S0005-AA-PRO-010/TMMP AND E0005-AC-HBK-010/TMMP

APPENDIX E

TM DEVELOPMENT AND PRODUCTION REVIEWS/CERTIFICATIONS

1.0  INTRODUCTION.  In addition to evaluating QA program plans and data requirements, it is essential that NAVSEA/SPAWAR TM management and QA activities evaluate both TM procedures and products from the earliest planning stages through development of adequate, accurate and usable TMs.

2.0  CONTRACTOR REVIEWS.  The contractor is responsible for conducting reviews of TM development and production processes to ensure compliance with the approved QA program plans, TMCRs and other contractual requirements.

3.0  GOVERNMENT REVIEWS.  The Government conducts QA reviews during the development of NAVSEA/SPAWAR TMs, changes, and revisions.  Criteria and procedures established to ensure high quality products include the QA guidelines in S0005-AA-GYD-070/TMMP Rev 1, MIL-DTL-24784A, and the TMCR.

4.0  IN-PROCESS REVIEW (IPR) PROCEDURES.  The IPR, as an integral part of the quality assurance program, is intended to assure that the final product meets user requirements.  It is normally conducted by the TMMT; however, in a procurement where a TMMT has not been established (but the TM is considered a priority item) an IPR team shall be established.  The team is to review the preparing activity effort at crucial points during the development and preparation of the TM [See Attachment (E1)] and provide guidance as required.  Reviews conducted by the contractor as part of its in-house publications QA program are not to be confused with the formal IPR by the acquisition activity.  IPR discrepancies are to be recorded on an IPR Discrepancy Disposition Record (See Figure E-1).

4.1  Objectives of the In-Process Review (IPR).  The objectives of IPR procedures are as follows:


a.  Minimize deficiencies in delivered data resulting from failure of the contractor to fully and clearly understand contract/program requirements, Navy maintenance concept, Navy policy, application of specifications, and user capabilities/needs.


b.  Identify TM deficiencies in the early stages of development, when corrective action is economical and timely, so that TMs are ready for delivery in sufficient time to meet training, test, and operational schedules.


c.  Assure the completion of TMs which meet quality requirements in terms of reliability, readability, adequacy, completeness, usability, and compatibility with approved maintenance plan/support equipment.

4.2  In-Process Review Team Composition.  When a TMMT is not established, the IPR team is to consist of publications and technical personnel of both the contractor and the acquisition activity.

4.3  In-Process Review Responsibilities.  The following reviews during TM development are to be performed singly or in combination:


a.  TM plans for proposed methods of data presentation and delivery.


b.  TM outlines (text plans and art plans).


c.  Document review at crucial points in development and preparation; normally, these reviews are held at the 25-, 50- and 75-percent stages of completion, but may be held more often.  [See checklists in Attachment (E2)].

4.4  In-Process Review Scheduling.


a.  Milestones for the accomplishment of IPRs are to be included in the manual development schedule.  The proposed schedule is to reflect the recommendations of the contractor as to the number of IPRs required and the points within the development cycle at which they should occur.  The schedule is to be adequate to permit the effective and timely achievement of all IPR objectives.


b.  The contractor may request an IPR irrespective of the schedule at any time problems warranting a meeting are encountered.  Similarly, the acquisition activity may require an IPR when deemed necessary; the contractor is to be notified in sufficient time for adequate preparations to be made.

4.5  Reference material.  The following documents provide basic information to support the development of the TM, and are to be available at IPRs when required for use by team members:


a.  Engineering drawings.


b.  Applicable parts information.


c.  General and detail specifications applicable to the manual(s) being covered.


d.  Hardware contract, including TMCR.


e.  The Integrated Logistics Support Management Plan (ILSMP) or other document defining maintenance/support concept, program plans, and program milestones.



f.  The approved support equipment listing.


g.  Referenced manuals having impact or an interface with manual(s) under review.

5.0  COMPREHENSIBILITY AND READABILITY.  NAVSEA/SPAWAR manuals are to be developed to the comprehensibility and readability requirements of MIL-DTL-24784A (9th grade reading grade level) as defined in Attachment (E3), and in the TMCR.  Review criteria for assessing compliance with comprehensibility/readability requirements are addressed in Attachments (E4) and (E5).

5.1  Characteristics.  NAVSEA/SPAWAR manuals should reflect the following basic stylistic characteristics: 

· Use short sentences and short paragraphs with informative headings.

· Use words with 3 or fewer syllables (excluding established military terms and mandatory technical terms).

· Contain familiar words.

· Have uniform vocabulary.

· Contain consistent nomenclature throughout.

