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MILITARY SPECIFICATION
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PREPARATION OF

This specification is approvpd for use by all Departments and Agencies of
the Department of Defense.

1. SCOPE

1.1 $come. This specification sets forth the content requirements and
instructions for the preparation of technical repair standards (TRSS) for use
in performing class B overhauls (see 6.4.5 ) to hull, mechanical, and electrical
(HM&E), electronics, and ordnance equipment and components (see 6.4.7). This
specification contains specific integrated instruction for the preparation of:

(a) Schedules and status reports.
(b) Outline/book plan.
(c) Manuscripts and preliminary draft manuals.
(d) Final reproducible copy.
(e) Changes and revisions.
(f) Cost and pricing data.

1.2 ~ica tlon. This specification is applicable to TRSs for the
following types of equipment (see 6.2):

(a) Type I - MM&E.
(b) Type II - Electronics and Interior communications.
(c) Type 111 - Ordnance.

, 1

Beneficial comments (recommendations, additions, deletions) nd any
pertinent data which may be of use in improving this document should be
addressed to: Commander, Naval Sea Systems Command, SEA 55Z3, Department
of the Navy, Washington, DC 20362-5101 by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at
the end of this document or by letter.
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2. APPLICABLE DOCUMENTS

2.1.1 Svecificati ons . standards . and handbooks . The following
specifications, standards, and handbooks form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

SPECIFICATIONS

MILITARY
MIL-M-15071 - Manuals, Technical: Equipments and

Systems Content Requirements for.
MIL-M-38784 - Manuals, Technical: General Style and

Format Requirements.
MIL-11-85337 - Manuals, Technical: Quality Assurance

Program; Requirements for.

STANDARDS

FEDER4L
FED-STD-209 - Clean Room and Work Station Requirements,

Controlled Environment.

MILITARY
MIL-STD-278 - Welding and Casting Standard.
MIL-STD-454 - Standard General Requirements for

Electronic Equipment.
MIL-STD-480 - Configuration Control - Engineering

Changes, Deviations and Waivers.
MIL-STD-481 - Configuration Control - Engineering

Changes, (Short Form) Deviations
and Waivers.

MIL-STD-1345 - Test Requirements Document, Preparation of.
MIL-STD-1364 - General Purpose Electronic Test Equipment.
MIL-STD-1367 - Packaging, Randling, Storage and

Transportability Program Requirements (for
Systems and Equipment).

MIL-STD-2073-1 - DoD Materiel Procedures for Development and
Application d Packaging Requirements.

MIL-STD-45662 - Calibration Systems Requirements.
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HANDBOOKS

MILITARY
MIL-HDBK-267 - Guide for Selection of Lubricants and

Hydraulic Fluids for Use in Shipboard
Equipment.

(Unless otherwise indicated, copies of federal end military specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.1.2 Other Government mub~ioations. The following other Government
publications forms a part of this document to the extent specified herein.
Unless otherwise specified, the issues are those cited in the solicitation.

PUBLICATIONS

DOD-5220.22-M

NOOOO-OO-IDX-OOO/’TMINS

- Industrial Security Manual for
Safeguarding Classified Information
(USDP) .

. Technical Manual Identification
Numbering System (TMINS)
Application Guide and Index.

(Application for copies shouldbe addressed to the Superintendent of Docu-
ments, U.S. Government Printing Office, Washington, DC 20402.)

DRAWINGS

NAVSEA O9OO-LP-O38-6O1O - Electroplating Brush on Method,
Deposi~ion of Metals by Contact.

NAVSEA O948-LP-O45O7O1O - Material Control Standard (Non
Nuclear)

(Application for copies shouldbe addressedto the Stanclardization Documents
Order Desk, Bldg. 4D, 700 Robbins Avenue, E%iladelphia, PA 19111-S094.)

2.2 lJon-Gove~ . The following documents form a part of
this document to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DoD adopted are those listed in the issue of
the DoDISS cited in the solicitation. Unless othemise specified, the issues
of documents not listed in the DoDISS are the issues of the documents cited in
the solicitation (see 6.2).

AMERIGAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
D 3951 - Standard Practice for Commercial Packaging.

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA I9103.)

-
3
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(Non-Government standards and ocher publications are normally available from
the organizations that prepare or distribute the documents. These documents also
may be available in or through libraries or other informational services).

2.3 ~. In the event of a conflict
this document and the references cited herein, the text of
precedence. Nothing in this document, however, supersedes
regulations unless a 8pecific ~xemption has been obtained.

between the text of
this document takes
applicable laws and

3. REQUIREMENTS

3.1 ~.
not contain classified information.
unclassified material shall be in

Unless otherwise specified, the TIM shall
Handling, production, and disaemimation of
accordance with the limitations imposed in

the applicable distribution statement provided by the contracting activity (see
6.2). When the TRS must contain classified data, the marking of ●ll classified
material will be assigned by the Gove~ent in accordance with !41L-H-38784 and
DOD-5220.22-M. The assigned document i&ntification number will reflect the
classification level in.accordance with NOOOO-00-IDX-OOO~INS.

3.2 iverable data it=. The deliverable data items of the TRS shall
be specified in the contract data require~nts listing (CDI&) and shall conform
to the requirements specified herein. Data items shall include the following,
as applicable:

(a) Schedules and status reports.
(b) Outline/book plan.
(c) Engineering judgment record.
(d) Cost and pricing data.
(e) Manuscript TRS,
(f) Prelimimry TRS.
(g) Changes.
(h) Revisions.
(i) Final reproducible copy.

3.2.1 ~. Schedules and statue reports for all
products and data items shall be specified in accordance with the requirements
of 3.2.1.1 through 3.2.1.2 (see 6.2). These reports may be combined with other
management level reports.

3-2.1.1 ~- Schedules and status reports maybe typewritten
on 8-1/2 by n-inch co~ercial bond paper in a format similar to figure 1.

3.2.1.2 Conte~. Schedules and status reports shall provide a
comprehensive management level analysis of all preparation ●ctivities. They
shall summarize what was completed during tie past reporti~ period, current
status of TRS &velopment, and an explanation of any problem encountered or
anticipated &lays. Reports shall further indicate what action Is being taken
to correct or minimize the problems and shall highlight any action required on
the part of the acquisition activity. Proposed changes to the outline/bookplans

4
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shall be included with the report for-acquisition
The report shall routinely include a listing
completion of milestones for each data item.

3-2.2 ~. A~o-partpl~

activity review and acceptance.
of the actual percentage of

for each recommended volume of
each proposed TRS shall be approved prior to preparation of the TRS (see 6.2).
The outline/book plan shall consist of a narrative outline and a book plan.

3.2.2.1 . A brief narrative in outline form shall
summarize the main points of the outline/book plan. The outline shall address
the following:

(a) The approach to be used in presenting the overhaul (see 6.4.16)
strategy shall be described. A repair (see 6.4.18) process flow
chart similar to figure 2 shall be used to present the overhaul
strategy.

(b) The range and depth of outline coverage shell be based upon the
logistic support analysis records (lSARa) and reliability
centered maintenance program (RCM) of the equipment (see 6.4.10)
and the complexity of the planned overhaul (see 6.4.17) and
shall include:
(1) The minimum procedures and testing requirements to ensure

that the class B overhaul can be performed in an efficient
manner by a journeyman-level mechanic.

(2) ‘1’ heminimummandetory replacement parts consistent with the
required period between planned overhauls.

(3) Prepa?nrtionwfanengineering judgmentrecord (EJR) package
for HM&E and Ordnance ’TRSs.

(c) For compound items, the preferred method of data presentation is
to divide the major unit into functional volumes and parts.
Each assembly (see 6.4.4) should be contained in a separate
volume . It may be considered appropriate to present the test
data record sheets for an item as a separately bound part of a
TRS volume. For H?4&ETRSS, examination, test, and repair action
record data sheets shall be contained in a separately bound part
of a TRS volume for each item.

(d) The outline/book plan shall fully enforce all TRS content
requirements.

(e) Problems regarding requirements, interpretation, and application
shall be identified.

(f) Conflicts between guidance documents shall be highlighted.

3.2.2.2 ~.
development of a table of contents
bound parts of that volume):

(a) A text guide shall
paragraph titles.

A book plan *hall be prepared baaed on the
for each planned volume (including separately

list chapter, section, and Informative
A brief statement (outlining the content

intended coverage) shall follow each chapter, section,
paragraph title.

5
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(b) A list of illustrations and a list of tables shall be keyed to
the text plan. Each illustration and table listed shall be
described. The illustration plan shall contain figure numbers,
title, information content, and approximate size and nature for
all illustrations (such as schematic, line drawing, and exploded
view) . A sample of each drawing type referenced in the
illustration plan shall be included.

(c) The estimated total number of text and illustration pages per
chapter shall be listed.

(d) Data for the front matter, including a brief description of the
material to be presented in the foreword, shall be prepared.

(e) Data required for the technical content portion of the TRS shall
outline the planned TRS coverage by proposed volumes, divisions,
and so forth, in accordance with * content and format
requirements of this specification. For general TR!3 subject
matter presentation ~idance see 3.4, for ~ equi~nt see
3.5, for electronics equipment see 3.6, for ordnance equipment
see 3.7.

3.2-2.3 ~, When approved by the contracting activity, an
existing ‘IRSmay be used as an outline and that manual shall be marked up and
submitted es a book plan. The text from the model manual may be used verbatim
with changes to cover the equipment differences and to correct inconsistencies,
unclear wording, or obvious editorial or typographical errors. However, the
format requirements in this specification shall apply for all new TRSs. All
inconsistencies, unclear wording, or errors noted by the preparing activity in -
the model manual shall & identified - the acquisition activity. All deviations
from the ❑odel manual shall be approved by the contracting activity.

3.2.2.4 acc~ . The outline/book
plan, or modal manual, shall be submitted prior to development of the TRS. All
unacceptable portions shall be corrected and re-submitted. The accepted
outline/book plan or mo&Il manul shall be available for review and comparison
with draft TRS material at all scheduled in-process review (IPR) conferences.

3“2.2.5 ~. The outline/book plan shall be kept
current during TRS development, and until acceptance of the TRS. Significant
changes to the book plan shall be submitted for acceptance. Improved data
presentation shell be considered the prime justification for changing the
outline/book plan.

3.2.3 ~. E.JRrecords shall accompany M&E
and ordnance ~s s~tted, but stlallnot fo~ a part of the TRS. The MR shall
contain the engineeri~ analyses and reasoning in support of all deviations to
tolerances, limits, and other parameters included in the TRS. Each deviation
shall be identified with the associated paragraph numbers of the TRS. If
deviations from specification requir~ents are necessa~, requests for deviation
shall be submitted together witi a separate engineeri~ analysis in accordance
with established procedures in DOD-STD-480. The format ofa typical EJR is shown

6
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~n figure 3 (see 6.2). The Government will retain this record for reference and
information.

(a) First time acquisitions. Concurrent with the first acquisition
of a new system (see 6.4.21), equipment, or component design;

a concise, formal EJR shall be prepared for each data entry.

(b) jleacauisitiOrls. For TRSS or TRS change pages prepared for
existing equipment or systems, a formal EJR is not required for
each data entry. When changes or deviations from existing
documents are proposed with regard to clearances, tolerances,
materi.ala, procedures, or the implementation of new procedures,
worksheets justifying the change or deviation shall be
submitted.
(1) Departure from design epecificativns shall only be

authorized In accordance with DOD-STD-480.

3.2.4 Cost and tmicin~ data. TltSsshall be acquired in a cost-effective
manner (see 6.2). Detailed cost and pricing data shall be obtained for each new,
revised, or changed TRS. A separate analysis shall be provided together with
supporting documentation for each TRS developed. The cost of TRSs shall be
limited to the effort and material needed to produce the TRS from source data.
Figure 4 is an example of a cost and pricing data form.

3.2.5 Manuscript . A TRS manuscript shall be prepared for review and
approval in accordance with MIL-M-38784 and, when specified the final

L
reproducible copy (FRC), prior to the preparation of the camera-ready copy (see
6.2). The review manuscript shall include all data required for the final TRS.
The review manuscript shall contain all front matter, text, tables, and
illustrations necessary to meet the content requirements of this specification.
The manuscript shall be technically accurate (see 6.4.2), adequate (see 6.4.3),
and shall represent the configurations of the repairable items (see 6.4.19) for
which the TRS is prepared. The manuscript shall be validated (see 6.4.22) in
accordance with the provisions of the approved validation plan.

3.2.5.1 PanuscriDt me-t ion. The TRS manuscript front matter and text
shall be prepared in accordance with MIL-M-38784 and the following:

(a) Unclassified manuscripts shall be duplicated and loose leaf bound
in pressboard or equivalent binders,

(b) Illustrations, drawings, and tables shall be final size, complete
with titles, figures, and table numbers.

(c) Official nomenclature, common names, and equipment abbreviations
shall appear in their normal-reading sequence. The nomenclature
shall be used consistently in the text, figures, and tables of
the text plan. Transposed nomenclature shall be used in
illustrated parts breakdowns (IPBs) or indexes.

(d) The words “MANUSCRIPT GOPY= shall be placed on the cover and
title page above the technical manual identification number
(TMIN) . Letters shall be 18-point bold-face type and
capitalized.

7
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(e) The manuscript shall be complete in all respects with all in-

process review comments incorporated. A completed and signed
validation certificate shall accompany the manuscript submitted
for technical review. Following review, the preparing activity
shall incorporate all required changes.

(f) Appropriate iLJRs (HM61E and ordnance only) shall accompany the
review manuscript.

3.2.5.2 Manuscript re -Q critie eria. Failure to meet the procurement
requirements as specified herein shall be cause for rejection and subject to
correction:

(a) al . Failure of all
%nformat~on to eatectly-reprement the .quipment or system being
described and to be conaisbnt with &scriptive terms.

(b) ~. Omission of any applicable data elements or
inspection and verification (I&V) (see 6.4.13) points.

(c) dra *w c- . Failure to provide legible
illustration or drawing copies which are easy to read.

(d) ~. Failure to provide adequate evidence
of validation.

(e) ~ . Significant typographical and grammatical errors.
(f) re~. Failure to include changes or corrections

required as conditions for approving the manuscript.

3.2.5.3 ~* TRSs shall be approved by the government -
commodity manager. For HUE equipment, the life cycle manager (LCM) is the
technical approval authority unless previously delegated. Once a TRS has been
approved, it shall not be modified without further approval.

3.2.6 ~. When specified (see 6.2) a preliminary TRs shall
be prepared. The preliminary manual shall reflect the review manuscript with
all Government review c~nts incorporated and shall he superseded by a final
manual . The preliminary manual shall be prepared in accordance with MIL-M-38784
and the following:

(a) The words “PRELIMINARY ISSUE” shall be placed on the cover and
title page above the NAVSEA TMIN. Letters shall be 18-point
bold-face type and capitalised.

(b) Unclassified preliminary TM copies may be duplicated, loose-
leaf bound, and deliveredin accordance with this specification.

(c) The prelimimry IRS shall be complete in all respects and shall
reflect the manuscript with all comments incorporated. The
preliminary ‘IRSshall be submitted for final review and NAVSEA
X.X24signature. Should additional changes be required, the
developing activity shall revise accordingly and resubmit to
NAVSEA LCM for signature. At time of submittal of the
preliminary TM, the &veloping activity shall obtain a
distribution list from the cognizant maintenance activity.

8
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(d) The reproducible copy and integrally-related artwork (including
schematics , wiring diagrams, and block diagrams) shall be of
sufficient darkness to reproduce clearly at required
reproduction size without additional treatment. Illustrations
shall be final size, complete with figure numbers and titles.

(e) Copies of the preliminary TRS may be used as an interim TRS and
for verification (see 6.4.23).

3.2.7 XHM nen~ ~.a (See 6..2).

3.2.7.1 ChanRe sheet A change sheet shell be prepared for.each TRS, as
needed, in accordance with.MIL-M-38784.

3.2.7.2 Ch nize recor d. A permanent change record (see figure 5) shall
be included In e~ch TRS in accordance with MIL-M-38784.

3.2.8 Be ision~ A revision of a TRS (see 6.2) is a reissue of a complete
TRSandshallb% prepared, issued, and identified in accordance with MIL-M-38784.
Each revision shall incorporate all outstanding approved changes of the previous
issue, as well as approved changes proposed by the change record that creates
the need for revision. A complete revision supersedes a basic ’TRS when a major
portion of the basic TRS is designated inadequate because of obsolescence, method
of presentation, arrangement, or any other reason detrimental to the user.

3.2.9 H nal reDroducible coDY. The final TRS ehall be prepared in
L accor&nce with ML-M-38784 and shall incorporate all comments resulting from

the technical and format-compliance reviews, approved changes resulting from on-
site verification, comments resulting from interim use of the preliminary TRS’s
(see 6.2). The TRS reproducible copy shall be the property of the Government.
The reproducible copy andzelated artwork including schematics, wiring diagrams,
and block diagrams, shall be prepared in accordance with MIL-@i-38784. Text shall
be single-column, single spaced, with unjustified right-hand margins. Justified
right-hand margins may be provided if there is no additional cost to the
Government. The following shall be addressed:

(a) Running feet of text pages shall include “Original” at the
inboard edge and the page number at the outboard edge.

(b) There shall be no drawing data, other than horizontal lines,
placed closer than l/8-inch from the image area limit.

(c) Minimum printed me size for text shall be 10-point elite type.
Nomenclature, callouts, tabular material, and symbols on
illustrations shall be upper-case with 7-point (0.10 inch)
minimum printed size (see 6.2).

~.~ ~. Each TRS shall be arranged into volumes according
to a standardized format:

(a) Title page.
(b) Front matter,
(c) Technical content subject matter.

9
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(d) Appendices.
(e) Glossaries.
(f) Indices.

(g) Technical Manual Deficiency Reports (TMDW).

3.3.1 ~ title-. The T&S ti@e page (see figure :6) shall be prepared
in accordance with MIL-M-38784 and this specification.
universal, medium condensed, or equivalent.

Type style shall be
Type size indicates the height of

capital letters. Spacing and placement of necessary info~tion may be varied
slightly according to the number and length of information items to be presented,
The end product should be a well-balanced title page.

3.3.2 ~. The publication date is the copy freeze date.
It shallbeb * of-the~-fn uhlch-the late~ tial”ti inclxuiedin the
TRs. The day, month, and year shall be shown in that order on tha title page
only, below and to the right of the authority notice. The publication date shall
not be shown on the cover. If more than one volume is printed, the date shall
be the same on all volumes.

3.3.3 fr ntmattex.o The front matter shall be formatted in accordance
with MIL-M-38784:

(a) List of effective pages.
(b) Change record.
(c) Table of contents,
(d) List of illustrations.
(e) List of tables.
(f) Safety sutmary.

3.3.3.1 ~. The I%st of effective pages shall be
prepared in accordance with MXL-M-38784 (see figure 7).

3.3-3.2 ~- A change record shall be prepared in accordance
with MIL-M-38784 (see 6.2).

3.3.3.3 ~. A table of contents shall be prepared in
accordance with MIL-M-38784 (see figure 8).

3-3.3.4 ~. A list Qf illustrations shall be in
accordance wI* iUL-!4-3#784 (see figure 9).

3*3*3.5 LmauaLM. A list of tables shall be prepared in accordance
with MIL-M-38784 (see figure 10).

3.3.3-6 amMumm3. A safety summary shall be prepared in accordance
with MIL-N-38784 (see figure 11).

-

-

3.3.4 ~. The TRS shall provide detailed instructions
for performing a class B overhaul. The TRS shall discuss critical procedures
(see 6.4.9), testing and maintenance examinations, supporting illustrations,

10
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lists of items to be replaced (see 6.4.14), and any special tools needed for the
overhaul. The TRS shall also describe critical operations and checks that must
be done during item reassembly, minimum quality control requirements, and
specific post-overhaul inspections. The technical content for systems and
equipment shall be formatted to meet type I HMEdI (see 3.5), me II electronics
(see 3.6), and type 111 ordnance (see 3.7) requirements. The 222Ssequence and
breakdown of divisions shall be as follows:

(a) Xhe teohnical content shall follow the front matter and shall
be arranged in chapters. Each chapter shall consist of one or
more sections that are divided into main paragraphs, and than
subdivided into subparagraphs. Each section and major

(numbered) paragraph shall have a brief title describing the
cuntent or actionrmquir=d. ‘Ihe levelofdet=il shallbe geared
to the journeyman-level mechanic.

