-16. Point of Relief for Plunger f. Backlash.

(1) Backlash is one of the main factors contributing to the
malfunctioning of the moving mechanical parts infire control
instruments. It is free play or movement of the driving member
without correspondingmovement of the driven member. The total
absence of backlash is the ideal condition for fire
controlinstruments. It is well known, however, that small amounts
of backlash must be present in order toobtain smoothly functioning
and operable mechanical movements. Tolerance limits for backlash
have,therefore, been established for the various instruments. These
limits can be found in the pertinenttechnical manuals and rebuild
standards. There are many causes for backlash. The most prevalent
arelooseness in gear meshes, end play in shafts, side play in
bearings, and binding in bearing surfaces. Inmany cases it will be
found that total backlash is a result of a combination of these
causes.

(2) The inspection for backlash in fire control instruments is
primarily a means for determining the angular

distance through which the driving member (worm) of a mechanism
moves before causing movement ofthe driven member (worm gear). The
types of mechanisms usually encountered are azimuthmechanisms,
elevation mechanisms, angle-of-site mechanisms, and cross-leveling
mechanisms.

(3) Looseness in gear meshes is a type of backlash due to the
slack or looseness between the matingmembers of a mechanism. To use
the example of the worm and worm gear, a close mesh of the wormwith
the teeth of the worm gear is obtained by means of pressure against
the wormshaft from a springand plunger (fig. 3-15) . If the teeth
are not firmly in mesh, there may be rotation of the worm without
acorresponding movement of the worm gear. This condition may be due
to a weak plunger spring whichdoes not force the worm all the way
in or which permits it to ride out instead of turning the worm
gear(fig. 3-17) .
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3-7. Worm and Worm Gear Mechanisms - Continued

It may be due to burrs or irregularities on the plunger or its
housing which do not permit the plunger to bearfirmly on the
wormshaft . It may be due to the fact that the worm and worm gear
are so badly worn that thewormshaft bears on its housing and the
worm is prevented from meshing fully with the worm gear (fig.
3-18)It may also be due to improper clearance between the
micrometer or handwheel and the housing (fig. 3-19)The lost motion,
or slack, may also result from bottoming which prevents full mesh
of the teeth. Bottoming isthe condition which exists when the
crests of the teeth of one member bear in the troughs of the other
(fig. 3-20) .

Figure 3-17. Plunger Sticking or Weak Spring

Figure 3-18. Shaft Rubbing on Housing
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Figure 3-19. Handwheel Rubbing on Housing

Figure 3-20. Worm Bottoming in Worm Gear
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3-7. Worm and Worm Gear Mechanisms - Continued

(4) End play. End play is the term applied to lengthwise
movemen
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