· Provide clear organization of data.

· Contain simple, clear illustrations.

.

5.2  Sample tests.  As an integral part of the IPR process, samples of text should be analyzed for readability and grade level calculations.  SL160-AA-LST-010/TM-WORDS/ EL160-AA-LST-010/TM-WORDS, "Baseline Word Lists for NAVSEA/SPAWAR Technical Manuals" may be used as a guide for selecting common Fleet/TM vocabulary for writing TMs and for calculating reading grade levels.

6.0  VALIDATION.

6.1  Contractor validation.  The NAVSEA/SPAWAR TMQA Program mandates that all new, revised or changed NAVSEA/SPAWAR TMs be procedurally validated by the contractor.  Contractors are required to prepare and implement a validation plan that identifies QA requirements and data control to be performed on TMs during acquisition.  Refer to S0005-AA-GYD-070/TMMP for additional guidance.

6.2  Validation procedures.  The process of validation is invoked by the TM specification and is the means by which the contractor assures that it has provided accurate and adequate TM content for support of the system or equipment in accordance with the approved maintenance/logistic support plan.

6.3  Contractor responsibility.  The contractor is responsible for all aspects of validation as specified.  The contractor is also responsible for the proper validation of all TMs or TM data prepared by a subcontractor, vendor, or other writing activity.  The contractor may elect to validate these TMs/TM data or require that the sub-activity perform the validations.  In the latter case, the contractor must ensure that validation performed by the subjectivity meets all the requirements imposed by contract/specification requirements.  The contractor is to certify upon completion of the validation process that the TM is adequate and accurate (See Figure E-2).

6.4  Validation requirements.  Validation is a continuing effort accomplished on all TMs, changes and revisions.  It may be initially accomplished as an integral part of research and development for the equipment concerned; however, it is normally scheduled during routine engineering and manufacturing development tests and inspection.

6.5  Validation records.  The TM validation effort is to be fully documented in the form of records maintained by the contractor and is to be submitted to the acquisition activity upon request.

7.0  VERIFICATION.  Verification is the process by which TMs are tested and proved, under acquisition activity jurisdiction, adequate for operation and maintenance of equipment procured for operational units.  Verification by Fleet and training personnel is required prior to recommendation of full approval of systems and equipment for service use and should normally be accomplished within a Navy facility of the same maintenance level (organizational, intermediate, depot) as that covered by the TM being verified.  Personnel of the user's level shall perform the verification.  Provisions may be made for performing validation and verification simultaneously when it is beneficial to the Navy.  This option may be exercised if either or both of the following occur:  


a.  Available time, equipment or facilities do not permit separate validation and verification.


b.  Procedures are relatively simple and the chance of error is slight.  When combined validation and verification are accomplished at the contractor’s plant, verification planning will be tailored accordingly.

7.1  Types of verification.  Verification is to be performed on the Final Reproducible Copy (FRC) of a manual.  Upon completion of contractor validation, the Government is to verify the quality of each manual.  Verification Discrepancy/Disposition Record (see Figure E-3) is to be used to note discrepancies or omissions.  There are three types of verification: publishing format, technical content, and digital data format.


a.  Publishing format verification.  The Government is to ensure that the FRC manual meets the general arrangement and printing requirements of the TMCR.


b.  Technical content verification.  The Government is to determine the technical accuracy, adequacy, and suitability for operational, maintenance, training, and repair use of a TM prior to acceptance.  Refer to S0005-AA-GYD-070/TMMP for guidance.  The degree of verification for each TM is based on the scope of the manual, the complexity of the system or equipment, and the Government's level of confidence in the contractor's QA program.


c.  Digital data verification.  The Government is to verify that the digital file of each FRC manual delivered by the contractor meets the CALS specifications and standards imposed on the contractor.  This verification is to be performed with a Government approved computer program that "parses" the digital file by comparing it to standard document types, definitions, tagging, and structure requirements specified in the TMCR.

7.2  Verification planning.  The objective of verification planning is to establish and implement a well organized program for accomplishing the verification goals with minimum interference to the operational, training, or maintenance missions of the verification activity.  The instruments for planning the verification effort are the validation records and quality program data supplied by the contractor.  The TM Manager or TMMT is to determine the feasibility of accomplishing the verification during scheduled operational, training, or maintenance functions.  The TM Manager or TMMT may designate the verification activity as the on-site verification coordinator.

7.3  Participating activities and responsibilities.  Participating activities and their responsibilities are:


a.  Technical Manual Manager and Designated Activity.  When a TMMT is convened, it shall assume the following responsibilities of the TM Manager:

1) Plan the verification program.

2) Establish verification team membership.