(b) Technical content for a compound (composite) item, with major
subassemblies (see 6.4.20), shall be divided so that each .major
item will be addressed in a separate chapter to promote the
work-unit, work-package concept (see 6.4.24).

(c) Minor assemblies shall be divided into separate sections and
included with their major subassemblies, to promote work goup
breakdown structure of authorized overhaul facilities.

3.3.4.1 ~S div-. The presentation of the technical subject matter
shall be in accordance with BIIL-M-38784 and as described in 3.3.4.1.1 through

- 3.3.4.1.5.

3.3.4-1.1 YQwEw. TRS volumes shall be formatted in accordance with
MIL-M-38784 and this specification. Each volume of a IRS will be formatted into
two or more separate parts according to required subject ~tter andbe identified
by a unique NAVSEA TMIN, stock number, title, and subtitles that describe the
contents. TRS prime titles for HM&E equipment shall be comistent with the
official expanded ship work breakdown structure (ESWBS) nomenclature.

3.3.4.1.2 parts. When specified by the acquisition activity (or a volume
exceeds 3 inches), the TRS shall be divided into two parts. Part 1 shall contain
all overhaul procedures, requirements, and drawings necessary to perform the
overhaul. Part 2 shall record all readings specified in part 1.

3.3.4.1.3 ~. The TRS shall be divided into chapters to provide a
logical work sequence arrangement. Chapters shall start on a right-hand page
and shall be identified by uee of an Arabic numeral on the heading page. Pages
within E mhapter are ititifhd by use of “a chapter number, hyphen, and
succenslve page nw9bers.

3.3.4.1.4 $ecti one . TRS +sections shall be formatted in accordance with
MIL-M-38784 and this specification. When multiple-coverage in chapters of TRSS
for compound items is approvedby the contracting activity, a chapter sectioning
technique may be employed. In this instance, a section that reflects a separate

11
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-
breakout item or separate allowance parts list (APL)-identified unit shall start
on a new right-hand page.

3.3.4.1.5 ParazraDhs. TRS paragraphs shall be formatted and numbered in
accordance with MIL-!4-38784.

3.3.4.1.6 ~. TRS paragraph headings shall be developed
in accordance with 141L-M-38784 and this specification. Informative paragraph
headings shall be used to identify subject matter (see figure 12). Each
paragraph heading (sldehead) shell describe that paragraph’s contents and start
with a significant word.

3.3.4.1.6.1 ive head- . Headings shall be informative and not
merely labels. Headings shall seine ~ purposes. First, they shall make access
to information easier by permitting the reader to scan a page to find the
information needed. Second, they shall alert the reader to the type of
information contained in the text to follow. Examples are as follows:

hbel ~ tion heads

Procedure Procedure for recording temperature
Instrumentation Heat measured by thermocouples
Discussion Reasons for waveform variations
General description Symbols created for radar PPI

3.3.4 .1.6.2 ~. A paragraph or proceduxe heading -
shall uniquely identify the content of the material that it heads. All material
under a single heading shall be consistent with the heading.

3.3.4.1.6.3 ~. Headings shall be limited to 10 words or
less. Only 10 percent of all headings shall be mere than 7 words in length.

3.3.4.1.6.4 Headings Der mu . To facilitate the user’s search for
information in the technical contents sections of the manual:

(a) If more than half of a page consists of text, there shall be at
least two headings on the page.

(b) If one-fourth to one-half of a page consists of text, there shall
be at least one heading on the page.

3.3.4.1.7 ~. Step-by-step procedures for removal, dlssssembly,
repair, and inspection of the repairable items shall be developed only as
roquixed. Prooadural steps and checklist ilxms &l be numbered in accordance
with ML-M-38784. Extensive use of uniform stxuadardsand methods is cncouragad.
Instructions shall be limited to areas where the sequence of operations is not
standard shop practice or where special techniques are required for access to

a part requiring repair. Instructions on the tagging, labeling, and match-
making of
inspections
so specify.

parts shall be included in the procedure. When examinations and
must be performed prior to or during disassembly, the procedure shall

12
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3..3.4.1.7.1 Procedural step content. A procedural step shall be limited
LO a single operation or to repetitions of a single operation with the following
exceptions:

(a) If simultaneous operations are required, they shall be listed
together in the same step.

(b) If the step is a major step in a dual-level presentation (see
3.3.4.1.8), the major step shall express the action with a
single verb; for instance, “Turn equipment ON”.

(c) If the step represents a detailed procedure, as in (b), but the
procedure is so basic that the details should rarely be needed
by the intended users, or if the pwxxlure is very frequently
repeated, such as turn on, turn off, and calibration procedures,
the step shall refer to the procedure with a single verb and
cite a reference to the detailed steps. For instance, “Turn
equipment ON (see 3-46 for details).”

(d) Verification of the result of an operation may be included in
the step. For example, “Press pushbutton A to be sure indicator
A i.Slit.”

3.3.4.1.7.2 -oced ure led. Each separate procedure shall be limited
to a maximum of 10 steps.

3.3.4.1.8 ~1-level nresentatio~, If users of a procedure are expected
to vary widely in experience and capability, the contracting activity may direct

L that certain procedures be presented in a dual-level format. In this format,
detailed steps appropriate for inexperienced users shall be listed under major
steps. The major steps, without reference to the detailed steps, shall be
sufficient to support che performance of experienced users (see figure 13).
Dual-level, step-by-step procedures shall be provided in any of the following
cases:

(a) When accomplishment of the required action would not be obvious
to a journeyman mechanic unfamiliar with the peculiar equipment
covered by the TRS.

(b) When a peculiar or special action is required.
(c) When safes-related or precautionary procedures are required to

prevent personnel injury or equipment damage.
(d) When the required action involves an area with a known history

of failure due to improper procedures.
(e) When becawe of complexity of a particular procedure, it is

necessary to maintain the continuity of the TRS.
(f) When verification of the TRS demonstrates the need for a step-

by-step procedure to satisfactorily complete the required
actiion.

3.3.4 .1.9 .~. Prior to the listing of procedural
steps, introductory information shall be provided to help the user carry out the
procedure without interruption. Examples of relevant introductory information:

13

Downloaded from http://www.everyspec.com



MIL-T-24747(SH)

(a)

(b)

(c)
(d)
(e)
(f)

(g)

(h)

w

References to relevant explanatory, &scriptive, or theoretical
material.
Number and qualifications of personnel required to carry out the
procedure.

Test equipment required.
Special range of shop tools required.
Supplies and materials required.
Conditioned the equipment at the beginning of the procedure, and
references to pr0cedUr8s required to establish this condition.
List of any steps in the procedure that are discussed elsewhere
in the manual, with references to those procedures.

Warning, if applicable, to note4 and obey smfety notices in the
text.

3.3.4.1.9.1 ~ad-~. Procedural steps shall not be prefaced by a lead-
in which duplicates the heading, e.g.:

“Disassembly of a sensing unit. The sensing unit is disassembled according—
to the foliowing procedure: . . .“

3.3.4.1.9.2 Bele ante of Procedural textv . A procedure shall present
that information necessary for completing a task or preventing error.

3.3.5 ~ Each appendix shall be developed in accordance
MIL-M-38784.

3.3.6 ~. “men required. a glos=ry shall ~ in =cor~ce
ML-M-38784.

3.3.7 ~dices. When required, an index shall be in accordance
MIL-M-38784.

3.4 ~. TRSs shall be prepared in accordance
MIL-M-38784.

only

with

4

with

with

with

3.4.1 ~. Foo~otes t if req~reds shall beF~~II;~~
consecutively within each chapter using superscript &abic numeral-a.
to the text shall be placed at the bottom of the page on which they appear.

3.4.2 ~. wa~i~, cauti~c and note staEe=nts
(see figure 14) shall be included for e@wsis in all applicable installation,
operating, maintenance and repair procedures, and data i.. accordance with
MIL-u-38784.

3.4.3 ~. Health hazards shall be identified in accordance
with MIL-M-38784.

3.4.4 ~. TRSs covering products that directly
consume energy in normal operations shall include their energy efficiency ratings
in accordance with MIL-M-38784.

14
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3.4.5 ~ab~. Xables shall be prepared in accordance with MIL-H-38784,
figure 15, and the following:

(a)

(b)
(c)
(d)
(e)
(f)

(g)
(h)
(i)

Center the word “Table”, the applicable number, and the title
above the head rule.

Capitalize the word “Table” and eech principal word in the title.
Capitalize each principal word in column heads.
Single space entries within the table.
Align related entries in different columns.
Align entries within columns as follows:
(1) For decimal data, decimal points shall be aligned.

(2) For mathematical notaeion, multiplication signs shall be
aligned.

(3) ml other numeric data shall be aligned flush right.
(4) Alphabeticor alphanumeric data shall beali~ed flush left.
Indent carryover lines two spaces.
Specify units of measurement in row or column headings.
Arrange row entries in tables in groups of up to five rows.
Groups shell be separated with white space if no entries are
blank, and with light horizontal lines if any entries are blank.
At least 25 percent of the area within tables and between
columns and groups of rows shall be white space.

3.4-5.1 ~. men a table requires “ore ~~
one page, the number and title shall be repeated on the column head of all

L
following pages of the table, followed by “(Cent’d)”. Colum heads shall also
be repeated. When information opposite an item is continued, the items shall
be repeated, followed by “(Cent’d).”

3.4.6 ustr~. dra ~.w and sket- . Illustrations shall be used
to convey essential information and to support instructions in the TM. The use
of illustrations shall be required in instsncea where use will improve clarity
and reduce the volume of written material. Illustrations shall be prepared in
accordance with MIL-Ii-38784. Figure 16 provides a typical illustration. An
illustration shell contain the following information,

(a) UlwaWuu. Liberal use of illustrations is encouraged
to ensure clarity of descriptive text end procedural steps.
Exploded views shall be used to the greatest extent possible.
Parts shall be numbered to show the sequence of assembly or
disassembly and shall contain part identification by noun name,
quanti~, and other references. Redundant drawings shall not
be included. When only a pert of an existing drawing is
required, only that section of the drawing shall ba provided.

(b) ~. Each illustration shall be included as
part of a paragraph or follow as closely as possible to its
first reference in the narrative text. Use of fold-out
illustrations is discouraged. However, when an illustration
does require a foldout sheet, such as for a large schematic
diagram, it shall be located at the end of its relative

L
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discussion in the Cext and shall be printed with an apron.
Foldup-foldout (map fold) illustrations are striccly prohibited.

(c) Illustration titles. b illustration (not integral to the text
of a single numbered paragraph) shall be assigned figure numbers
and titles. The title shall identify the contents or purpose
of the illustration in such a manner as to distinguish that
illustration from others in the TRS. The title shall follow the
number (separated by a period end two spaces) on the same line.
The complete caption shall be centered below the illustration.
If the figure title exceeds one line, the second line shall be
flush left under the first word of the title. Single spacing
shall be used. The word ‘Figure” umdeach principal wordin the
title shall be initial capitals. The complete title for
sectlonal~zed foldout illustrations shall be placed flush right
on the last segment.

(d) ~. A material or parts list shall be
included with ●ach drawing. Only those parts referenced in the
text shall be identified on the drawing. When specifying
disassembly in accordance with disassembly sequence numbers, all
parts shall be listed. Text and illustrations shall complement
each other to communicate the required information.
Nomenclature shall be consistent throughout the TRS.

(e) ~c~eDtab~~ o w and illus~. Engineering
drawings and illustrations that are not prepared primarily for
TRS illustration purposes are acceptable if the copy print is
legible, reproducible, and readable when reduced to TRS =Ize. -
All Irrelevant material shall be removed.

(f) QSlkWME. Illustrations shall identify key part locations with
callouts neatly placed around the drawing. Care shall be taken
not to introduca clutter and distractions. The associated
operator’s manual identification numbers should be included as
a cross-reference indicator to aid the user. Cite the method
used to present data as a note in the drawing.

(g) ~. Drawings which are to scale but not
dbensioned shall be reduced for inclusion in the mmud. A
line approximately three to six inches long, indicating the
actual scale of the subject drawing, shall be added to the
drawing before reduction. The scale shall then be reduced in
the s- proportion es the drawing.

(~) ~. Drawings and sketches reproduced or
modified from~an existing approved blueprint or drawing shall
contain information identifying the drawing,

3-4-6.1 ~. The follw~g are ~ ill~tration
types :

(a) Isometric projection exploded views.
(b) Illustrated parts breakdown.
(c) Engineering drawings.
(d) Sectional views.

16
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(e) Assembly, disassembly, reassembly, installation, and fabrication
drawings.

(f) Schematic diagrams, block diagrams, and timing circuit diagrams.

(g) Item location illustrations.
(h) Test set-up diagrams.
(i) Wiring diagrams.

(j) Gearing and linkage diagrams.

3.4.6.2 ~. Exploded viev isometric drawings

shall be used whenever possible to show the proportionate size of machinery
parts, proper relation to other parts, and assembly or disassembly sequence.
It is preferable Ehat all partebe exploded in imaetric projection of their line
of assembly axis. Sectional views or item location drawings should be used to
indicate where critical measurements shall be taken or when the information
presented is easier to understand when depicted as a cross-sectional view. Parts
should be numbered in disassembly order sequence, with a parts list including
part name and number on each figure. As a rule, sectional drawings are not
needed when isometric drawings are available.

3.4.7 s~ . Writing style shall be in accordance with
MIL-M-38784 and the GPO style manual.

3.4.7.1 ~u~n ort of user . To the extent possible, information shall
be presented that:

(a) Directly supports the immediate task of the user.
(b) Minimizes rteedfor reading, studying, and conceptualizing skills.
(c) Minimizes need to refer to other documents or text material.

3.4.7.2 ~nizati n f th te hnical ~ . To ensure comprehensibility
(see 6.4.8), technical ~“nuols s~llcbe organizedon che basis of the user’s need
for information. In complex equipment (see 6.1.6 and 6.4.15) or systems, where
hierarchies of functional (see 6.4.12) and physical relationships exist, corre-
sponding technical tasks shall be grouped together in order of importance. An
overview of the hierarchical arrangement of tasks by which the manual is organ-
ized shall be provided. This overview My be illustrated as a family tree or
top-down breakdown of the tasks. l’hehierarchical arrangement shsllbe described
in the introductory chapter of the technical manual.

3.4.7.3 ~. To the extent possible, all information
required to complete a single task shall be put in one location in the manual.
Information and artwork shall be repeated as necessary to fulfill this
requirement. The need for the user to refer to other parts of the manual or to
other information sources during perfo rmance of a task shall be minimized.

3.4.7.4 ~.

3.h.7.4.l Vocabul~. The vocabulary shall conform to the requirements
in MIL-M-38784.

17
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3.4.7.4.1.1 1~ . Concrete and specific language
shall be used to reduce vagueness. Examples are as follows:

(a) Abstract and general: Precautions should be taken against
fire.

Concrete and specific: Periodically inspect fire doors and
automatic sprinkler system.

(b) Abstract and general: It is wise to make the area comfortable
and to make provisions for shutting out
noise from the shop.

Concrete and specific: Air-cotiition the area and soundproof
the walls.

3.4.7 .4.1.2 ~- -l~cat~ phr~e~ =hall be
avoided. Examples are as follows:

SiR!sik Unnec ss~Y elaboratee

About
After
Because
Require
Enough
Find out
For
Get
If
Now
Since
TO

As to, with regard to
Subsequent to
Inasmuch as, for the reason that
Necessitate
Sufficient
Ascertain
For the purpose of
Acquire, obtain, receive
In the event that
At this time, presently
Inasmuch as
In order to

3.4.7.4.1.3 ~. Use of synonyms to provide variety in technical
writing can lead to confusion. If there are several synonyms for a concept or
object, only one shall be selected and used consistently throughout the technical
manual . For example, do not use the terms unit, assembly, equipment, component,
and hardware interchangeably to refer to the same item.

3.4.7 .4.1.4 ~. Nomenclature associated with systams, equipment,
and components shall be introduced by means of illustrations coordinated with
descriptive text.

3.4.7 .4.1.5 ~. In each section supporting a
single user task, official terminology shall be used for the first reference to
a hardware item. Official terminology shall be used wherever the use of a
shortened name might be ambiguous.

-

3.~.7.4.l.6 ~. Abbreviations and acronyms shall
be used sparingly and in accordance with HIL-M-38784. The use of abbreviations
and acronyms shall be such that there is no need for experienced users to consult

18
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a glossary of abbreviations and acronyms. Abbreviations and acronyms should be
used for those systems, subsystems, equipment, components, organizations, or
other items which are ordinarily referred to by their abbreviations or acronyms
by experienced personnel, When abbreviations or acronyms are used as markings
on the equipment, the same abbreviations and acronyms shall be used in the
technical manual.

3.4.7.4.2 $entence strueture and ~ramma~ .

3.4.7.4.2.1 Word order. Sentences and clauses shall be written using
simple word order (subject, verb, object) to the extent possible. Modifiers,

including prepositional phrases, shall be as close ● possible to the word
modified. These word order requirements shall be relaxed only to the extent
necessary to avoid ambiguity or distortion of meaning. Procedural steps shall
start with an active verb; lubricate. remove, tighten, and so forth.

3.4.7.4.2.2 Com lex sentences. If a sentence has more than one clause
and is more than 20 words in length, it shall whenever possible be rewritten as
two or more simple sentences (see 6.2),

3.4.7.4.2.3 ~. If any series of three items or more appears in
a sentence, the sentence shall be written so the items will appear in explicit
liSt fO~ 8S fO~lOWS:

(a) All dirty, greasy, or water-repellent surfaces are then rubbed
or scrubbed with swabs or brushes.

(b) Using swabs or brushes, rub or scrub all surfaces which are:
dirty
greasy
water-repellent.

3.~.7.~.2.~ ~. First person pronouns should be used,
to avoid indefinite passive construction; for example, ““Wefound that. ..“ rather
than “It has been found....”.

3.4.7.4.2.5 ~tandard E@ish ~rammar. Rules of grammar for standard
American English shall be used. Colloquial, substandard, and slang expressions
shall not be used. Infinitives may be split and sentences may be ended with
prepositions in cases where not doing so sounds awkward or stilted and is likely
to distract the user’s attention from comprehending the content.

3.4.7.4.2.6 in rnwcedur e%. Sentences directing the actions of
the user shall be in the active voice and imperative mode. If more than one
person is involved, the directions shall be In the active voice, indicative mode,
third person.

L

3.4.7.4.2.7 Positive form. Procedural steps shall be in positive form
(“Close the container” rather than “Do not leave the container open”) unless the
meaning demsn& the negative form.

19
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3.4.8. ~. References shall be kepL to a minimum and shall be
limited to government approved documents such as military specifications and
standards, technical manuals, drawings, engineering change data, and other
approved material which will enhance the clarity and support the repair
requirements and processes delineated in the TRS. When commercial documents are
the only suitable reference material available, approval shall be requested of
the Government upon request of the IRS preparing activity. Strong justification
must be provided. Referencing shall conform to the following:

(a) Where a s-1 amount of information is needed (fewer than two
pages), the applicable -terial shall be copied verbatia.

(b) Where -a Large amount of material is required @ora than two
pages) the applicable material shall be referenced fully,
including the publication number and title. An example is
NAVSEA O9OO-LP-O38-6O1O (Chrome Plating). Reference to
alternative repair procedures and drawings required to refurbish
parts is acceptable if that refurbishment information is not
routinely required.

(c) Where the reference is to an entire content of another document,
the reference shall be only to the title of the publication and
the publication identifying number. It is not considered
necessary to repeat quality control standards or other approved
routine procedures which have been addressed during specialty
training. For example, the requirements of MIL-STD-278
(Welding) or NAVSEA O948-LP-O45-7O1O (Level I Material) shall
not be repeated but invoked through reference. -

3.~.8.l ~. References within the text shall conform
to the following:

(a) When a reference applies to one item within a sentence, place
the reference in parentheses ~diately after the item being
referenced. For example: “The test set (figure l-l) comprises
a main panel (figure 1-2) and a power supply (figure 1-3).”
When a reference applies to an entire sentence, place the
reference at the end of the sentence: “This characteristic
causes the first portion of control nuwasnt to be less
effective (figure 3-3),” or show the reference in a complete
sentence: “The procedure for making the adjustment is shown in
figure 3-23.”

(b) When a reference applies to an entire paragraph or paragraphs,
place the reference after the paragraph heading, for example,
“3-2 Condenser Tube Nest Arrangement (figure 3-56).=

3.4.9 EKEbw&E. Enclosures may be used to include closely - zal.ated
material which is not an inherent part of the TRS. The enclosures, identified
in full, shall be listed by numbers, for example, (1), (2), and (3), in the order
they are mentioned in the text. Enclosures shall be Inserted immediately after
the last Appendix. The page designation shall be “Enclosure _, page _ of

n
—.
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3.4.10 GODV “~hts and ~roDrietarv information. Commercial copyright and

proprietary material shall not be incorporated in the TRS unless essential to
satisfying the TRS objectives (see 6.2). When it is necessary to include this

material, it shall be clearly identified and the following warning statement
included on che TRS title page:

“This document contaha copyright or proprietary materials.

Infringement of copyright or proprietary meterial may violate existing
Federal laws end statutes and result in crininal penalties,
imprisonment, or =moval from office.”

3.5 e I m&E ~ &e* cal con= . The TRS shall be &veloped as

a two-volume package. HM&.E TRS technical data shall be formatted as follows.

(a) Part
(1)
(2)
(3)
(4)
(5)
(6)

(7)
(8)
(9)

(lo)

(11)
(12)

(b) Part
(1)
(2)

(3)
(4)

(5)

(6)

one of the volume shall contain:
Title page (see 3.3.1).
Front matter (see 3.3.3).
Chapter 1 - General information (see 3.5.1).
Chapter2 - Shipboard remeval (and replacement) (see 3.5.2).
Chapter 3 - Unit disassembly (see 3.5.3).
Chapters 4 through “n” - Item overhaul procedures for each
major component and assembly with a separate chapter for
each component (pump, turbine) and major assembly
(governor, governor valve and se?womotor,

P-, motor driven

attached oil
oil p-”) shall be provided. Each

chapter shall discuss disassembly, inspection, repair,
reassembly, testing, and so forth (see 3.5.4).
Chapter n + 1 - Unit assembly (see 3.5.5).
Chapter n + 2 - Unit shop test (see 3.5.6).
Chapter n + 3 - Shipboard installation, alignment, and
testing (see 3.5.7).

Appendix A - 14andatory overhaul replacement parts list (sea
3.5.8.1).

Appendix B - Contingency material list (see 3.5.8.2),
Technical manual deficiency evaluation report (TMDER) (see
3.5.9)/User activi~ technical manual comment sheet
(UATMCS) (see 3.6.8).

two of the volume shall contain:
Title page (see 3.3.1).
Front matter that describes content and instructions for
collecting and disposing of the data package (see 3.3.3).

Material condftion/overhaul report (see 3.5.8.3).
Apwndlx C - examl.nation, zest, andrepair action record
(ETRAR) (see 3.5.8.f+).

Additional appendices (D end on) - special requirements
(see 3.5.8.5).

TMDERs (see 3.5.9).

3.5.1 Chaut r - General inf~tio~1 . This chapter shall provide a
general overview oef the data presented in the TRS. The chapter shall include
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.theinfmmationspecified in3X5..l.l thrm@.3.5..l..8 and iden~ified with numbered
paragraph headings as applicable.

3.5.1.1 ~coDe. The scope shall include a brief summary of the purpose,
content, and arrangement of the TRS, including appendices. It shall also state
that all commercial and goverxnent activities involved in the overhaul process
must meet all IRS class B overhaul requirements.

3.5.1.2 ~. This @aragraph shall state that the TRS takes
precedence over all other tec~cal documents for overhaul of the commodity.
It shall further state that the shop supe~isor or design division should be
contacted regarding problems associated with use of the TRS.

3.5.1.3 ~. This paragraph shall state that compliance
with the applicable chapters Of che ~ is mandatory and that, upon completion
of the overhaul, equipment ~taeet the stated performancee specifications. This
paragraph shall also contain the following information:

(a) Specify that configuracian changes are not authorized without
Government approval.

(b) Address visual inspection require~nts of replacement parts and
specify that the TIM does not require replacement part testing.

(c) State that parts listed in the mandatory overhaul replacement
parts list (appendix A) are included because of high past
failure rates and/or cost to repair or replace and that these
parts shall be replaced regardless of condition. Therefore, -
thss meterial still be m hand prior CO performing a class B
overhaul in accordance with the TRS.

(d) Specify that the conti~ency material list (appendix B) contains
a list of those parts that may need to be replaced during the
overhaul. The decision to buy these contingency parts shall be
made by the overhauling activity.

(e) Direct the TRS user to record specified readings, test results,
inspection and etination results, as well as corrective
actions; end forward this data to the TRS maintenance activity.

(f) Specify that data readings are recorded at certain inspection
and verification (I&V) points during the overhaul. An
individual shall be chosen to sign off on all mandatory I&V
points. The local overhauling activity may designate additional
I&V points if needed.

tQ pmsmt all do~nta, ekicatiana, product .engimaering &avhgs and
schematics, specif%cationa and standards, engineering change data, and other
zeferenco data used in the pzaparation of the ~ and referenced in the text.
Applicable documents shall be listed in the order they are referenced in the
text.

3.5.1.5 ~assemb~.
repairable items coveredby the TIM. Items

22

This paragraph shall identify the
shall be identified by nomenclature,

—
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iuode1 number, APL, commercial and government entity code (GAGEC) , and
manufacturer’s part number. These data shall be listed in tabular form. This
paragraph shall also provide a tabular list of the ship or machinery alterations
which have been incorporated into the TRS and the hull numbers to which they
appIy. If no ship or machinery alterations have been incorporated into the TRS,
a statement to that effect shall be included.

3.5.1.6 Bw ts replacement. Subparagraphs in this topic area shall be
developed to specify that:

(a) The local manufacture or fabrication of certain parts is strictly
forbidden. Because of the critioal nature and stringent
manufacturing requirements, the Goverrusent has restricted the
manufacture of these parts to qualified sources. A tabulur
listing of all such parts shall be provided. The list shall
contain the restricted part by name and part number. In
addition, these parts shall be highlighted by an appropriate
note in Appendices A or B, as applicable. A printout of those
parts which have been restricted may be obtained from the
Government activity providing supply support for the commodity.

(b) Parts examined which do not meet acceptance criteria may be
repaired (if not on appendix A or a restricted part) or shall
be turned in to the supply system or disposed of using current
procedures and documentation. Imcal manufacture of non-
restricted parts may be accomplished when acquisition is
delayed; however, these parts shall conform to drawing
specifications and source inspections.

(c) Shop store items such as gaskets and packing material, locknuts
and lockwashers, cotter pins, keys, etc. , are not listed in the
mandatory overhaul replacement parts list or contingency
material list but shall be replaced. This material shall be on
hand to accomplish the planned overhaul maintenance.

3.5.1.7 SDecial facilities. test eauiDtnent. skills . and test conditi ons.
This paragraph shall note the special or unusual equipment, facilities, or
personnel skills required to accomplish the ‘IRSequipment overhaul. It shall
include the following information as required:

(a) The special facilities required to perform the overhaul shall
be identified as prescribed and listed in tabular form.

(b) Special test equipment (or acceptable alternative items) and
repair aids required (specify quantities) in the exami=tion,
repair (Including alignment, adjustment, and troubleshooting),
and performance or acceptance testing (see 6.4.1) of the items
covered by the TRS, shall be identified and described. A
tabular listing is preferred.

(c) Skills requiring

information shall
tabular listing.

special training shall be defined.
be presented in a brief narrative form

23
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(d) Special work station environmental conditions required in the
overhaul process shall be specified; for example: atmospheric
pressure, specific temperatures, relative humidity, or clean
rooms . This information may be appropriately detailed in table
format .

3.5.1.8 TRS user’s Comments Drocedur~ . A brief instruction to the TRS
user shall be developed specifying that comments or recommendations concerning
the TRS are to be forwarded for consideration. The following statements are
examples of instructions to be included in the TRS.

(a) For materials under NAVSEA’EI cognizance, errors, omissions,
discrepancies, and routine suggestions for bproving TRSs shall
be reported to the Comutnding Officer, Naval Ship Weapon Systems
Engineering Station (Code 5HOO), Port Hueneme, CA 93043, on a
Technical Manual Deficiency/Evaluation Report. To facilitate
such reporting, three copies of Form 9086/10 are included at the
end of this TRS. All coesaents will be thoroughly investigated
and originators advised of actions taken. Extra coptes of
NAVSEA Form 9086/10 may be requisitioned from the
Standardization Document Order Desk, Bldg. 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.

(b) Urgent priority TRS deficiencies shell be reported by Naval
message with transmission to NAVSHIPWPNSYSENG-STA, Port Hueneme,
CA; the designated ISEA (specify by short title from the U.S.
Navy Plain Languege Address Directory); the TRS maintenance
activity; and the cormaodity life cycle manager as multiple
addressees. Local message handling procedures shall be used.
The TRS by title and TXIN/stock number shall identify each
message processed.

3.5.2 This chapter shall
include procedural, inspection, repair, data recording, and testing information
with supporting appendices, warning and caution statements, and sketches in
accordance with applicable TRS requirements:

(a) Unit boundary identification (adciressingoverhaul considerations
for complete or partial unit overhaul/removal).

(b) Draining unit.
(c) Insulation removal (with appropriate asbestos hazard warnings).
(d) Interference, interface, and piping removal (with appropriate

asbestos hazard warnings).
(e) Unit installation site (foundation, interface, and so forth.

(1) preparation.
(2) Cleaning.
(3) Impecti.on.
(4) Repair.
(5) Blanking-off, tagging, etc. (including applicable tag out

requirements ),

24
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(6) Removal (and replaceraent)
have been developed, they
as required).

rouCes -(where specific routes
shall be included or referenced

3.5.3 This chapter of the TRS shall specify
the requirements for disassembly of the”major components (see MIL-M-15071) of
the unit to facilitate the work breakdown structure of a compound unit, as broken
down into repair sections in chapters 4 through ‘n”, as required. Procedural
and data recording requirements with supporting appendix pages, warning and
caution statements, and sketches in accordance with the applicable requirements
shall be provided for ehe following:

(a) Major unit boundary identification.
(b) Coupling separation/fnterface end piping removal, electrical

disconnection.
(c) Mejor unit removal.

3.5.4 Chamters 4 throuzh MU {and others as reau ired) - Item overhaul

Pr ce~reao . These chapters shall contain proceciures, minimum test and inspection
requirements, processes, methods, and data deemed necessary for the satisfactory
accomplishment of a class B overhaul. Acceptance or rejection criteria for wear,
deterioration, dimensions, operating parameters, alignment, and other standards
of acceptance shall be specified, with limits listed in the text and in appendix
c. Each component or major assembly shall be defined in a separate chapter.
The chapters and the sections within each chapter shall be arranged in a top-

- down logical sequence of disassembly, repair, and assembly. Each chapter shall
contain the following sections:

(a) Removal, disassembly, inspection, and repair procedures.
(b) Examination and acceptance criteria, corrective action, mandatory

replacement parts, cleaning methods, and data collection.
(c) Reassembly procedures.
(d) Acceptance testing (if applicable). Subsections will usually

discuss subassemblies or individual parts (may be more than one
related part per subsection).

3.5.4.1 Bemoval. assembly. inspection. and re~~rocedures Step-
by-step procedures for the disassembly, repair, and inspection of the repairable

.

items shall be developed. Detailed instructions shell be limited to areas where
the sequence of operations is not obvious or where special techniques are
required for access to a part requiring repair. When the sequence of disassembly
is obvious , it is sufficient to state “Disassemble by removing parts in
accordance with the disassembly sequence numbers.” Additional instructions,
cautions, and warnings should be specified in sequence with a disassembly
instruction as required. Instructions on the tagging, labeling, and match-
making of parts shall be included in this paragraph. When examinations and
inspections must be performed prior to or during disassembly, the TRS shall so
specify. Step-by-step procedures shall be provided in any of the following cases
(see figure 13):
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(c)

(d)

(e)
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When accomplishment of tie required action would not be obvious
co a journeyman mechanic unfamiliar with the particular
equipment covered by the TRS.

When a peculiar or special action is required.
When safety related or precautionary procedures are required to
prevent personnel injury or equipment damage.
When the requirad action involves an area with a known history
of failure due to improper procedures.

When because of the complexi~ .of ● particular procedure it is
necessary to maintain the continuity of the TM.

3.5.4.2 Mendato~ replacement twr~ . When the requirement exists for the
planned mandatory replacement of particular items, the ‘IRS shall reference the
mandatory overhaul replacement parts list (see figure 17). The list shall be
in tabular format, in appendix A, and shall identify those parts that are
required to be replaced, regardless of their condition. Replacement materials
shall be available at the overhaul activity in accordance with the TRS
instructions . -les of ~datory replacement items may be parts such as
seals, washers, vacut.nntubes, air filters, and motor brushes (see 6.2).

3.5.4.3 ~. Criteria to determine the suitabili~ of
worn or degraded critical parts for continued use shall be developed and shall
explicitly state the measurable wear and deterioration limits which, if exceeded,
would require corrective action to maintain reliability and specified perform-
ance. These data shall appear in the text and be preeanted, in tabular form,
in appendix C. Data shall i&ntify the part and measurable limits. Departures -
from existing limits shall be highlighted with a text footnote. Corrective
actions shall also be specified in the text.

3.5.4.4 ~. When applicable to the repairable items
covered in the TRS, special processes and methods of cleaning and examination
to be performed on each disassembled itam shall be described. Special cleaning
and inspection

(a)

(b)
(c)

(d)

(e)
(f)

instructions shall include:

The pre-cleaning examination requirements and cleaning process
to be used for each item requiring cleaning.

Step-by-step procedures for accomplishing the cleaning process.
Specific identification of cleaning materials to beuaedby their
coa90nly known name and specification number. These data may
be provided in tabular format.
Quantitative instructions for the variables associated with the
cleaning process; for ●xample: ●ir pressure,, moisture content,
solvent tampexature, ~ak time, ultrasonic fraquency, drying
tlma, and temperature.

Procedures for
Po@t-cleaning
instructions.

use of npecial
examination,

tools, jigs, or fixtures.
presentation, and handling

26

Downloaded from http://www.everyspec.com



MIL-T-24747(SH)

(g) Cautions or warnings to be observed to protect
equipment.

(h) Other data as may be determined appropriate for
items.

personnel and

the repairable

3.5.4.5 Inspection. data CO1lectiwt. and CO= ective actions. Procedures,

special instructions, examination, and technical information (including
supplementary illus~rations and tabular lists) required &o perform effective
inspection and repair of the repairable items covered in the TRS shall be
identified (see 6.2). The actions to be performed shall ensure that the
repairable items meets or exceeds the specified performance requirements of the
final acceptance test <see 6.4.11) andaddsfi-es all quelityaesurance inspection
requirements.

3.5.4.5.1 ~. Datalled step-by-step procedures for
identifying problems shall be developed.

3.5.4.5.2 Corrective action. Detailed step-by-step procedures for
corrective actions, including the repair and replacement of defective, damaged,
or deteriorated parts, shall be &veloped.

3.5.4.5.3 ~nsDection and verification (I&v~ . I&V points shall be noted

in the TRS left-hand margin by “I” or “Vw, both in the text and appendix C. I&V
points shall be determined by using the best engineering judgement. All data

to be collected shall be ~cifie-d in the %snct. The requirement to sign all ItAl
L points shall be included in the front matter of parts 1 and 2 of the TRS.

Signature blocks shall be provided as appropriate in the examination, test, and
repair action record (ETRAR) (sea 3.5.8.4).

3.5.4.5.4 ~ ~=fledPr=ed”es still
be identified or developed for sophisticated mechanical end electrical alignments
and adjustments. Procedures shall describe the methods used and special tools
and equipment required to achieve the setting and positioning of adjustments and
controls, and mechanical, gearing, and linkage alignments within the repairable
item.

3.5.4.6 Reassembly. Illustrations, reassembly instmctions, and
examination requirements for the reassembly of the repairable items shell be
developed as required. The use of any special tools, jigs, fixtures, or test
equipment shall be specified. Where sequence of reassembly is obvious, It is
sufficient to state ‘Reassemble by installing parts in accordance with the
reassembly sequence numbers”. Additional ixlstructions, Cautions, and warnings
shall be specified in sequence within ● reassembly instruction when required.
Figures prepared to support disassembly instructions may be rapeated: however,
sequence numbers shall be changed to reflect proper nu9erical order for
reassembly. The instructions or procedures shall indicate the following:

(a) The use of corrosion-preventive compounds, paints, or other
materials and the use of gaskets or sealing compound materials
shall be specified by nomenclature, trade name, specification
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number, and national stock number (NSN). Non-NSN consumables
and materials shall be avoided whenever possible.

(b) Identification of all points requiring lubrication, the kind of
lubricants required, and the method of application. Lubricants
to be used shall be those specified in the standard lubricants
lists. A NSN shall be listed if ,available. Additional
information regarding lubrication canbe found in MIL-HDBK-267.

(c) Anyapecial instructions for installing fasteners, safety wiring,
cotter pins, and other locking devices.

(d) Special instructions for aligning, adjusting, and ~uring
tolerances, clearances, 8TAd play, backlaah, and tolerances
between gears and linkage alignment data.

(e) Identification of critical examinations and tests during
reassembly end, if required, pr~sions for data collection.

(f) Refere=e to tables, appendices, or illustrations as applicable.

(g) Other dam as may be determined appropriate for the repairable
items type.

3.5.4.7 ~. Acceptance testing shell be specified for each
individual component, if nee&d, and for the system as a whole. The section
shall specify that:

(a) After completing all repair or overhaul actions and when the
repairable item is considered ready for final examination, the
item shall be inspected for proper identification and tested to
verify satisfactory performance. +

(b) The,ecceptenca test shell be aco~lished inaccordenca with the
established perfo~ce requirements. Reference shall be made
to pertinent data contained elsewhere in the TRS.

(c) Specified data collection requir~nts for the item shall be
included in the TRS ETRAR (see 3.5.8.4).

3.5.5 ter n + 1 (or as auo~le ) . Unit ass@ly . This chapter
shall specify all criteria addressed in chapter 3 as applicable to unit
reassembly. The following items shall be covered:

(a) Major unit installation.
(b) Piping/interface Installation/alignment.
(c) Coupling cold alignment.

3.5.6 n + 2 (or as avnwel . Sho~t test. This chapter
shall be developed to facilitate work breakout for a complete unit that requires
a unit shop test prior to shipboard installation. An approved outline for the
generic unit shall be used in determining the following unit test requirements:

(a) Test stand requirements.
(b) Unit flush.
(c) Unit shop test requirements.
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3.5.7 ma ter t +D ~ 3 (or DO1 S rd ins mmas a icable) - hipboa tallation, ali ent

and testing. This chapter shall specify requirements for:

(a) Unit installation.
(b) Insulation instigation.
(c) Cold alignment recheck.
(d) Pping/interface installation/alignment.
(e) System check.

(f) Coupling hot alignment.
(g) Unit break-in.
(h) Final acceptance test.
(i) Interfacing system inspection.

3.5.8 ~. The TRS shall provide pertinent supplementary and
reference data required in the inspection, parts replacement, testing, and
acceptance of the repairable items covered in the TRS. Each appendix
contain a statement delineating its purpose and application. Appendices
be in accordance with MIL-M-38784 (see 6.2).