3) In conjunction with the appropriate acquisition code, select/designate the verification site and activity.

4) Coordinate the verification schedule with all concerned.

5) Coordinate the verification personnel requirements.

6) Conduct an on-site pre-verification briefing for participants and attendees.

7) Coordinate the on-site verification effort; resolve problems and differences.

8) Conduct an on-site summary conference (critique) at the close of the verification effort.

9) Determine and coordinate the verification follow-up actions required.


b.  Acquisition Activity Technical Specialist:
1) Recommend maintenance procedures to be verified based on the magnitude and complexity of the procedures.

2) Determine availability of required materials, hardware, equipment and facilities at the verification site.

3) Provide technical support and assistance.


c.  Contractor:
1) Provide data to be verified, reference documents, source documentation, copy of validation records, and other documentation, as specified.

2) Incorporate approved verification actions into formal copy of the TM.

3) Rewrite and develop new data, as required.


d.  Cognizant Field Activity:
1) Provide technical assistance when specified by the TM Manager or TMMT.

2) Provide data, material, and equipment as requested by the TM Manager or TMMT.

7.4  Verification procedures.  Verification procedures differ little for organizational, intermediate and depot-level manuals.  Verification methods include: desktop review, comparison with hardware, performance of procedural steps, or a combination of the three methods.  Procedural steps are always verified by actual performance.  Typical steps taken during verification of procedural data are:


a.  Technician(s) obtain all required equipment/materials supplied by the verification activity.


b.  Technician(s) review procedural data to become familiar with steps to be performed and any applicable warnings, cautions or notes.


c.  The verification recorder reads each step aloud and technician(s) perform steps exactly as instructed.  Technician(s) verify part numbers referenced in the procedures against the part/equipment.


d.  Technician(s) and verification coordinator identify any discrepancies, including safety factors noted during performance of the procedural steps.


e.  If time permits, the verification coordinator will obtain on-site engineering assistance to determine required corrective action.


f.  The recorder enters discrepancies on Verification Discrepancy/Disposition Record by defining the deficiency (see Figure E-3).


g.  The TM Manager or TMMT is to review the verification discrepancies and prepare a disposition report specifying corrective action compatible with user requirements.


h.  A resolution conference is to be scheduled to resolve any discrepancies for which immediate corrective action has not been taken.


i.  Schedule reverification as required ensuring implementation of corrective actions.

7.5  Verification methods.  The verification of each TM (or TM chapter) is to include one (or a combination) of the following methods:

· Desktop verification.  (Minimal verification process) - compare and evaluate technical aspects of the TM for accuracy and adequacy against baseline documents.  Including the engineering drawings, SA data, configuration data, maintenance plan/data, IPR minutes, validation records, inspection and test records, verification planning data cards and verification sequence control charts (if required).

· Hands-on performance verification.  Compare data with physical systems or equipment.  Perform prescribed operating and maintenance procedures on the system or equipment.

· Observation verification.  Government performs verification by combining with and observing contractor validation (when required).

7.6  Verification discrepancy record.  The verification activity is normally responsible for recording the verification discrepancies.  The record is to contain a detailed listing of all manual corrections, changes or additions to be made as a result of verification.  The record is to be maintained on forms similar to the Verification Discrepancy/Disposition Record.  Each entry is to be numbered sequentially and shall adequately identify the item in the manual to which the discrepancy applies.  Unless otherwise identified, all entries in the "Para, Fig or Table No." column are to be considered paragraph references.  Entries may be handwritten but they must be neat, legible and reproducible.  Figure E-4 shows some typical verification discrepancies and the response or corrective action taken.


a.  The Technical Manual Manager or TMMT is to retain the original verification planning data and Verification Discrepancy/Disposition Record(s) and provide the contractor with one copy of each form.  The contractor is to prepare a Verification Incorporation Certification (see Figure E-5) attesting that all deficiencies and discrepancies recorded during verification have been corrected and resolved.


b.  The Verification Discrepancy/Disposition Record(s) and Verification Incorporation Certification are to be forwarded to the NSDSA and Defense Contract Management Agency Operations (DCMAO) by the Technical Manual Manager or TMMT for use in checking the correction of deficiencies before acceptance of final (manual) reproducible copy.

8.0  FRC APPROVAL/ACCEPTANCE.   Based upon the results of the verification process to determine contract and specification compliance, the Government is to approve/disapprove and accept (per DD 250) the FRC for new manuals, revisions, and changes.