3.5.8.1 Armendix A - Mandato~ werhaul reD_nt

final
shal1
shall

This
appendix shall contain a comprehensive list of items which must be replaced,
regardless of observed condition (see 3.5.4.2). There shall be a separate sheet
listing the mandatory replacement parts for each unit subassembly or major
subassembly component. The parts designated for the mandatory overhaul
replacement parts list shall be specified by the preparing activity and approved

k by the acquisition activity using the following considerations:

(a) Parts which are usually damaged or destroyed during equipment
disassembly.

(b) Parts normally subject to accelerated wear.
(c) Parts known to be more economical to replace than inspect.
(d) Parts which have a history of high usage.
(e) Parts that have a high documented failure rate and/or

are costly to replace between overhauls.

NOTE: All TM written requirements shall be met before a class
B overhaul will be certified as complete. If a material
ordering guide (lloG)exists for an item being covered in
the TRS, the HOG may be used to develop appendix A.

3.5.8.2 b~n~ix B . Cont~cv mat~lal list . A contingency material
list shall be developed. It @hall be a tabular listing of parts, similar to
figure 18. When developed, there shall be a separate sheet for each unit
subassembly or ~jor subassembly/component. The contingency material list is
a guide for material that may be needed when the unit is overhaded It shall
list the parts which may require replacement during the overhaul of the unit.
Any part listed in the contingency material list shall be addressed in the
appropriate inspection and repair subsection of the TRS. Those parts whose costs
approach or exceed the total cost of the unit shall not be listed Parts which
rarely require replacement and are not normally replacement parts for unit

L
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overhaul shall not be listed. A .WC., if it .exlsts, my be used ZO develop
appendix B.

3.5.8.3 Material condition/overheul reDort (Mc/C?Q. A certification
document shall be prepared for the TRS sta- that the overhaul has been
properly completed and meets all means specified acceptance criteria. It will
also provide a means to collect additio~l, info~tion from the line mechanic
concerning conditions obse~ed prior to, and duri~, tie overhaul. Directions
for recording data and distribution of the report ~11 bespeciftid in the TRS
text. A typical MC/OR is shown in figure 19. At a mlnl.mm, MC/ORs shall conform
to the following:

(a) Check-the-box and short fill-in questions shall be used to the
greatest degree possible.

(b) A heading identifying the component shall be completed by the
preparing activity.

(c) Specific questions regarding the “as found= material condition
of the item shall be prepared.

(d) Provision shall be made for the mechanic to supply informal
co~nts and short remarks.

(e) Specific questions or statements regarding the “as overhauled”
state of the item shall be prepared.

(f) Provision shall be made for the mechanic to record or highlight
any approved or unapproved deviations and out-of-spec data.

(g) A separateMC/OR shall be prepared for each subassembly and major
subassembly component and shall be included in the appropriate --
data section in part 2.

(h) MC/ORs shall be identified in the table of contents, list of
effective pages, and TRS text.

3.5.8.4 c (Dart 2) . . Required ~ information (see
figure 20) shall include the system tast step ntier and the desired response
and tolerance limits. Other information may vary according to the equipment type
or user requirements. Separate sunmary sheets shall be developed for each
subassembly and major subassembly/co~onent as previously specified in the IRS
and assigned an appropriate title. Each instruction to record data in the TRS
text shall also be entered in the ETRAR. When possible, a line drawing
identifying the mea.sur~nt to be taken shall be provided on the same page.
Reading speclficathns or paratirs that depart from original design
characteristics shall be highlighted and footnoted with rationale. A space for
signatures at specified data entry ●nd I & V points shall also be provi&d. The
last section of appendti C for e-h Mjor subass~ly c~onant ●nd the last
section of the total unit shop test and unit final acceptance test shall specify
the minimum criteria for dete~ini~ whether the class B overhaul requirements
are in accordance with C,bvmrnmnt tusting criteria. No-ace for recording data
on these pages shall be provided. However, activities shall be directed to
submit all local shipyard test forma wfth the completed overhaul record (part
2oftheTRS).
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3.5.8.5 b~ic ional .apDen&ces (D ~d
.

~n~. Mhen specified (see 6.2), the
text in the body of the TRS shall specify any other special requirements covered,
with additional appendices.

3.5.9 de~vev~ort (- . The preparing

activi?q shall include three copies of this form at the back of each TRS (see
figure 21). The T14DER shall be used to provide feedback on corrections and
suggested improvements to the methods and procedures specified by the TRS. The
TMIN and title shall be preprinted on each form by the ,preparer.

3.6 e 11 . Elec~ tec~cal co- . The sequence
of electronic equipment TRSs technical date shall conform to the following:

(a)
(b)
(c)
(d)

(e)
(f)

(g)

(h)
(i)

(j)
(k)
(1)

(m)

Title page (see 3.3.1).
Front matter (see 3.3.3).
Chapter 1 - General information (see 3.6.1).
Chapter 2 - Facilities, test equipment, personnel, and test
conditions (see 3.6.2).

Chapter 3 - Inspection methods (see 3.6.3).
Chapter 4 - Performance test procedure (see 3.6.4).
Chapter 5 - Overhaul procedure and final acceptance test (see
3.6.5).

Chapter 6 - Packaging and handling (see 3.6.6).
Appendix A - Repairable item data (see 3.6.7.1),
Appendix B - Test support equipment data (see 3.6.7.2).
Appmdfx C - Test data record sheets (see 3.6.7.3).
Additicmd appendices (D andon) - Other appendices or enclosures
(as required) (see 3.6.7.4).

TMDERs/UATMCSs (see 3.6.8).

3.6.1 ~ter 1 G~ . This chapter shall state the

purpose, organization, and intended use of the TRS. This section shall include
the information specified in 3.6.1.1 through 3.6.1.7.

3.6.1.1 ~. A pictorial presentation of the
repairable items covered in the TRS shall be placed on the page preceding chapter
1 (see figure 22).

3.6.1.2 ~. This chapter shall include production process
flow charts or work flow block diagrams (figure 2) graphically depicting the
required sequence of repair/overhaul events during the maintenance process
described in the TRS. These displays may consist of block diagrams depicting
the entire process with more detailed flow charts shoving specific phases of the
repair/overhaul process. Sufficient detail shall be provided to clearly
illustrate the described prooess.

3.6.1.3 ~CODQ. The scope shall:

L

(a) Include a brief summary of the technical content of the IRS
including all appendices. It shall include statements that:
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(1) Conformance with -the TIM is ,zequired of designated
commercial and Government activities authorized co conduct
the class B overhaul of the items covered in the TRS.

(2) Ensure that component configuration changes are not
authorized unless previously ~proved by. the life cycle
manager.

(3) The TRS reflects the latest (state the date) approved
configuration and technical documentation.

(b) Identify.the repairable items covered by the IRS using approved
nomenclature, NSN, APLs, and all applicable GAGEC and part
numbers. It shall also i&ntify the next higher amsembly,
equipment, and systwa in which the repaf.rable item is used.
These data shall be listed in tabular form.

(c) In cases where the TRS specifically pertains to a repairable end
item containing a repairable subassembly, it shall contain
statements that:

(1) Identify the subassembly in the same fashion as item (b)
ahove and the applicable subassembly TRS document number.

(2) Briefly stat. the relationship of the subassembly to the
repairable end item.

(3) Rovide the data in tabular form.
(d) Provide a tabular list of ship alteration records (SHIPALTS),

field changes, or engineering changes that have been
incorporated into the TRS.

(e) ‘Provide a point :of contact for answering questions which may
arise during overhaul/repair concerning configuration or -
SHIPALTS in accordance vith the requirements of the acquisition
activity.

3.6.1-4 ~. A tabular listing of the overall dimensions,
approximate weight, and approximate volume of the repairable items covered by
tbe TRsduOl be determined. Overall dlmsnsione shall b. the height, width, and
depth in inches; approximate wei@t shall be the total weight in pounds and
ounces; and approximate volume shall be the total volume in cubic feet and Inches
for the uncrated repairable items, with appropriate metric conversions, if
required,

3.6.1.5 ~. A tabular listing of all publications, product
engineering &rawinBa and schematics, spaclficatlona and standards, engineering
and fiem ~ data, and other rsfcr~e dats used in the preparation of the
TRS shall be presented. AP@icable docamanta shall be listed h the order they
are refercod in ths text.

3.6.1.6 ~. A statement shall be provldad that
waivers\&viati~ for minor material or performenc e chmnaetarksties may -be
approved at the local level only with contracting activity approval, Najor
design or logistic deviation/waiver request will be approved in writing by the
Government. Parts, clearances, or conditions for which specified requirements
cannot be met require compliance with DC)D-STD-480, execution of Form 1694 for
deviations/waivers, and approval for a departure from specification.
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3.6.1.7 sers comments ~rocedur~ . A brief instruction to the TRS user
shall be developed in accordance with requirements (see 3.5.1.8).

3.6.2 Chau ter 2 - Facilities. rest eu-nt. ~ersonnel. and test

Sondit~. This chap~er shall state the requirements for the facilities,
equipments, and overhaul personnel required to accomplish effective, efficient
refurbishment of the items covered by the TRS. This section shall consist of
the information described in 3.6.2.1 through 3.6.2.4.

3.6.2.1 Facilities. The facilities required (specify quantities) for the
repair process shall be identified and described. The following information
shall be normally listed in a tabular fore:

(a)
(b)

(c)
(d)
(e)
(f)

(g)

(h)

Work area, space, and storage requirements.
Shop machine, handling, and support equi~nt require=nts
(cosmtonand special).

Electrical power and ground requirements.
Hazard or safety and security requirements.
Electromagnetic interference and compatibili~ requirements.
Forced ventilation or air changes required from the facility.
Se~ice requirements; forexample, water, gas, hydraulic oil, and
so forth (specify required pressures and flow rates).

Other facility requirements as determined.

3.6.2.2 %est eauiDmen t. A tabular listing shall be prepared and shall
b

describe all test equipment and repair aids required (specify quantities) in the
examination, repair (including alignment, adjustment, and troubleshooting), and
performance or acceptance testing of the repairable items covered by the TM.
These data shall be provided in the form shown on figure 23.

(a) General purpose electronic test equipment (GPETE) shall be
selected from standard or substitute standard GPETE as listed
in MIL-STD-1364. (When it is determined that there is no
standard or substitute standard GPETE suitable for performing
the required tests, the situation shall be described, justified,
and referred to the contracting acttvi~ and written
authorization must be obtained prior to non-standard test
equipment),

(b) Equipment that is no longer manufactured nor available to the
Government shall not be listed.

(c) The accuracy of the reco=nded test equipment shall be less
than 25 percent of the tolerance allowed for the measured
parameter.

(d) Common hand tools normally used at depot maintenance facilities
for exaBple, screwdrivers, wrenches, amd pliers, shall not be
listed in the tabular format.

(e) Unique or special maintenance and calibration requirements of
the equipment listed in this section of the TRS shall be
specified. If no unique or special maintenance and calibration

L
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is required of any lis~ed equipment, the TRS shall so specify
(see MIL-STD-45662).

3.6.2.2.1 ~. The following types of equipment shall be
listed:

(a) GPETE.
(b) Special purpose electronic test equipment (SPETE).
(c) Automatic test equipment (ATE), and its peripheral equipment and

software.
(d) Dynamic test equipment; for ex.aqle, rate tables, tilt tables,

centrifuges, vacuums, and atmospheric pressure equipment.
(e) Weapon system or equipment product hardware (when prescribed as

a test bad for repairable items testing).
(f) Special test equipment or test set-up accessories; for example,

adapters, extender cards, and connecting cables required to
interface with the repairable items.

(g) special test hd.ding fixtures, jigs, gauges, and special hand
tools .

(h) Standard measuring instruments (S141)required for inspection or
examination that are not normally available at &pot maintenance
facilities.

3.6.2.3 lers onne~. The number of personnel required in the overhaul
process to perform the examination, test, and repalre specified in the TRS shall
be estimated. Each skill, work category, or function shall be defined and an -
estimate of the number of manhours per category needed shall be provided in a
brief, narrative form or in a tabular listing.

3.6*2.4 WuamwLu. All special depot work station environmental
conditions required in the overhaul process shall be so specified; for example,
atmospheric pressure, temperature, relative humidity, ●nd clean rooms, including
class (see FED-STD-209). This information may be presented in table format.

3.6.3 ~ . This chapter shall define the
conventional andany special inspection methods, procedures, and responsibilities
involved in the overhaul of the items covered by the TRS. Normally, the
inspection requirements specified in the TRS shall include those specified in
3.6.3.1 ehrough 3.6.3.4.

3-6.3.1 ~. A short paragraph s~ll specffy
that the quality assurance element of the overheul activity is responsible for
the performance of all inspection requirements.

3-6.3.2 ~. A panagraph shall spcify the requirement
to review all applicable publications such as standard &cuments, references,
drawings, and schematics to determine whether they are relevant to the items
under inspection.

34

Downloaded from http://www.everyspec.com



MIL-T-24747(SH)

3.6.3.3 Initial insnectio~. This paragraph shall specify all initial
inspection requirements (for example, visual inspection for loose, broken, or
damaged parts, conductors, contacts, and terminals). It shall verify the
repairable items configuration, and ensure that all applicable engineering,
production, and field changes have been properly incorporated. This paragraph
shall also specify that all discrepancies and defects are to be noted and
corrected before proceeding with further examinations and tests.

3.6.3.4 ~-DrO~P ctio~ This paragraph shall specify
(by category or type) all critical repai~ processing operations covered in the
~ requiring informal inspection and verification. This information shell be
presented as a tabular listing that cites the appropriate portion of the TRS (by
section or paragraph number) that delineates the required inspection procedure.

3.6.4 Chamter4 - Perf~an e te t nrc s ocedure. This chapter shall provide
detailed mechanical and electrical performance test procedures necessary to
verify that the repairable Item is operating within standards in all modes of
operation. The test procedures shall serve two primary purposes: (a) tobe used
as an initial performance test of the item prior to the accomplishment of the
overhaul, and (b) to be used as a final acceptance test after all required
repairs have been accomplished and the repairable item is considered to be ready-
for-issue (RFI). The object of the initial functional examination is to
determine the status of the repairable item as received by the depot; to compare
test results with data contained in incoming repairable items discrepancy or
failure reports; to identify repair item malfunctions and discrepancies; and to

- determine the extent of repairs required, This section shall be developed in
accordance with the test procedures paragraph of MIL-STD-1345 and shall contain,
as a minimum, the requirements specified in 3.6.4.1 and 3.6.4.2.

3.6.4.1 ~erform ante test Drocedure reauir entent~. Performance test
procedure requirements shall be similar to that presented in the example of test
procedures paragraph of appendix A of HIL-STD-1345. The test procedure shall
specify:

(a) Safety precautions and instructions.
(b) The titles of tests or examinations to be performed.
(c) Preliminary set-up data required to perform the tests or

examinations (see figure 24).
(d) Detailed step-by-step procedures for accomplishing the tests or

examinations.
(e) Test equipment and taols (see the test equipment and tooling

listing paragraph of llIL-STD-1345). Only equipment in chapter
2 that applies to performance testing shall be specified.

(f) Other data as may be determined for the repairable items type
may be shown.

3.6.4.2 Tes t data record. The TRS shall require that the results of the
test procedure be recorded on the test data record. The satisfactory operation
of the RFI repairable items shall be verified by the depot quality assurance
element personnel.

.-
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(a) The data required are the procedural steps, performance
requirements, TRS title, TRS number, item nomenclature, and item
part number (see figure 25).

(b) The TRS shall also indicate that the designated depot maintenance
activity responsible for the repairable items repair, shall
establish and maintain a file of the completed TRS test data
records.

(c) Other instructions as may be determined for the repairable items
type shall be specified.

3.6.5 ter 5 . Drocedure and f~ acceWance tQf& . This
chapter shell contain all procedures, processes, end9etheds for the sat~sfaotory
accomplishment of all overhaul and repair work. It shall also contain the
instructions required for the accomplishment of the final acceptance test of the
repairable items covered by the TRS. Acceptance or rejection criteria for wear,
deterioration, dimensions, electrical parameters, alignments, ●djustments, and
other standards of acceptance shall be specified. Additional information may
be required to properly accomplish particularly difficult repair actions.

3.6.5.1 ~. Ill~tra~i-~s-wby-
step procedures for the removal, disassembly, end inspection of the repairable
items shall be daveloped (see f~gure 13). Disassembly instructions shall be
ltiited to areas where the sequence of disassembly is not obvious or where
special techniques are required for access to a part requiring repair. Where
examinations, inspections, and tests must be performed during disassembly, the
TRS shall so specify.

-

3.6.5.1.1 ~. Illustrations shall show the sequence
of disassembly and shall contain part identification data by item number, noun
name, quantity, and reference &signation.

3.6.5.1.2 eria for Suitab~ m of worn-in-~rts versus new
Criteria to determine the suitability of worn or degraded critical parts for
continued use shall be presented. The criteria shall explicitly state those
measurable wear or deterioration limits which, if exceeded, require replacement
by new parts. These data shall be briefly presented, preferably in table format,
and shall identify the parts involved, provide the measurable limits, end specify
the required actions. Nan&tory replacement icams shall be clearly i&ntified
and reference made to the appropriate listing in the TRS Appendix A.

3.6.5.2 ~- When applicable to the repairable items
covered in the TRS, the process and methods of cleaning and examination to be
performed on each disassembled item shall be described. Cleaning and inspection
instructions shall contain the following:

(a) The pre-cleaning examination requirements and the cleaning
process to be used for each item requiring cleaning.

(b) Step-by-step procedures for accomplishing the process (see
3.6.5.1).
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(d)

(e)

(f)

(g)

(h)

3.6.5.3

process by their commonly known =e and specification number.
These data may be provided in tabular format.
Quantitative instructions for the variables associated with the
~eaning.process; for example. =lr ~suro, .moistuce con-nt,
solvent temperature, soak time, ultrasonic frequency, drying

time, and temperature.
Procedures for use of any special tools, jigs, or fixtures
required during cleaning.
Post-cleaning examination, presentation, and handling

instructions.
Cautions or warnings to be obse~d to protect personnel and
eqtipment .
Other data as may be determined appropriate for the repairable
items .

~. Illustrations and all reassembly
instructions and examination requirements for the reassembly of the repairable
items shall be developed. The use of any special tools, jigs, fixtures, or test
equipment shall be specified. If reassembly is the reverse of disassembly, a
statement to that effect will satisfy this requirement. The instructions or
procedures shall indicate the following:

(a) Use of corrosion -preventive compounds , paints, or other
materials. Gaskets or sealing compound materials shall be
specified by nomenclature, trade name, specification number, and
NSN .

(b) Identification of all points requiring lubrication, the kind of
lubricants required, and the methodof application. Lubricants
to be used shall be those in accordance with the lubricants
requirements of MIL-STD-454 or es approved in writing by the
contracting activity.

(c) The correct manner of installing all fasteners, safety wiring,
cotter pins, and other locking devices.

(d) The method of aligning, tijusting, and measuring tolerances (both
electronic and mechanical), clearances, end-play back-lash and
tolerances between any two gears.

(e) Gearing and linkage alignment data.
(f) Identification of critical examinations and tests required during

reassembly.

(g) References to tables and illuatxations as applicable.
(h) Oar data as may be datermfna dqqmopriate for the repairable

tv q?pa.

3.6.5.4 ~. St--b-step Procedures, SPSJCiSl
instructions, examination, and technical information (including supplementary
Illustrations and tabular lists) shall be determined to perform effective and
efficient troubleshooting and repair of the repairable items covered in the TRS.
The actions to be performed shall ensure that the items shall meet or exceed the
specified performance requirements of the final acceptance test and shall satisfy

37

Downloaded from http://www.everyspec.com



all quality assurance
as a minimum. include

MIL-T-24747(SH)
e

inspection requirements. This Portion of the TM shall,
the requirements of 3.6.5.4.1 through 3.6.5.4.4.

3.6.5.4.1 hwkkwim. Detailed step-by-step procedures for
troubleshooting and fault location to the faulty part, misalignment, or other
trouble cause, shall be identified or developed in accordance with the fault
location procedures paragraph of MIL-STD-1345.

3.6.5.4.2 ~. Detailed step-by-step procedures for
corrective actions, including the repair and replacement of defective, damaged,
or deteriorated parts shall be identified or developed.

3.6.5.4.3 ~. Detailed step-by-step Proced-es
shall be identified or developed for all mechanical ~ electrical alignments
and adjustments. Procedures shall include detail of methods used, and special
tools and equipment required to achieve the setting and positioning of all (a)
electronic tuni~ adjustments and controls, and (b) mechanical, gearing, and
linkage alignments vithin the repairable item which, if maladjusted, would oause
faulty operaeion. This information shall be developed In accordance with the
alignment procedures of 141L-STD-1345.

3.6.5.4.4 $uDDlementarv temal data reauirement~. This section shall
contain all supplementary technical information, illustrations, and tabular lists
to aid the overhsul personnel in performing the specified actions. Such data
shall include:

(a)
(b)

(c)
(d)
(e)

(f)

(g)
(h)
(i)

Hazard or safety instructions.
Test equipment and repair aids requirements. Only that equipment
listed in chapter 2 (see 3.6.2), that applies to the procedure
being developed (fault location, repair and replacement,
aligment) may be specified.

Test set-up diagrams.
Detailed step-by-step procedures for accomplishing the tests.
Waveforms, truth tables, fault logic, and timing circuit
diagrams.

Exploded views and gearing and linkage diagrams (see figure 26).
Troubleshooting diagrams (see figure 27).
Parts list and,locacion instructions and illustrations.
Printed-circuit board (PCB) foil layouts, as appropriate.
(1) Printed-circuit boards shall be illustrated foil side up.

When printed wiring appears on both sides of the board,
both aides shall be illustrated. All parts mounted on *e
board shall be outlined in black solid (front) or dashed
line (rear) (even tbough mounted on the reverse side of the
board) ad their connections co the primted wiring clearly
illustrated.

(2] If lmufficient room exists, separate illustrations of front
end rear views shall be provided. Internal elements of
such items as electron tubes, coils, transformers, and
transistors shall be illustrated schematically within the
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(j)

pare outline and each part shall be labeled with the
applicable reference designation.

(3) To facilitate parts location, a locating grid and
corresponding guide chart shall be provided when ❑ore than
30 items are mounted on a board.

(4) Test point graphic symbols shall be located outside the
board area, when not printed on the boardby manufacturer,
with call-out leaders drawn from these symbols to the test-
point locations. In like manner (when equivalent
information is not printed on the board) the input and
output terminals shall be labeled with the functions
(signals and voltages) carried, and their point of origin
or destination.

Other special information, instructions, methods, processes ,
and materials peculiar to the repair operation that are not
contained elsewhere in the TRS.

NOTE: Obvious repair actions, such as soldering and use of
hand tools, shall not be included except where these
actions involve hazards to personnel or equipment.

3.6.5.5 Final acceDt ante test (FAT). This section shall specify that:

(a) After accomplishment of all overhaul actions, and the repairable
item is considered ready for final examination, the item shall
be inspected for proper identification, workmanship quality, and
subjected to the ftnal acceptance test (FAT) (see 6.4.11) to
verify satisfactory performance.

(b) The FAT shall be accomplished in accordance with the established
performance parameter requirements and test procedures (see
3.6.4) and make reference to the other pertinent data contained
elsewhere in the TRS.

(c) The FAT shall be witnessed by designated quality assurance
personnel responsible for final inspection and acceptance of the
repairable item.

(d) The test results and all required data shall be recorded on the
TRS test data record (see 3.6.4.2).

(e) Upon satisfactory completion of all FAT provisions, the TIN test
data record shall be verified for completeness and accuracy, and
duly dated, signed, and approved by the applicable responsible
depot personnel thereby certifying the satisfactory operation
of the repairable electronic item and its condition as RFI to
the fleet.

(f) The overhaul activity shall ensure the disposition of the
completed TRS test data record as follows:
(1) One copy of the record shall be packaged with the repaired

item for information purposes.
(2) One copy shall be mailed to the field maintenance agent

(FMA) ifa FMA has been designated for the repaired items.
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(3) One copy shall be mailed to the technical repair agency
(TRA) or its designated representative.

(4) The original shall be retained by the overhaul activity in
a central file as a permanent record of the items repair.
The file shall be maintained current.

3.6.6 ~ackaei~ handlin~. storaze. and tr~ tv (PHST~. This
chapter shall identify the PHST requirements including any special stowage
(shipboard), storage (shore based), handling equipment, and transportability
(delivery concepts and needs) for systems, equipment, and support items (spares
and repair parts). PHST requirements shall be in accordance with MIL-STD-1367.

3.6.6.1 d handl~rea ~emen~ . This section shall describe
the packaging and handling requirements (conventional, special, or both)
applicable to the repairable items covered in the TRS. This section shall
specify that the maintenance activity designated for overhaul of the item shall
determine and maintain the latest instructions, documentation, work details,
and requirements for packaging and handling the repairable item.

3.6.6.1.1 special hand~ Procedures. This section shall describe the
procedures required for using the special crates, boxes , containers,
transportation vehicles, and other facilities for repairable items handling.
If there are no requirements for special handling procedures or equipment, the
TM shall so specify.

3.6.6.1.2 fmecial Dac_Dr ocedureS. This section shall describe the -
procedures required for special packaging of the repairable items. If there are
no requirements for special packaging procedures, the TRS shall so specify.

3.6.6.1-3 ~. When the repairable items covered
in the TM are classified items, this section shall specify security requirements
and controls necessary for proper handling, packaging, marking, storage, and
shipping of the repairable items.

3.6.6.2 SDecial mes ervation. st~d r nsvo ation r autiencsta rt e
This section shall identify the requirements for special preservation, storage,

.

and transportation of the repairable items. For example, preservation for
storage when the repair items is not to be installed (fleet use) for an extended
period of time and the methods used for preservation end storage of the
repairable items are critical. If there are no requirements for special
presentation, storage, and transportation, the TRS shall so specify.

3.6.7 The TM shall contain appendices to provide pertinent
supplementary and reference data required in the inspection, repair,
troubleshooting, testing, final acceptance, packaging, and handling of the
repairable items covered in the TRS. Each appendix shall contain a lead-in
statement delineating its purpose and application.
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3.6.7.1 lWen dix A - Re~airable itelndata. This appendix shall consist
of repairable items, servicing and troubleshooting block diagrams, schematic
diagrams, component location illustrations, and parts list tables.

3.6.7.1.1 Service and troubleshoot- block dia.gr ma s. Senicing and

troubleshooting block diagrams shall be in accordance with the block diagram
paragraph of MIL-STD-1345 for the repairable items type covered by the TRS.

3.6.7.1.2 JteDairable ire s schematic di~ramsm . Repairable items schematic

diagrams shall be in accordance with the requirements of the schematic diagrams
paragraph of KIL-STD-1345 or the repairable items type covered by the TRS.

3.6.7.1.3 ~~ o s. Repairable

items component location illustrations shall provide positive and rapid location
of parts. Types of component location illustrations shall show exploded views,
engineering drawings, and sectional views.

3.6.7.1.4 ReDair able items Darts liSt tables. Repairable items parts list
tables shall be in accordance with figure 28.

3.6.7.1.5 ement Darts list (MORPL> (figure 17)-
This section shall contain a comprehensive list of items which must be replaced
regardless of obsened conditions. There shall be a separate sheet listing the
mandatory replacement parts for each subassembly or breakout item listed in
chapter 5. The parts to be recommended for the mandatory overhaul replacement

\-
parts list will be
shall be specified

(a) Are
(b) Are
(c) Are

dependent on the repair experience of the TRS preparer and
by the contracting agency by considering those parts which:

damaged or destroyed during disassembly.
subject to wear.
judged to be more economical to replace than to inspect and

repair.
(d) Have a history of high usage.
(e) Parts that have a high documented failure rate and/or

are costly to replace between overhauls.

3.6.7.1.6 ncv material A contingency material list shall
be developed. It shall be a tabular listing of parts similar to figure 18. When
developed, there shall be a separate sheet for each subassembly or breakout item
listed in chapter 5. The contingency material list is a gui& for material that
may be needed when the unit is overhauled. It shall list the parts which may
require replacement during the overhaul of the unit. Any part listed in the
contingency material list shall be addressed in the appropriate inspection and
repair subsection of the TRS. Those parts whose costs approach or exceed the
total coat of ‘tha unit shall not be Msted. Parts which rarely require
replacement and are not normally replacement parts for unit overhaul shall not
be listed.

3.6.7.2 ~Dvendix B - Test SUDVO rt eouiDment data. This section shall
R contain augmenting instructions, data, and illustrations required to fabricate,

L
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(unique requirements) the test aod repair support
TRS :

(a) Examples of support equipment are: test fixtures and special
electronic test equipment; mounting, holding, and support jigs;
special tools and gauges; special mechanical and electrical
interface or interconnection (mating) adapters, cables, and
connectors, etc.

(b) If there are no requirements for special test support equipment
data, the TRS shall so specify.

3.6.7.2.1 Data shall ba
developed in accordance with SPETE information, non-standard general purpose
electronic test equipment information, maintenance tools mxmery, and the test
fixture information paragraphs of 141L-STD-1345.

3.6.7.3 ix c - Test data record sheet~. This section shall contain
the TRS test data record sheets. for the repairable items coveredby the TRS (see
3.6.4).

3.6.7.4 bddi tional amendicas (D and on) . Other appendices shall be
developed for the specific repairable items type coveredby the TRS as required.

(a) For information concerning TMDERs, see 3.5.9. 4

(b) For materials under the Space and Naval Warfare Systems Co~nd

(SPAWAR’S) cognizance, all changes for improving TRSs shall be
reported to the Commanding Officer, Naval Electronic Systems
Engineering Center Portsmouth, P.O. Box 55, Portsmouth, VA
23705-0055, Attention: SPAWAR Technical Data Center, on a
UATMCS . To facilitate such reporting, three copies of the
UAT!4CS are included at the end of this TRS. All comments will
be thoroughly investigated and originators advised of actions
taken. Extra copies of the UAT14CSmay be requisitioned from the
Standardization Document Desk, Bldg. 4D, 700 Robbina Avenue,
Philadelphia, PA 19111-5094.

3.7 . The sequence of ordnance
TRSS shall conform to the following:

(a) Title page (see 3.3.1).
(b) Front matter (see 3,3.3).
(c) Chapter 1 - General requirements information (see 3.7.1).
(d) Chapter 2 - Examination, tests, and corrective actions (see

3.7.2).
(e) Chapter 3 - Planned overhaul/repair maintenance (see 3.7.3).
(f) Chapter 4 - Reassembly and grooming (see 3.7.4).

(g) Chapter 5 - Final acceptance tests (see 3.7.5).
.
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(h) Chapter 6 - Facilities, equipment .and personnel requirements
(see 3.7.6).

(i) Chapter 7 - Preservation, packaging, handling, storage, and
transportation requirements (see 3.7.7).

(j) ~apter 8 - Overhaul/repair record requirements (see 3.7.8).
(k) Appendix A - Contingency msterial list (see 3.7.9(a)).
(1) Appendix B - Planned overhaul/repair material list (see 3.7.9).
(m) Appendix C - Traveler and inspection/discrepancy/repair record

(see 3.7.9(b)).
(n) Enclosures (see 3.7.10).
(o) TNDERs (see 3.7.11).

3.7.1 . This chapter
delineates repairable end-product requirements, procedures for obtaining changes
or waivers, and work flow diagrams or charts. The chapter shall include, as a
minimum, the information specified in 3.7.1.1 and 3.7.1.2.

3.7.1.1 ~. A pictorial representation of the
repairable items covered in the TRS shall be placed on the left-hand page
preceding chapter 1 (see figure 22).

3.7.1.2 Conte~. Chapter 1 shall include statements that:

(a) The overhauling/repairing activity is responsible for
overhauling/repairing the system, equipment, or component so
that it satisfies the post-overhaullrepair requirements
specified in chapter 5 (final acceptance test).

(b) When there is conflict betieen the TM and original design, the
requirements in the TRS and associated quality assurance test
and inspection plans (QATIPs) shall teke pecedence. Prior to
the inclusion of procedures in the TRS and QATIPs that are in
conflict with original design criteria, approval shall be
obtained from the LCM.

(c) Component configuration changes shall not be made when such
changes will prohibit use of approved parts for the item
involved unless required engineering changes, waivers, or
deviations have been obtained in accordance with provisions of
DOD-STD-480 (or DOD-STD-481 as applicable). This action shall
be detailed in order to maintain authorized configurations.

(d) Production process flow charts or work fluw block diagrams
(figure 2) graphically depicting the sequence of repair/
overhaul events required to occur throughout the maintenance
prooess described iri)theTRS. These dicplays BSy consist of an
overall block diagram depicting the entire process with more
de-iled flow charts for specific ph~ or repair/overhaul
activity. Sufficient detail should be provided to clearly
illustrate the described process.

(e) TRS users’ comments procedure is included. A brief instruction
to the TRS user shall be developed in accordance with the
requirements of 3.5.1.8.
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3.7,2 ChaDLer2-.Exam i.nach~, cest6. and correcti ve actions. This chapter
shall include maintenance requirements and associated actions, and shall include
the information specified in 3.7.2.1 through 3.7.2.5.

3.7.2.1 e- v a~ s 4 “ c ‘on.
Examinations and inspections required prior to and during repair and
refurbishment to determine the need for work in addition to that prescribed by
planned overhaul or repair maintenance, commensurate with prescribed levels of
maintenance shall be specified. The method of examination of inspection shall
be described and acceptance and rejection criteria specified. Examples of items
and examination/inspection criteria are set forth in 3.7.2.5.

3.7.2.2 fie-w~ren~tion v tests.
Performance or other evaluation tests necessary for item failure diagnosis and
for the &tenainat%on of requirements for corrective maintenance in addition to
that prescribed by planned overhaul or repair maintenance shall be specified.
Testing and evaluation requirements shall be scaled to the activity level of
maintenance and shall specify the detailed steps for test accomplishment.

3.7.2.3 Ctlve . Corrective maintenance actions
appropriate to the level of maintenance which are acceptable to correct
deficiencies found during pre-overhaul/reps ix performance tests and
examinations/inspections shall be specified (see 6.2). Corrective actions
include replacement, repair, or refurbishment. Where corrective actions must
be accomplished and certified in accordance witi a specific procedure, the TRS
shall invoke the applicable procedure.

3.7.2.4 ~. Methods for recording inspection and
examination results, and corrective actions taken shall be specified.
Distribution requirements for reports shall be identified.

3.7.2.5 ~. Iw=tion and -=W--
criteria shall include the following:

(a) Items that are subject to wear, corrosion, erosion, and aging
shall be examined and tested to see whether such wear or other
deterioration would ultimately result in failure to meet
performance specifications. Specific acceptance criteria shall
be furnished in the TRS for each such item. The criteria shall
be based on actual wear, corrosion, erosion, and aging data when
such data are available. These criteria shall be based on
assuring satisfactory performance for the planned period of
service between refurbishments for the particular item. The
criteria will in many instances be a matter of engineering
judgment when uear or deterioration rates have not been
established for shipboard operating conditions,

(b) Where specific parts are mentioned, the part number (NSN,
national item identification number (NIIN), manufacturers or
Government part number as applicable), and applicable reference
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document shall be wri~en in the TRS t!ext to minimize the
possibility of misunderstanding.

(c) When the technical manual includes charts of clearances and
tolerances, this information may be used as a starting point in
specifying allowable wear. The following list illustrates
typical examples of items and applicable criteria of accept-
ability:
(1) s or beari~ and ma*E shafts . Clearances or

dimensions.
(2) wear r- or rotors. Clearances or dimensions.
(3) !llhrut be- End play.

(4) &. “Backlash, contact pattern, and alignment.

(5) ~. wall ~i~-”s (thi~e”t’rea~
erosion pati, or both), and leakage rate.

(6) ~. Aliznt~clearance-
(7) Thickness and leakage rate.

Backlash or play.
(9) ders and istonq. Clearances, diameters, and

leakage rate.
(10) Valves. disks . and seat~. Dimensions for important parts,

seat angles, seat rings, ball diameters.
(11) ne rica1 wire. Insulation resistance.
(12) $wi~~hes. t~sformers. relays. ther electronicand o OX

electrical ccxmone nts. Electrical and mechanical
characteristics.

3.7.3 Chapter 3 - Planned overhaul/r enair maintenance (see 6.4.17~.
Paragraphs under this heading shall specify the requirements of 3.7.3.1 through
3.7.3.6.

3.7.3.1 d over~reDaLr reauiremen ts . Planned overhaul/repair
requirements delineated in scope to appropriate level of maintenance shall be
specified. These requirements shall include cleaning, refurbishing, and
replacement of parts. By planned overhaul or repair work, it is fntended to mean
the minimum maintenance work for the system, equipment, or compound regardless
of condition. These requirements shall be delineated to reflect the extent of
maintenance to be performed by specific levels of maintenance such as designated
overhaul activity/specialized overhaul activity (DOA/SOA), and designated repair
activity/tendar repair (DRl@R). Examples of presentation styles are ‘shown on
figure 13. Such requirements are not dependent on data obtained from pre-
overhaul/repair examination and Eests. The requirements shall be determinedly
application of engineering judgement and consideration of the following:

(a) Review of the design.
(b) Service of the item.
(c) Past experience.
(d) Performance requirements.
(e) Trade-off in cost and reliability between individual part

replacement versus part refurbishment.
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3.7;3.2 -sembl-v
.
nstruation s.. Cernral disasaambly instructions will

normally suffice except in cases when certain detailed disassembly procedures
are required to prevent damage to critical components or when personnel safety
may be jeopardized. In these cases, disassembly procedures and limits shall be
specified to the degree appropriate to the level of maintenance. When disassem-
bly instructions are given correctly in technical manuals, the manuals may be
referenced if instructions are lengthy and require the manual to ensure clarity
and comprehension. When examinations, inspections, and tests must be performed
prior to or during disassembly, the TRS shall so specify. QATIPs hold points
shall be specified. Detailed disassembly instructions apply to actions required
for both planned and corrective overhaul/repair ,-inte~ce.

3.7.~.3 ~. Planned overhaul and repair material
lists shall be included. These Iints shall identify those parts which are
specifically required to be replaced regardless of their condition. Selected
materials shall be on band tat the ●ppropriate :Minte~e level activities to
accomplish the planned maintenance actions in accordance with the IRS. These
material lists, depending upon extent. may either be contained in the body of
the TRS or placed in an appendix and referred to in the body of the TM.

3.7.3.4 C nt~rial . Contingency material lists shall be
included (see f~gure 18). These lists shall identify those parts based on
engineering analysis or experience, delineated with respect to levels of
maintenance, which may be expected to require some replacement. It shall be
stated that the contingency material lists are provided so that the maintenance
activity will have the necessary material on hand if required. It is not
intended to make the acquisitionof such material mandatory. Contingency materi-
al lists may be eithar contained in the TRS body or placed in an appendix and
referred to in the body of the TRS.

3.7.3.5
Criteria shall be provided bywhicb the overhauling activity determines uhecher

.

worn or degraded parts are suitable for continued use until the next uimllar
overhaul/repair period. The criteria shall explicitly state those measurable,
wear/ deteriorat~on limits which, if exceeded, require repl~ement by new parts.

3.7.3.6 d D- . Procedures shall
be included for the critical inspection and review of new parts and of
overhauled/repaired parts received from DQA/SW activities (imludlng their
comparison with parts being replaced to establish equivalency before lnatal-
lation).

3.7.4 ~e~. Paragraphs in this chapter
shall:

(a) Provide all necessary reassembly instructions, including required
hold points for quality inspection accomplishment as delineated
by QATIPs. Where such instructions are given correctly in
technical documentation they shall be referenced instead of
repeating lengthy instructions in the TRS. Where critical
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examinations and cescs are required to be performed during
reassembly, the TRS shall so specify.

(b) Specify grooming which is required before or during post-overhaul
tests. Grooming instructions given in technical manuals shall
be referenced rather than repeated in the TRS. Typical examples
of grooming are:
(1) Adjustment of relief bypass valves.
(2) Rotor balancing to reduce noise levels.

(3) Honing of valve seats to reduce leakage.
(4) Improving coupling alignment.

(c) Specify that, upon completion of grooming, the overhaul/repair
activity will place suitable data on the body of the part which
will provide in legible form the following information: part
number, serial number (if applicable), overhaul/repair activity
identification, and the date ofoverhaul/repair. These data may
be engraved in prepared metal plates, printed on suitable &cal
material, or stenciled on the part depending upon the part
dimensions, use environment, and material composition.
Identification methods shall be included in the TRS for the
applicable item.

3.7.5 Chanter 5 - Final acceptance tests. Paragraphs in this chapter
shall:

(a) Specify the system, equipment, or component performance
requirements.

(b) Specify the examinations and tests, including required test
equipment and documentation, required to ensure that the item
satisfies the above performance requirements.

(c) Specify hold points for quality inspection accomplishment as
delineated by QATIPs.

(d) Specify the method of recording test data.

3.7.6 Chavter 6 - Facilities. eau~nt. and Dersonnel reauirem ents. This
chapter shall note the special equipment, facilities, and personnel skills
required to accomplish the equipment overhaul covered by the TRS. It shall
include the requirements specified in 3.7.6.1 through 3.7.6.4.

J-7.6.1 ~. This paragraph shall contain a complete
description of the mfnimum plant facilities and test beds required to accomplish
the overhaul. Clean rooms and other unique requirements shall be clesignatedwhen
required. Care shall be taken not to over subscribe facility requirements. A
s~ry of all utilities required such as air, water, power, steam, shall be
provtcied.

3.7.6.2 ~. A tabular form shall be prepared
that includes all the tools and test equipment required to accomplish the
overhaul. Only tools and testing devices usually found at a well stocked repair
facility may be designated unless specifically required. Equipment type,
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manufacturer, model number, and equivalency data and title of the test or
procedural step to which it applies shall be identified (see figure 23).

3,7.6.3 Test conditi ons. All test procedures and special requirements
to verify the proper overhaul of the equipment shall be included. References
may be made to applicable tests, procedures, and data for clarity. If special
requirements such as clean rooms, positive pressure air flow, etc. are imposed
they shall be highlighted in this section.

3.7.6.4 ~. The number and minimum experience level
of the technician who can be expected to perform the task shall be included.
If special training, skill, or experience is required eo eccowplish a particular
step, phase of operations, or testing, it shall be noted. This section shall
also identify QA personnel requirements.

3.7.7 ter 7

~.

Pr~on. na~ stora~e. and
This chapter shall identify the requirements for

special presemation, storage, and transportation of the repairable items. For
example, presentation for storage when the item is not to be installed for an
extended period of the and the metho& used for presentation and storage are
critical, If there are no requirements for special presemation, storage, and
transportation, the TM shall so specify.

3.7.8 ~anter 8 Overha llreDairu record reauiremen ts . The TRS shall
require the recording of information during the overhaul process to:

-

(a) Provide a permanent record of the overhaul/repair test and
inspection.

(b) Define items and areas requiring additional work.
(c) Provide data for future overhaul planning.
(d) Setve as a basis for determining the adequacy of the TRS for use

on subsequent overhauls or refurbishments.
(e) Provi& data for automated data processing (ADP) reporting

systems as required.
(f) Serve as an information library which may be used in

analyzing post-overhaul malfunctions.

3.7.8.1 ~. Fulfillment of overhaul/repair record requirements
shall be accomplished through preparation and completion of the traveller and
inapectfon/discrepancy/repair report (TIDm) in accordance with the example
format and preparation/completion instructions shown on figure 30. The TIDRR
will serve as a dual purpose, pa~nent record by directing the movement of the
item being overhauled/repaired from receipt to issue status, and by providing
for a record of inspections, discrepancies, and overhaul/repair actions
accomplished during the overhaul process. The TIDRR shall be comprised of five
sections traveller, inspection/discrepancy, planned overhaul/repair actions,
examinations/tests, and remarks, which will require recording, as aninimum, data
required of and derived from:
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(a) Ex~nations.
(b) Tests.
(c) Corrective actions,
(d) Disassembly/reassembly and grooming.
(e) Overhaul and repair actions.
(f) Final acceptance tests.

3.7.8.2 ~veller an tisd Dection/dis cren_rer@r reDort (T- . The
TRS originator shall provide the TIDRR data sheet form in the example format
shown on figure 30, in quality suitable for reproduction. When completed, TIDRRs
shall be retained by the overhaul/repair activity for review by the cognizant
engineering agent and as a data source for repairable management program
information requirements and ADP reporting systems input preparation.

3.7.9 ~. Appendices shall be usedto separate relatively bulky
information from the ‘body of the TM when such separation will increase the
clarity of the overall TRS. When used, appendices shallbe identifiedby capital
letters (for example, (A), (B), and (C)). The following are examples of material
which may be placed in appendices:

(a) Contingency material list (see 3.7.3.4).
(b) Planned overhaul/repair material list (see 3.7.3.5).
(c) Format for the TIDR (see 3.7.8.2).

3.7.10 ~- Enclosures may be used to include closely related
‘=.-

material which is not an inherent part of the ‘IRS. The enclosures, identified
in full, shall be listed by numbers (for example, (l), (2), and (3)) in the order
that they are mentioned in the text.

3.7.11 (see 3.5.9).

4, QUALITY ASSURAUCE PROVISIONS

4.1 tv for inso ctime . Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements (examinations and tests) as specified herein.
Except as otherwise specified in the contract or purchase order, the contractor
may uee his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unlesad.isapprovedby the Government.
The Government reserves the right to perform any of the inspections set forth
in the specification where such inspections are deemed necessary to ensure
supplies and services conform to prescribed requirements.

4.1.1 onsi~l ities for co~ . All items shall meet all
requirements of sections 3 and 5. The inspection set forth In this specification
shall become a part of the contractor’s overall inspection system or quality
program. The absence of any inspection requirements in the specification shall
not relieve the contractor of the responsibility of ensuring that all products
or supplies submitted to the Government for acceptance comply with all
requirements of the contract. Sampling inspection, as part of che manufacturing

L
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operations, is an acceptable practice to ascertain conformance
however, this does not authorize submission of known defective
indicated or actual, nor does it commit the Government to
material.

to requirements,
material, either
accept effective

4.2. Q@itya s rance Dro~r~r auire=ng . The qualityassuranceprogram
shall be in accorda~c~ with the requirements of !41L-M-85337 (see 6.2).

4.3 meetion of~. The ‘inspectionof’packaging <preaemetion,
packing, and marking) for shipment, stowage end storage shall be in accordance
with requirements of section 5 and the documents specified therein.

5. PAGICAGING

(The packaging requirements specified herein apply only for direct
Government acquisition.)

5.1 ~.

5.1.1 Classified infonsation shall be
pachged or pr~pared for shipment in ~cordance with IX)D-5220.22-H.

5.2 Pres nae ~. Unless otherwise specified (see 6.2), presenation shall
be Level C as follows:

5.2.1 al r*Drodwcibla CODV (e ee 1.1 (d> and 3.2 (i>.

(a) ~conmany eau@ment . TRS manuals, which accompany shipments,
shall be unit packed in a transparent, waterproof plastic bag,
minimum 4 mil thick. Closure shallbe by heat ●ealing. Manuals
shall not be placed within any flexible, sealed barrier
enclosing components. The copies of the umual shall be placed
in the shipping container housing the main unit. Packing lists
shall indicate which container contains the manuals and shall
also state *e approxktse location therein. For ease of
removability, the location of the manual shall be such that it
is readily accessible when the container is opened andno damage
is sustained by the flexibla barrier enclosing the~eqonent.

(b) ~. TM manuala, when shipped in bulk quantities, shall net
be individually wrapped. Manuals 5ba11.be peckad- specified
in 5.3.

5.2.2 ~. ~ch *= it~s~llbe
unit protected within a transparent or opaque unit pack (wrap, bag, e-elope,
or mailing tube) and sealed. Flexible items inl%tunitpacka shall be provided
with paperboard or fiberboard stiffeners to prevent item and unit pack damage.

Items such as artwork, ink-lined or vellum illustrations maybe rolled and unit
packed in mailing tubas. Manuscript andpreli.mimry TRS’s are to be unit packed
together with their supporting lL.lRs.
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5.3 ~acking. Packing shall be Level A, B, C, or commercial.as specified
(see 6.2).

5.3.1 General requirements for levels A. B. and C. Containers selected

(see 5.3.2), shall be of minimum weight and cube consistent with the protection
required, of uniform size, and contain identical quantlti’es of identl.cal
material.

5.3.2 b la A. B. and G contain rs Material shall be packed in exterior
shipping conta~ners for the level of p~ck~ng specified (5.3), in accordance with
table VII of MIL-STD-2073-1, Appendix C, and herein. Unless otherwise specified

(see 6.2), container selection shall be at the contractor’s option.

5.3.2.1 .

5.3.2.1.1 ~. Unless otherwise specified (see 6.2), level A
shipping containers shall be provided with waterproof caseliners in accordance
with MIL-STD-2073-I.

5.3.2.1.2 $losur~. Container closure, reinforcing, or banding shall be
in accordance with the applicable container specification or appendix thereto
except that weather-resistant fiberboard boxes shall be closed in accordance with
method V and reinforced with non-metallic or tape banding and domestic or fire
retardant fiberboard boxes shall be closed in accordance with method I using

+. pressure sensitive tape.

5.3.2.1.3 -. Wood, plywood, and cleated type containers exceeding
200 pounds gross weight shall be modified by the addition of skids in accordance
with MIL-S~D-2073-l- and the applicable container
thereto.

5.3.3 Commerci al. Material shall be packed
with ASTM D 3951 and herein.

specification or appendix

for shipment in accordance

5.3.3.1 ~- Shipping containers exceeding 200 pounds
gross weight shall have a minimum of two, 3-inch by k-inch nominal woods skids
laid flat, or a skid or sill type base which will support the material and
facilitate handling by mechanical handling equipment during shipment, stowage
and storage.

5.4 M~~. evels A e In addition to any apecfal
marking required (see 6.2),interior packs and shipping containers shall be
markad Including bar coding for shipment, stowa&e, and storage in accordanaeuith
MIL-STD-2073-1,-AppendiX ~.

6. NOTES

(This section contains information of
may be helpful, but is not mandatory.)

a general or explanatory nature that

-
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6.1 ~. The TM supplements the ~chnical mein~enance section
of the technical manual for the item and provides all necessary technical
information required to rebuild or restore the item. Normal maintenance and test
procedures covered in the technical manual for the item should not be repeated
in tbe TBS except when deemed necessary for clarity or continuity. Instead,
reference to the manual will be made.

6.2 Acquisition reauirement~. Acquisition documents must specify the
following:

(a)
(b)
(c)

(d)
(e)

(f)
(g)
(h)
(i)

(j)
(k)

(1)
(m)
(n)
(o)

(P)
(q)
(r)

(s)
(t)
(u)
(v)
(w)

(x)

(Y)

Title, number, and date of this specification.
Type end quantity of TRS reqdred (see 1.2).
Issue of DODISS to be cited in the solicitation,
the specific Immue of individual documents
2.1.1).

Applicable distribution statement (see 3.1)
Schedules and status reporta (see 3.2.1).
Outline/book plan (3.2.2).
Engineering judgment records (see 3.2.3).
Cost end pricing data (see 3.2.4).
TRS manuscript (see 3.2.5).
Preliminary IRS (see 3.2.6).
Permanent change, interim change, revision
3.3.3.2).

Revision of a TRS (see 3.2.8).
Final TRS (see 3.2.9).

and if required,
referenced (see

(see 3.2.7 and

‘fypography~ if other” then specified (see 3.2.9(c)).
Reading grade level (see 3.4.7.4.2.4).
Rights-in-date (3.4.10).
Requirements for parts lists (see 3.5.4.2).
Identification of inspection and repair of items covered in the
TRS (see 3.5.4.5).

Requirements for appendices (see 3.5.8 and 3.5.8.5).
Warranty/guarantee information (see 3.7.2.3).
Quality assurance requirements (HIL-H-85337) (see 4.2).
Presentation of other than.spec%fied (see 5.2).
Level of packing required (see 5.3).
Con~insr selection if other than contractors option (see
5.3.2).

Special marking required (see 5.4).

6.3 ~* This specification must be listed on
the contract data requirements list (DD Fom 1423) in order to acquire the
technical manuals described by this specification, except where DOD FAR
Supplement 27.475-1 exempts the requirement for a DD Form 1423.

6.4 Ik.&&@M.
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6.4.1 ~. An examination and test.of an item after
completion of its overhaul or repair to ensure that the item satisfies minimum
specified performance requirements.

6.4.,2 ~. The prac$.aia .and.tachnical~rxactneas of the .oontents
of a manual. Accuracy includes the requirements that the technical manual
reflect the ‘as built” or “as is” configuration of the associated hardware.

6.4-3 ~. A depth of scope or coverage sufficient to support all
tasks and functions at the prescribed level of the user, consistent with *
equipment to be used and the mission environment in which the manual is to be
utilized (see i?41L-M-85337).

6.4.4 Us embQ. A number of parts or subesse~lies or any combination
thereof joined together to perform a specific function and capable of being
disassembled.

6.4-5 . %lork which nequizes such overhaul or repair as
will restore the operating and performance characteristics of a systezn,
subsystem, or component to its original design and technical specifications.

6.4.6 Comnlex eau~ent and c~ . Those equipment and components
that have ahi~ maintenance history, are sophisticated or complicated in design,
are mission or safety critical, or have significant material problems.

-
6J4.7 ~. A composite fabricated unit (generally complete within

itself) that is designed to performa statad service when installed in its proper
position (for example, lube oil cooler, overspeed trip, strainer, and so forth)
(see MXL-Ii-15071).

6.4.8 ~rehensibil~. Howvell information canbe located, understood,
remembered, or acted upon by the user. High comprehemsibili~ permits the user
to have a minimum of searching, reading, studying, and conceptualizing skills.

6.4.9 ~- ~os@ Proced=e$ *ich’

(a) Are necessary to restore the equipment to performance
specifications.

(b) If not accomplished, would prevent the equipment from opmXtqg
between overhauls.

(c) Contain safety-related or precautionary measures designed to
minimize personal injury or equipment damage.

6.4.10 &QQQpJ&. A component or components and necessary assemblies,
subassemblies, and parts co~cced or associated together to perform an
operational function (boilers, feed pumps, motor generator sets, etc.).

6.4.11 Yin 1a acceptance tests (FA~ . The exemimtlon and testing of
repairable items after completion of overhaul or repair to ensure that the items
satisfy performance requirements.

L
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6.4.12 ~. .A group -of circuits or other &vices which operate
together to accomplish a portion of an equipment or system objective (for
example, transmit, receive, display, hoist, and control) (see MIL-M-15071).

6.4-U ~. Inspection requirements are
developed for processes that require either specialized training and
certification or independent observation. Verification requiramsnts are
developed for processes that do not require independent obsenation. I&v
requirements are idan~ified by the shipyard techical authority to ensure that
all repafr, overhaul, conversion, or refurbishment of Naval ship systems,
subsystems, and components fully meet Navy requirements. TRSS also state when
I&V functions are to be performed. Those time periods are callad I&Vdasignated
points.

6.4.16 ~. A nonspecific tern used to denote ary product, Including
systems, materials, parts, subassemblies, sets, accessories, and so forth.

6.4.15 ~-co~ex eaent and . Those equipment and
components that are not mi68ion or safe~ critical, lend themselves to relatively
routine overhaul and repair procedures, and are of a simple or basic
configuration.

6.4.16 ~. The process of reconditioning a system or equipment to
conform to the stated perfo~nce and technical specifications of the system or
equipment with a life expectancy equivalent to similarly configured new systems
or equipment. Overhaul is also performed to repair or replace parts and compo- -
nents that have failed or are of marginal quality because of wear, deterioration,
or damage so as to preclude premature failure. Installation of authorized
approved engineering or field changes may be included as part of the overhaul.

6.4.17 ~. me ~x ~erhaul or
repair maintenance required for an item covered by a TTIS. lhis work is
determined by such means as experience and engineering judgment. The purpose
of this requirement is to permit preplanning or repair to the maximum extent
practicable to minimize potential failures before they develop into major defects
or malfunctions.

6.4.18 ~- Work necessary to restore an unserviceable system or
component to operational status without change in design, materials, number,
location, or relationships of the component parts that have failed or are of
marginal quality due to wear, deterioration, or damage. The repair process
inclubs all necessa~ adjuataant, ●ligament, and calibration procedures.

6.4.19 ~. An item of durable nature which, when
Unsamiceable, normally can be ●conomically restored to a se~iceable condition
through repair procedures performed by a Government or commercial overhaul
facility.

6.4.20 ~. A portion of an assembly or unit which is replaceable
as a whole, but also has a part or parts which are individually replaceable.
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(The distinction between an assembly and a subassentbly is determined by the
individual application. An assembly in one instance may be a subassembly in
another, where it forms a portion of an assembly.)

6,4.21 $yscem. Two or more equipments (sets) or components, each having
its own identity and nomenclature, arranged and interconnected to perform a
specific operation or function.

6.4.22 ~daciQD. The process by which the TM-preparing activity tests
a TRS for technical accuracy, a&quacy, comprehensibiliv, and ~abi~iv. It
is conducted at the preparing activi~’s facility or at an overhaul site and
involves performance of procedures, including check-out, calibration, r~o=lt
installation and alignment instructions, and associated checklist$. DiSa$se*ly
and reassembly, removal and installation procedures are validated by performance
or simulation as approved in writing by the acquisition activi~. Other data,
such as part numbers, schematic diagrams, illustrations, and wiring *ta are
checked against current source data (see ML-M-85337).

6.4.23 Ver~ cation. The process by which the acquisition activity tests
a TRS to be accurate and adequate for the overhaul, repair, or restoration of
the system, equipment, or component CO which it applies. Verification may
include preparing activity assistance and support. It is the final quality
assurance iteration by the acquisition activity for acceptance of the TRS (see
MIL-M-85337).

L 6.4.24 Work-um)work-mackaze conceDt. An individual unit of information
containing all data necessary for a technician to perform a specific task with
minimal referencing.

6.5 ~. The following documents are superseded by this
specification:

(a) DOD-STD-2147
(b) MIL-STD-1604
(c) MIL-STD-2111
(d) 141L-M-21742

6.6 Ct term (k ve word list-.

Examination test and repair action record.
Material condition/overhaul report.
Material deficiency evaluation report.
Technical manual idantificatsion number.
Traveller and inspection/discrepancy/repair report.

Preparing activity:
Navy - SH
(Project TMSS-N204)
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FIGURE 2. Example of a repair process flow chart.
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TRS TITLE:

TMIN APL (S)

TMCFWMSR/BOA

PREPARING ACTIVITY

PARAGRAPH

GENERAL REMARKS

JUSTIFICATION
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ENGINEERING JUDGMENT RECORD

o
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o
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REFERENCE
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TECHNICAL MANUAL COST AND PRICING DATA FORM
MAWOFDFPEROR mucmnw macomlucl u-mm 1

OFFERORSADDRESSIINCLUDEZIPCOW
P~EDfACTUALTECtU9CALMAMJAL17TUORSUBJECT TucnNo. o

SHIPISYSTEWEQUIPMENT APPUCABIL~

NOUNm- w=

I

MOOIFICATIO

UADRIFACTURER(- PART#al

MATIOMALSTOCKW 0=$0 SnPm

1-

W1l.(s)

taMKJEROPPAIWSIEXaUmmOOMMCJMF~-~ PART8U8Tf- ~

TOTAL ~LE

ESTIMATED PAGE UNITS (8 1/2X 11 INCHES)

TYPE NEW REVISED UNCHANGED - TOTAL

TEXT
1. ~p71@l — —

z~ — — — —

%PARmLrsT
ILLUSTRATIONS: ‘o1.SEcnwALWlws — .

a. CUTAWAYWEWS — —

% UPLODWWEws — — —

A ~’nm — —

& DLmKw~ — — — —

& TEsTm.uP~ — —

7.mn’u~WEwDIAGRAMS — —
s.MWK3olAGRAE — —
mPw7awLDlAmMMs — —
10.FAULTLocAna#mOuBu~~ — .
19.MmmAMcf~OMAam — .
la.OTwn
&ToNEAuTmamEswAnfEm — —

h WAVEFOIM3 — —

c PmmamNEc14ARTm — — — — o
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TOTAL UNITS:

I1

FIGORX 4. ~le of coat pricing data f0=.
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1

COST ELEMENTS

1
.- —---hwunnn- 1 1 1 II 1 I r I

1
.

r {

I
. I

I
6. SUBTOTALS:

7. GENERAL AND ADMINISTRATIVE EXPENSE

8. PROflT OR FEE

9. TOTAL EST. COST/PRICE

lCEWfIFYMTHMTA~-~ouaaEsTEaTmATEaABOFTmBMTEABKJaYmmMmm~
-~ MANJAL-REIAIEDDATA REMI

TvPEnAaEADA3n11.E-ME DATE

FIGURE 4. -lQ of cost ●nd pricing data form. (Cent’d)
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S6225-A7-TRS-010/XXXX-XXX
o

CHANGE RECORD I
CHANGE DATE TITLE AND OR

NO. BRIEF DESCRIPTION
SIGNATURE

o

0

ORIGINAL CHANGE RECORD/(CHANGE RECORD-2 BLANK) I
I

1.

FIGURX 5. Sample chamra record.
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(REDUCllON FORILLUSIRAIWE PURPOSES)

a.
b.

;:0
e.

f.

9.
h.

o
i.

TYPE IN F

S6225-YL-TRS-01 1/5212-086-618 <
FORMERLY 5212W16 +

VOLUME 1, PART 1 *

TECHNICAL REPAIR STANDARD ~

PUMP, FIREMAIN AND FLUSHING, MOTOR DRIVEN z
MODEL 5LRN-I 1 ~

OVERHAUL PROCEDURES ~

PUMP: APUCID 0i6032249

MOTOR: APLJCJD174342345

CONTROLLER: APIJCID 151406765
L

ABBREVIATED ITIIS F&F PMP
Applicable TM NO.: 0967-LP214=6010 )

3. APPUCABLE TO DD 963 CIASS ONLY ~

THISTRS2WW18EDES7RBNO.S212466416 ~

k.

DISTRIB~ STATEMENT C MSTRiB~ AIJIHORUED To us. ‘

~- CtOVERNMW AOENOIEBAND TN13R00M’MACIORS ONY FOR
AD~7WEI-AllONAL USE (15DEC W63).OTMER REOUESTS
FOR TNtBDDCtmtENlBNALL BE REFERRED TO NAVSEA 66Y2. )--

~ DESTROY BY ANY W2TN00 TNAT WILLPREVENT
DtSCLOBURE - ~ OR RECONSTRUCllON OF TNE DOCUMENT.

)--

r“o ~ w @EAm)
s.

c. PUBIJSHEDBY DIREOTIONOF COMMANDER NAVAL SEA SYSTEMS COMMAND ~

t. 15 DECEMBER 1983
u.

FOR OFFICIAL USE ONLY 4

SIZE

24

14

14

18

24

24

18

14

Im“

14

10

10

8

10

12

FIGURE 6. Sample TRS cover am title page.
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INSTRUCTIONS FOR COVER AND TITLE PAGE PREPARATION

(Notes)

a. A Technical Manual Identificationr Nutir (TMIN)ahall refurnished
in accordancewiththe proceduresofthe procuringagency. IftheTRSwillhe jointly
usedbymore thanoneeervice, themmberwillappear at thetopwith the other using
Service’snumber immediately below it andoaohsemiee’ snumberahall beprefixed
withtheword, Army, NarineCorps, orAirForoe, aa appropriate. A.llnumbers shell
appearabovetheru.ledlineattholeftmargti: 3/4inchbebwthetopedgeofpage.

b. When aTRSis renumbered, the forznrpublioation n~rshalla~r
below the nuw Publioatim mmber, pmoededbytheword ”rormerly.” Bothnumbera shall
remain at this looation until the first following revision, at which time only the
new number shall appear.

c. Horizontal lines in l-point type wize shall appear: 1-inch from the
top ebdgaof page, and l-1/2-inchao form the bot~ edge of tbe page. Both lirma shall
extend from the Left to the rightmrgi.ns.

NOTE: Spacing between items (b), (c), (d). (e), (f),and (9)-Y be varied
to compensate for nomenclature length and other data requirements. Spacing of
necessaryinformationshallbe suchaeto resultinen attractivewellbalanced
cover and title page.

d. The volume end part nunbar of a titi-volume, nmlti-part TRS shall
be included at the left margin below the horizontal line.

e. Each manual is ●ssigned a ixmhnical manual stock number (13
characters] by Naval Publication and Forms kter (NPFC). Number is requeatad by
the procuring activity frotsNPFC. The number ia to be An 14-point type, and placed
1/8 inchbelowthe volume and pert number at the loft margin below the horizontal
line. If there iano volumeand partnumber,placethe stocknumber118inchbelow
the horizontallineand aligned with TUINS number at the left margin.

f. TECKNICALREPAIR STANDARD shall appear centered below the horizontal
line.

9. Tha noawmolature of the aquipennt,type, nodal, part nunbar (blocks,
serial number, registrationnumbers, if appropriate), shall be ~aitioned below the
worda identifyang the TRS. The Allowance Parts List (APL) number and TRs
identification of any other ●quipment ooverod by the l’RSshall be shown. The
classification of the equipment nomenclature shall be indicated (U), (C), (S), as
specified in DOD Nanual S220.22-M, when tho TRS itself is clasirified.

h. AnapprovedabbreviatedTRSnhorttitlemsybeincludedinthelocation
abown.

i. If appropriate. a TMIN of other applicable technical manuals maybe
displayed in the title block.

L
FIGURE 6. Sermpla TRS cover and title page. (Cent’d)
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]. A1-1/4-inch diameter procuring agency meal ahall ●ppear cantered
onthepage. Spacingha~the necessary %nfomtion ahallhaauch antoresult
inan attractive, wall-kwdanced title block.

k. Applicable hull numbersahall belistedunder the seal whenrequirod
bytheprocuring agency.

1. WhanalRSsuparae&8ap~iousisaueorotherTRSa, asupermedura
notice ahallbe in the space indicated

m. IfthelRScontai.ne proprietaryinformation, thecomr dhall contain
a suitable notice

n. TRSa oontalninq cleeaifl-d information which maybe liable to
inadequat ediecloaureto foreign governnmntm or foroign nationals shall beara
apecialhandling notice-

0. The -epionaga 1*w notice shall beplac-d on the cover and titla page
for all classified ~la, inclmding thooo baarinq a FcW?MERLYRESTRICTED DATA
marking, but not on those bearing a RESTRICTED DX’1’Amarking.

P. National Sacority information notice is included when appropriatee.

q. 14anualsclaeaified Secret (with or without RESTRICTED DATA or
FORMERLY RESTRICTED DATA markings ) mhall show the total page count and copy nudmr

x. Diatribtion 8tataa+ent,Warning, and Destruction notice, am mbown,
centered belw seal.

● ✎ APPROVED BY: ~tar.d 1/4 imoh below the distribution atateaent.
A horizontal hair line shall be ~ded to within 1/8 inch of the margin and the
code of the FinalApprovalAuthority ●hall be centered 1/8 inch below the extended
line. The “Approv-d By- block shall not be shown on tho cover.

t. Anthority Uotice: POBLISESD BY DIRECTION OF ~, NAVAL BIZA
SYSTE24SCC4#AND, shallbe rntered, 1/8 inch above a horizontal line acrossthe lower
part of page.

u. The publication date ohall appear in the location shown below the
horixcmtal lino on the title page omly.

E’Xm 6. sauph TM CO- and titlo ~ . (Coat’d)
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s6225-A7-TRS-010/~ FD pm

LIST OF EFFECTIVE PAGES

o
Dates of issue for the original and changed pages are:

ORIG. . . . . .s6225-A7-TRS-010/M FD PMP. . . . . . . 25 OCTOBER 197$

ChA. . . . . .s6225-A7-TRS-OIA/NN FD P!4P- . . . . . - 2 F~BRU~y 1980

ChB. . . . . .s6225-A7-TRS-OIB/MN FD PNP. . - . . - - 14 ~~y 1982

ChC. . . . . .s6225-A7-TRS-OIC/MN FD IMP. . . . - . - 16 my 1982

Total number of pages in this publication is 1S8 consisting of the following:

Page *Change Page *Change

No. No. No. No.

TitleandA . . . . . . . . c 3-1 through 3-47 . . . . . . . A
Change Record . . . . . - - 0 3-48blank. . . . . . . . - . 0
Change Record-blank . . . . 0 3-49 through 3-55. . . . . . . B
Foreword-1. . . . . . . . - B 3-56blank. . . . - . . . . - B
Foreword-2 blank. . . . . . 0 A1-A15. . . . . . . . . . . . 0
i through xi. . . . . . . . c B1-B4. . . . . . . . . . . . .B
1-0 through 1-17. . . . . . A c-l through c-31 . . . . . . . C
l-18 bhnk. . . . . - - - - 0 C-32blank. . . . - . . . . . C
2-1 through 1-12. . . . . . B Index-1 through Index-4. . . . 0

0

*Zero in this column indicates an original page.

The portion of the text affected by the latest change Is indicated by a
vertical line in the outer margin of the page. Changes to illustrations

are indicated by miniature pointing hands.

o
A change C

I 1]

FIGURE 7. LiSt Of eff9CtiVQ pages.
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TABLE OF CONTENTS

o
Chapter/Para Page

Change Record
List of Illustrations iii

List of Tables iv
Safety Summary lx

1 GENERAL INFOIU4ATION 1-1

1-1 scope 1-1
1-2 Point-of-Contact 1-1
1-3 Overhaul Preparation 1-1
1-3.1 Mandatory Ovexhaul Raplacaaent Parts 1-2

1-3.2 Contingency Material List 1-2
1-4 Report o 1-3
1-4.1 Examination, Te8t and Ropalr Action

Records (ETRAR) 1-3
1-4.1.1 Inspection Polnt8 1-3
1-4.1.2 Verification Points 1-3
1-4.1.3 Natirial Condition/Ov~haul Report

(HC/OR)

o
1-4

1-5 Documentation 1-4
1-6 It- Demcr%ption 1-5
1-7 Parts Replacement 1-6
1-8 Special Facilities, Test Equipment, Skills

and Test Conditions 1-7
1-8.1 Special Handling Facilities 1-7
1-8.2 Salancing Equipment 1-8
1-8.3 Environmental Condition Requirements 1-1o
1-9 User Coasnenta 1-11
1-9.1 Routine 1-11
1-9.2 Priority 1-11

2 SHIPBOARD lUmxWA.L 2-1

2-1 System Tag-Out Procedures 2-1
2-2 System Drainage Procedures 2-4
2-3 system Inspection Procedures 2-7
2-4 Equipment Renoval Procedures 2-1o
2-5 Equipment Transfer Procedures 2-14
2-5.1 Preparation and Flandling Requirements 2-14
2-5.2 Transfer Procedures 2-17

0 3 ONIT DISASSE14SLY 3-1

3-1 Boundary Identification 3-1
3-2 Coupling Separation 3-2
3-3 Governor Removal 3-3

Original i

1

NOTE: THEE)(AMPLEABOVElSHYPo~nW,THEACTUALTABLEOF~~NTSFORA~B~ BE~UPON
THESPECIFICTRS C0NTENTREOUlR~N7S FORTHEREPAIRA8LE ITEM(S)COVERED BYTHETRS.

rX~ 8. -U OZ TRS tabla of eont~ts.
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0
LIST OF ILLUSTRATIONS (Continued)

Figure Title Page

2-1 Intermediate Bearing Housing Suppport .................. 2-2
2-2 Gearbox Horizontal Drive Shaft Housing ................. 2-4

2-3 Rear Gearbox .................-..............-..........

2-3.1

2-5

Retaining Plate, Rear Gearbox Dow~ Pins ................ 2-7

2-4 Compressor Front Frame (Steel) ......................... 2-9

2-5 Compressor Front Fnme ULlutinum) ...................... 2-10
2-5.1 Front l?raiae (Aluminum) Hub ID Nick, Dent, Scratch,

and Gouge Reference keas ............................ 2-11

2-6 Aluminum Front Fru Anti-Icing ldr Ducts and
spring Retainers ..................................... 2-13

2-7 Aluminum Front Frame Seal Support ...................... 2-15

3-1 Steel Inlet Guide Vane Support ......................... 3-6

0
3-2 Aluminum Inlet Guide Vane Support ...................... 3-7
3-3 Inlet Guide Vane ....................................... 3-8
3-4 Inlet Guide Vane Bearings .............................. 3-14
3-5 kiainCranka, Bellcranks and Maater Rods . . . . . . . . . . . . . . . . 3-15
3-6 Vane Lever Components .................................. 3-19
3-7 Vane Lever Components (Wide Flange Bushings) ........... 3-22
3-8 Telfon Bumhing Crinkling ............................... 3-23
3-9 Telfon Bushing Reference Areas (Wide Flange Bushing) ... 3-24
3-1o Variable Van Tange and Lever Arm Diagagement ........... 3-27
3-11 Half-Ring Assembly and Bellcrank Support ............... 3-30
3-12 half-Ring Connector Matching Fixture ................... 3-31
3-13 Replacing Threaded Bushing in Half-Ring ................ 3-41
3-13.1 Natching IGV lialf-Ring and Connecting Clevia ........... 3-42
3-13.2 IGV Ealf-Ring and Connecting Clevia Alignment Pin

Drill Guide Buahlng .................................. 3-44
3-14 Actuator Bracket Assembly .............................. 3-45
3-15 Push Rod, Jam Nuts, Rod End Bearings and Link Rods ..... 3-47
3-16 Compressor Front Caaing ................................ 3-48

0

Change A vii

1

NOTE: (WHENTHE LISTOF ILLUSTRATIONSAND LISTOFTABLESARE BRIEF. BOTHMAYBESHOWN
ONTHEsAMEpAGE.)

FICUiW 9. Salapl@ list 02 illustrations.
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Number

1-1
1-2
1-3
3-1
A-1
B-1
c-1
c-2
c-3
c-4
c-5
c-6
c-7
c-8

S8225-A7-TRS-O10/XXXX-XX

LIST OF TABLES

o

Title

ShaftRati.ngs. . . . . . . . . . . . . . . .
FuelSy8temData. . . . . . . . . . . . . . .
Lubrication System Data. . . . . . . - . . . .
Clearance Requirements . . . . . . . . . . . .
Consumable Naterials . . . . . . . . . . . . .
Torqoe WrenchSizea. . . . . . . . . . . . . .
Torque Valuee for Locknuts . . . . . . . . . .
Torque Values for Studs. . . . . . . . . . . .
Torque Valuem for Nuts and Bolts . . . . . . .
Torqmo Value8 for Fittings . . . . . . . . . .
Balancing Weights . . . . . . . . . . . . . . .
Equivalent Point system . . . . . . . . . . .
Computation. . . . . . . . . . . . . . . . . .
Seal Clearance. . . . . . . . . . . . . . . .

Page

1-4
1-7
1-9
3-4
A-2
B-3
c-1
c-3
c-7
c-9
C-12
C-15
C-17
c-22

o

0

viii ORIGINAL

I [

I’XGURX 10. Sunpln liet of tables.
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SAFETY SUNMARY

o The following are general safety precautions that are not related to any
specific procedures and therefore do not appear elsewhere in thi8 publication.
These are recommended precautions that personnel must understand and apply
during many phases of operation and maintenance.

KEEP AWAY FROMLIVE CIRCUITS

-rating personnel must at all timas obse~e all safety regulations. Do
not replace components or make edjustnmnts inside the equipment with the high
voltage supply turned on. Under certain conditions, dangerous potentials mey
exist when the power control is the off position, due to charges retained by
capacitors. To avoid casualties, always remove power and discharge and ground a
circuit before touching it.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into or ●nter the enclosure
for the purpose of semicing or adjusting the equipment except in the presence
of someone who is capable of rendering aid.

RESUSCITATION

o

Personnel working with or near high voltages should be familiar with modern
methods of resuscitation. Such information may be obtained from the Bureau of
Medicine and Surgery.

The f0110Wln9 warnings appear in the text in this volume, and are repeated
here for emphasis.

Righ voltages capable of causing &ath are used in this
equ$pment. Use extreme caution when servicing either
the power supplies or their load components;

(Page 3-27).

The following cautiona appear in the text in this volume, and are repeated
here for emphasis.

o

Improper equipment operation will result if these three

jqrs are not in the correct position. tiao remove

the jumper betwean Ml and Xl on terainal board E101
when using the Voltage Regulator (Page 3-15) .

ORIGINAL ix

[

FIGURE 11. Example of mafety awmkary.

69

Downloaded from http://www.everyspec.com



MIL-T-24747 (SH)

o

Order of 4 Margin
Heading

(1) ~-l ~
{2) 3-1-1 ~.
(3) 3-1-1.1 ~-

(3) 3-5.1-2 ~. ~

a. First procedural step. (x~~

~) .

0
1. Fir$tsubordinate level procedural step. (XX

~) .

(a) Second Subordinate level procedural step
(XxxxXXX~XxX?Dcxxxxx~x) .

(1) Third subordinate level procedural
step. (~~) .

(1) 3-6 ~
(2) 3-6.1~ xxx~

~.

a. First procedural step. (==XXXXX~)
b. Second procedural step. (xxxxxxxx~ )

o

)

1

t

TIGUSU 12. Paragraph badiag.
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o *EEEI
mm btiowmestw ●tr@k9awrswous Potmm m
to 7000 VONS DC to ● oo-d t=?mma~ And wl~@3

In the OSCIIIO%OPC clram$. Exerche extr-me caution

WhM WO?kil19 ln$iOO th!$ Ch~S5iS thtouehw[ W!* ?d

of this P? OCXdUV*.

“EiEiil
All Arrrinum woldirr#ttuxxswc highly corr~
$iux.EXUC- - to ~t the ftUX tram

entwinetie tootercofo.C-s ~1
of the flux mklue$ is xxsentixlfor the Mrne

rneon.

NOTE
So MJm toUmt Otr thx tOtxPeeaw svetxmWrrxn

ma mdxr Uxr It not Oowawtg. It rnoally 0Dtxwr8

Powu trm ● ~*t* SOWCX.

* 60dM optiorrd *METHODA

@hove hxdings we nonrrxlly for tvpxeetcopy but’ MXV be irrsermdwith xrtv copy.)

==WARNING or WARNING

Exterdxd fl@tt is not pouibk @ter tail
rotor *i systxmfskrrx. Autorotxtim
nnrxttu erltuxdiwrmdm My.

---.-

Tha SPXXCIdxuxmxrexxrmust be kept

ehn ● t all tiwrmto rn’wvurt contmrin-
tiiorroftheMa wstern.Do rtotsee
Mateth~m hxlveaUlld07 my C091-

dkiom

NOTE

Two ttw boltxXd)umtto d of the
~ cirhoee fItttIWSsrx mxtxtlxd
with w Stt.

+ METHODB
* L/x *W; mdrod Corrsistrxtly

lAbowtetiw~bvPfttcse=ne9mD s@6tWttw XUtOttUUd~L
UndertlnlrrCmav be ttdttod ftrfatuipmentwithoutxuch● aeobitiw.1

o

1,

EZGVRS 14. Example of warnings, cautions and notes.
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Table 2-4. Optical Characteristics

Polmar
1

of

Magnification

Dimtmr of

kit Pupil

(in.)

I I I

w

Rffo&iv-, Focal

Langth (in.) Piltmr 2

ob~octivm Eyopioa

I

1
~ msunifkatioa

2
Opt%onal fi.ltexm

Tablo 2-4. ~ioal Charactarioti~ - Continued

P@mr
1

Dbmetor 0s Xffectiwo Focal

Bi.nocdu of -t Pupil &ngth (in. ) rilt*r 2

MegaifLoetion (in. ) Okqoattve ryqi*-

1 I I~
2
optional filtorm

~XGUIW 15. _le of boxhead titles, table rules and column entries . .-
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nu

0

.
-.

7

I
1

‘1

u’4
1

0

I
t f?’13I
I
I

I
I
I

I
II
I

t

I1
1

t
/14

II1011
1

“*J

= ‘me
Mnnud ND.

Saquam No.

3-17,45 (1) Tspersd pin nuts(2)
3-17,46 (2) Nuts (6)

3-17,47 (3) Lo& W&l!4kS (6)

3-17,48 (4) T~=@K@($)
3-17,49 (5)
3-17,50 (6)

EQz “)3-17,51 m
3-17,52 (8) ldk shti (1)

3-17,53 (9) Driver gear (1)

$17,54 (lo) Mvu shd!(1)

3-17,55 (11) Key (1)

3-17,56 (12) Bealhlg *(l)

3-17,57 (13) Oil pufnpcolltiw ~~ U)

3-17,58 (14) K9y(l)

3-17,59 (15) Bawws (8)

3-17,60 (16) Retainer (1)

3-17,61 (17) waring lwsh~ (1)

3-17,62 (18) Bearing bushq (1)

3-17,63 (19) Besdng Ilushiw (1)

3-17,64 (20) ksrirq bushim(1)
3-17,65 (21) Beuhg bushm (1)

3-17,66 (22) Dowob (2)

3-17,67 (23) Punv ~ studs (6)

3-17,68 (24) Sl@houdng(l)

FIGURE 346. ASSEMBLY!DS-EMBLY AllACHED LUBE OIL PUMP

L

?IGURE 16. ~ical Illwtrat&on .

75

Downloaded from http://www.everyspec.com



M
I
L
-
T
-
2
4
7
4
7

(
S
H
)

o00

I

.

K
g
0—
1

F
IG

U
R

X
17.

S
am

p
le

o
f

m
an

d
ato

ry
O
v
t
a
r
h
a
u
l
r
e
p
l
a
c
e
m
e
n
tt

p
a
r
t
s

l
i
s
t
.

7
6

Downloaded from http://www.everyspec.com



M
I
L
-
T
-
2
4
7
4
7

(
W
)

‘-

L

00

*uzwC
5
zFz0c
)

l-’

[
d

0

I

F
I
G
U
R
E

1
8
.

J
l
x
a
q
l
e

o
f

c
o
n
t
i
n
g
e
n
c
y

m
a
t
e
r
i
a
l

l
i
s
t
.

7
7

Downloaded from http://www.everyspec.com



S9233-XX-TRS-XXX/XXXX/-XXX-XXX

MATERIAL CONDITION OVERHAUL REPORT

o
SHIP : HULL NO.

AS FOUND MATERIAL CONDITION (CHECK ONE)

UNUSUALLY GOOD UNUSUALLY BAD

MAINTENANCE COULD HAVE MAINTENANCE WAS MAINTENANCE SHOULD NAVE
BEEN DELAYED NECESSARY BESN DONE SOONER

REMARKS :

0
AS OVERHAULED CONDITION RECORD

WAS ALL MANDATORY OVSRBAUL REPLACEMENT MATERIAL (APPENDIX A) YES NO

REPLACED?

COULD MANDATORY OVERHAUL REPLACEMENT MATERIAL HAVE BEEN REUSED:
YES NO

(EXPIJiINIF YES)

YES NO

DID OVERHAULED ITEM MEET ALL THE ACCEPTANCE CRITERIA IN TEE TRS?

REKARKS : (EXPLAIN BLCCKS MARKED NO.)

WAS TEiEREAN APPROVED DEVIATION OF MATERIAL OR SPECIFIED
YES NO

PROCEDURES? (EXPLAIN IF YES)

OIUGIk?AL 3-xx

I
L

FIGURE 19. Material condition/overhaul report.
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(hsert Classic of TMDERHere and At Boftom of Page) CLASSIFICATION:

NAVSEA (USER) TECHNICAL MANUAL DEFICIENCY/EVALUATION REPORT (TMDER)
NAVSEA S0005-AA-GYO-030/TMMP & NAVSEAINST 41 S0.3A)

o : INSTRUCTION: Continue on B-lZ?- x 11‘paper f additiomdspace k needed

1.USE THIS REPORT TO INDICATE DEFICIENCIES, PROBLEMS AND RECOMMENDATIONS RELATING
TO PUSLICATTON

2 BLOCKS MARKED WITH --- ARE TO BE FLED IN BY THE CONTRACTOR BEFORE PRINTING.

3. FOR UNCLASSIFIED TMDERS, FILL IN YOUR RETURN ADDRESS IN SPACE PROVIDED ON THE BACK
FOLD AND TAPE WHERE INDICATED, AND MAIL (SEE OPNAVINST 651O.1H FOR MAILING
CMSSIFIED TMDERS.)

4. FOR ADDITIONAL INFORMATION, CALL AUTOVON 651-29761Z96S OR COhMERCIAL -S62-297WS66.

1. NAVSEA TECHNICAL MANUAL NO.* 2 VOL 3. mu?
PARr

4. REV. NOJDATE OR 5. sYsTEwEOLJwwE~ 6. SYSTEWEQUIP=NT ~nm~

TM CH. NOJDATE NOMENCLATURE (hWMDtiA141PART NO.)

7. USER’S EVALUATION OF MANUM (Che&Appmpi—abdq

1A.EXCELLE@ IB. GOOD II C. FAIR II D. POOR II E. COMPLETE I IF. lNOOMPLi?lE

8. GENERAL COMMENTS

o

9. RECOMhW4DED CHANGES TO F’UBIJGA~

PAGE PARA- LUW FIG. TABLE F.RE~D C2WGES W ~
w. GRAPH No. m E. TYPE ff PROSIEM[INIXNESAFHY(S),MAJOR(U).m ~ (f9]
A. 8. c. D.

.
10. oRIGNA~ NAME AND~CENTER 11. -~~=-~ 12.OATESIGNED 13.ALrT~

(PLEA= PRhln COOFU)MUATOR no.

14. SHIPHUU NO. AM)IORSTATIONAOD=SS@OFUTABSREvIATE)
o ‘ 15.I’HIS SPACE ONLY FOR NSD6A

A. CONTROL NO. B. 00G ISEA C. DATE D. PRIORITY E.TRANSMTIED
TO

NAVSEA 4160/1 (Rev. 10-69) (FRONT) @5PLACESMWi=MO,OESTiQOYS~~
1

lrIGUIU5 21. Technical manual daficieumy evaluation report .
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1 I

SE211-FO-TRSOIWSPS-10

o

0

II
flGURE 1-0 ANTENNA AS8EMSLY ~PS-10

o

(BIANK/1 -O) ORIGINAL

I

1 I
I

FIGURE 22. ZxuIPh of a frontispim illwtration .

.

.
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SXXXX-XX-TRS-XXX
2.2.1M1.ni.mumusecpecifloatlonsare the principalpmanmtera required for
performanceof the rqulred taate, and are indti to assist In tbe 8elmctlon

o of altarnatmequiyt, whkh may ha ueed ●t tbw dlmorothn of tba using
●ctivity.Satisfactory perfo~m of dt9rnat. it- shall be v*rlfied prior
to u8e. All epplioabl-equi~nt mumt baar ovidmma of oumnt callbratiomin
•003~ with NIL-C-45662.

2.2.2‘fbainrt~tm utllirad in tbmae procwiumsm ware 8elect9d frcanthose

known to b. available ●t ~t of Defenee facilltims,and the I.lstlnghy
make or model number oarriesno Implloat%onof prefemnoe, reocmaendation,or

●pprovalby the ~t of De~ for uae by othar ~a~. It la reaoq-

niaul that OquiValont-quAwt PmdoOmi by Otbu ~feoturexa maybe oapebl*
of aqma.lly●atiefaatoryperfo~ in the prooedu-. A2hrnata eqo.i~t,
Ubre ~~, ehall b. aaleotodin aooodanoa with ~STD-1364. hfu to

tahh 2-2for ~’toet oqlllpnnt.

=- 2-2. Tmst Xquipmnt

o

0

mlwDBxL mxmm u=
D~PTX~ STXCXrx-OXS

TS-2133~-l Test Fixture -et A2A6
BP6043or Squivalmot signal ~tor 2-29MS=●t 10 * out

EP 5245L or 2quiwelent r—m—v c-t- lkEzte 35=x

2S/USM-281 or Eqoivalti Oeollloaoopm -We t=- bmtwaaa 2.3-3.6 Vdc

with *. ripple

SiqBOtI 260 or Zquivalmt mlltk- Aa neqn.ired

Tluka 8x20or EquI=ahut Di#tal Voltitmr +28 Vdo

HP 141T or Squival=nt Dis@ay and Main m diaphy of information

rrm prooeeeed* m 8443&

S552S and 8S53B

S2 84432 or Mlwi.valuit Traoking Cumrator 100 km to 110 MS

-120 * to +10 dlh

= 05522 or Sqnivmlaat l-r Sootion 10 a}div loq, 2 dB/div log,

sod lin98r displays

BP 8553S or Xquiwalent ~= Awlr=u/ 1 X8x to 23.S ~z 3 to 90 m

m Seotion

BP 1122A or Xqwivaleot 300 mx Proba 100k Ok, 3 p? Input AC,

n~xv Ts-2333/ MIX Sepair Aid Intozf-with 22A6Al

URC/2X or Zquivabnt

m~rv zs-2133/ lookursnl~ Interfaoa with UMU

USSIA2 or Zqlxtmlalt Aid

mVs2CNmDm *s-2233/ lG1OkSIx R9pair xnMaaD with MMA3

URC/A3 or Eqnivalmt Aid

=~2V TS-2233/ 500 Rx 2YII Int-9rfaoewith A2A6&5

RRcJs er qlrtwdent +r Aid

——. —
ORIGINAL 2.3

1, .

rXGUIW 23. San@. of ● test equipmnt xmqui ~ta tab18 .
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o

0

0

SE21l-FO-lRS-010/SPS-l O

DIRECT IO?WL
COUPLER

I 1/

RADAR RECEIVER-TRANSMITTER

J3001

SIGNAL GENERATOR AN/uRM-52

Figure3-15. MDS MeasurementInterwnnections

327ORIGINAL

I

TIGURE 24. S-U of ● p8rfomanca taat ret-up.
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MIL-T-24747(SH)

\

SXXXX-XX-TRSXXX

o
DOP AcmvlTY: NAME:

LOCATION:

TRS TITLE: RF Amo lifier Etecttonic As.semblv

RF Armlifler Etectmnlc lMaemMy 666230-019

TEST VERIFICATION CHECK MT

E(MJWMENT Teat -
TEST

Proc’r Pdonnanoe Actual pOdOMIWWO htap’n Conduotor kap’r
Step Requirement (RecordTest Raautta) Date (lnItlaf)

o
(fnfthf)

4.3.1 f -1 to -11 dB

4.3.1 Q k 3 dB, max. vartation
4.3.1 h + 1 dB, max. vanatbn
4.3.11 & 3 dB, max, vatiatbn
4.3.11 -1to -11 dB (2-20 MHz)

-3 to -15 dB (21-29 MHz)
4.3.2e -1 to -11 dB

4-3.2f -50 dB Wow reference
4.3.2g -14to-25vDc
4.3.3h NLT+18 dB
4.3.3k (1) NLT +18 dB

DOP: TEST RESULTS A=PTED BY:
TeatSupervkw DOP: mletolnm (Oplional)

Qualtty Aeeumnoe Office: Agency

-~: *P-: Whaeead/Concurmd by

o Date: M* Dab:

Fwre C-2 RF Arnplifiir Electrwic As8ernbty

ORIGINAL C-7

[
I !

NOTE: USE ADDITIONAL SHEETS AS REQUIRED. APPROVAIJAOCEPTANCE SIGNATURE BLOCK ~ APPEAR
AT BOIT’OM OF LAST SHEET ONLY

FIGURlt 25. Sample of ● temt data =cord.
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TIWRX26. S~10 of ● rqairabla im, qlo&d vimu.
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MIL-T-24747 (SH)

SXXXX-XX-TRS-XXX

TableA-1. Repairable Item Parts List

1
.

0

,

0

0

REF
NAME AND DESCRIPTION

FIG .

DESIG NO.

A2A6 TRANSLATOR-SYNTHESIZER SUBASSEKSLEY, Mfr 06845, 5-1

PN 2058940-0501

A2A6CI CAPACITOR, MIL ~ CS13F470K 5-1

A2A6C2 SAMS As A2A6CI 5-1

A2A6J4 CONNECTOR, Receptacle, Electrical, 2.08 x 0.42 x 5-1

0.62 in., 17 (Xmtacta, Mfr 71468, PN DBMP17N2S2C31

A2A6J5 CONNETOR, Raptaclo, IUectrical, 2.08 x 0.42 x 5-1

0.62 in., 13 Contacta, Xfr 71468, PM DBMP13N3S2C31

A2A6J6 ~, Receptacle, Electrical, 2.08 x 0.42 x s-l

0.62 in., 9 Contacts, Mfr 71468, PN DBMP9w4S2C31

A2A6PI CONNECTOR, Plug, Electrical, 2.72 x 0.42 x 0.62 in., 5-1

25 Contacts, Mfr 71468, PN DCM25N3P

A2A6P2 CONNECTOR, Plug, E3.actrical, 1.54 X 0.42 X 0.62 in., 5-1

3 Contacts, Mfr 71468, PN DAM3W3P

A2A6P3 SME A8 A2A6P2 5-1

A2A6P7 CONNECTOR, Plug, Electrical, Red, 0.14 Dla x 0.34 in., 5-1
Mfr 98291, PN SKT-14

A2A6P8 CONNSCTOR, Plug, Electrical, Green, 0.14 Dia x 0.34 In., 5-1

Mfr 98291, PN SXT-14

A2A6P9 CONNECTOR, Plug, Electrical, Orange, 0.14 Dia x 5-1
0.34 in., Mfr 98291, PN SKT-14

A2A6P 10 CONNECTOR, Plug, Electrical, Gray, 0.14 Dia x 0.34 in., 5-1

Mfr 98291, PN sKT-14

A2A6P11 CONNECTOR, Plug, Electrical, Rt Angle, 0.63 x 0.53 in., 5-1

Mfr 06845, PN 559998-273

A2A6P12 SAME As A2A6P11 5-1

A2A6P 13 CONNECTOR, Plug, Electrical, Mfr 06045, PN 559998-299 5-1

A2A6P14 SAME AS A2A6P11 5-1

A2&6P15 SAME AS A2A6P7 5-1

-r’

ORIGINAL A-XX
1

NOTE: USEADDITK)NAL PAGESASREWIRED

rIGURX 28. S-la Of mpairabla it= ~rto list tabh.
-
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MIL-T-24747 (SH)

‘.-

T

SPAWAR41EW%AtlCM!3 -

0

0

0

L

USER ACTIVIW TECHNICAL MANUAL COMMENT SHEET (UATMCS)
lJATWS SEOU13WX ~R (SITE)

3 PUBLICATION NUWR 4 va~ NO TmE Nowr’JuATuRE

)ORlG3NAi_PUSLICATTONDATE 7 G#4GES

a.~KXTION W UATMCS
cl ucus=~ Df=f==

1 THlscmm&NTsAPAcTs ~~~ = fmw=~ uPREvENmE DcumEcT n~ n PARTS

OPERATION M
o-R

10uAThcs7YPE n~ DOUESTKMJ DSUGGESTION ClXmU4T

11w~NDED CXU4GE TO ~TUX
b

PAGE PARA M f- TABLE
No GRAPH No NO m

ME~D CHANGES= ~

120RlG13AAT~ MME 1S. RANIUFWTEIGRADEAN) TITLE

i4 WoRK aNTER 15.TuEfwNE (AUTOVONGOML)

16 SHIPWu NO AhUIK#l DUTVSTAT10N(DOW AssREvm-E)

17 FOR SPAWAR USE OM.Y

acoNTRa No bCOGNO c. DATES d~ e T~D TO

mc

1 lKEPMM~PA-R- mMlhnJAllm SmETs
%- UW2AsSFEDUAWPUDON 0U17E0H~~s=IE STAPWSEALANDMT0

oOMwMwGoFFuMwEl.EXcENmmsMouwP.o.ms&~,v lfmMUzwo6oOM
A~ SPAWAR TECH tMTA CENTER. MRX AND MU UASSFED UATMCSN ~ WTM
OPNAVWST56101 (~ VERSUX)

3 PoRusEwIrn MvEUX&PAwR PwucAm OWY mGE?tX

?IGUEU 29. 8u@e of user ●otiwity tedmicml mmual aomaen t sheet.
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MIL-T-24747 (SH)

o

0

0

TRS NO: SXXXX-XX-TF?S-XXX/X-X-X
TRAYUERAND lNsPEcllowu HePAMcvmEPAIRREPORT (TIDm)

NOMENCLATURE F’sN PART NO.

sYm TmE EOUIPMENrTrrLE

,
JOB mm MBER - No.

IIMnpnEPBv CODE DATE mAPPn BY m DATE

i

FIGUIW 30. Tramlmr mad iMpectiOn/dim c=9pU=y/rqx ix m’pcmt (?IDRR) . -
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MIL-T-24747 (SH)

TRS NO: SXXXX-XX-TRS-XXWX-X-X

o
ITEM NObAENCIJiTURE TIDRR NO.

1NSPECTI0WDISCREPANC% RECORD

NO REPORTED DISCREPANCIES
I

RECOMMENDED AOTKW

❑ vERmED c1 NoT vEmFIED
INSPECTOR DAYE

NO DISCil 6 REC ACTION CORRECTIVE ACTl~ ITEM
I

QA

o

WORK~PISE &SATISFACTORY

o
DATE CODE DATE uJAuTY~

PART 2. inspection and d18erQwncy mmrd (UX$) ~DIX A
PAGE W

1

TIGURE 30. Traveler and AnnpectLon/discrepancy/repair raport. (Cent’d) .
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MIL-T-24747 (SH)

o

0

TRS NO: SXXXX-XX-TRSXXWX-X-X

ITEM NOMEMCMRIRE nDRRJ40.
)

I PLANNED OVERHAUUREPAtR ACTION RECORD

I-1 ACTION ~ED I
REPAIRPARTman..- ..-.—-- 1

0
-wuPLETEasmEP~

DATE DATE aJAuNASwRAmE CwE

●

PART~ PbnodO wklw9pkaCaOll r900rd(C3fR) APPEMDUA
PAQE W

1,
-’

TIGURE 30. Travaler & inspection/dAmcmpuwy /r9pdr rqort. (Cent ‘d). -
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MIL-T-24747 (SH)

TRS NO: SXXXX-XX-TRS-XW-X-X

ITEMNOMENCLATURE: TIDDR NO.

ITEM PART NO.

o

ITEM SER NO

EXAMINATIONSTl_EST RECORD
J

PERFORMANCE VAUJE OR RANGE SHOP Q.A

REQUIREU~ sIJPVR INSP
DATE I

SPEO Oesmv
,

0

WORK CONPLEIE & SATISFXTDRY

o
DATE suPERvmoR COOE ouAlllv AswRAmE -E

PART 4. Examlndon and *t mcod (E/T). APPSNDIX A
PAGE OF

I

I

J 1

FIGURE 30. ?rawalar and h8p&iOXdtiS~a~/~d.Z Zwport. (Cent’d) .
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0

0

0

TRS NO: SXXXX-XX-TRSXXWX-X-X

ITEM NOMENCIJtlURE: llDDR NO.
ITEM SER NO.

REF NO I WRITEN COMMENWNSJGNATURE

,

PART 5. Remarks shod (R). APPEND(X A
PAGE OF

FIGURE 30. Tra~lar and bsp8ction/di8crapancg/repair qrt. (Cent’ d).
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