9.0  CERTIFICATION.  NAVSEA/SPAWAR individuals responsible for a TM are to certify that the FRC document has been validated, verified, and that it conforms to all technical and specification requirements.  The TM Certification Sheet (see Figure E-6) is to be used on all new TMs, changes, and revisions and incorporated into the final manual prior to printing.
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Insert classification of IPR Report here and at bottom of page.         CLASSIFICATION:                                       

TECHNICAL MANUAL IN - PROCESS REVIEW (IPR)

DISCREPANCY DISPOSITION RECORD

INSTRUCTIONS:  Use this report to indicate technical manual - IPR discrepancies and recommend changes.

Continue on 8 - 1/2" x 11" paper if additional space is needed.

1.  TECHNICAL MANUAL TITLE
 2.  TECHNICAL MANUAL

      IDENTIFICATION NUMBER


3. CHANGE/REV

     NUMBER

 4.  TMCR NO.
5.  CONTRACTOR NAME/CONTRACT NO.
6.  TO BE REVIEWED

     (PT, CHAP, PG, ETC.)



 7.  REQUIRED COVERAGE

          ___ OPERATIONAL
       ___ INTERMEDIATE

          ___ ORGANIZATIONAL       ___ DEPOT


 8.  OVERALL EVALUATION

     ___ EXCELLENT        ___ FAIR           ___ COMPLETE

     ___ GOOD
         ___ POOR         ___  INCOMPLETE

  9.  DISCREPANCY CLASSIFICATION

   A.  NON-COMPLIANT AREA

         ___ LSA MAINTENANCE PLAN-TMP

         ___ PROVISIONING (SPARE PARTS)

         ___ SPECIFICATION FORMAT
B.  TECHNICAL DISCREPANCY AREA

___ TECHNICAL ACCURACY  ___ PARTS OR TEST/SUPPORT EQUIPMENT

___ SCOPE
                  ___ MAINTENANCE ENVIRONMENT

___ SEQUENCING

  ___ OTHER 

___ TECHNICAL ACCURACY          (EXPLAIN IN REMARKS,  BLOCK 11)



10.  DISCREPANCY INFORMATION

A. SECT/PART/CHAP/

     PAGE/PARAGRAPH/

     FIGURE NUMBER
 B. TMCR/SPEC

     REFERENCE

     PARAGRAPH
C.  DISCREPANCY
D.  RECOMMENDED DISPOSITION
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CLASSIFICATION: __________________        


Figure E-1.  Technical Manual In-Process Review (IPR) Discrepancy Disposition Record - Front.

 A. SECT/PART/CHAP/

     PAGE/PARAGRAPH/

     FIGURE NUMBER
B. TMCR/SPEC

     REFERENCE

     PARAGRAPH
C.  DISCREPANCY
D.  RECOMMENDED DISPOSITION






 11.  REMARKS



  12.  ACTIVITY NAME (Please Print)


  13.  SIGNATURE



  14.  ACTIVITY CODE


  15.  ACTIVITY ADDRESS (Do Not Abbreviate)



  16.  DSN/FTS PHONE NUMBER


  17.  DATE SIGNED



NAVSEA/SPAWAR 4160/10 ) (Back)


Figure E-1.  Technical Manual In-Process Review (IPR) Discrepancy Disposition Record - Back.

TECHNICAL MANUAL VALIDATION CERTIFICATE



TECHNICAL MANUAL TITLE



TECHNICAL MANUAL IDENTIFICATION NUMBER


DATE



CONTRACT/TMCR NO.



I - VALIDATION

Except as stated in II, the technical manual identified above has been satisfactorily validated in accordance with all requirements of the applicable TMCR and the approved Validation Plan.  The technical manual is hereby certified to be accurate and complete, and the information, instructions, text, and illustrations conform in all respects to the applicable general and detailed specifications.



II - EXCEPTIONS



EXCEPTIONS




AUTHORIZED BY


(Brief Description and References)


(Government Representative Name/Code)



SIGNATURE OF CONTRACTOR'S PUBLICATIONS QUALITY ASSURANCE OFFICER


DATE



NAVSEA/SPAWAR 4160/3 (12-93)

Figure E-2.  Technical Manual Validation Certification.

This page intentionally left blank


[image: image1.wmf]VERIFICATION DISCREPANCY/DISPOSITION RECORD

TECHNICAL MANUAL IDENTIFICATION NO:

PRIME PARAGRAPH:

VERIFICATION PLANNING DATA:

VERIFICATION DATE:

DISCREPANCY RECORD

NAVSEA

CARD NO.

OF

SHEET

OF

DISCREP-

ANCY NO.

PARA. FIGURE,

OR TABLE NO.

VERIFICATION DISCREPANCY

DISPOSITION

NAVSEA/SPAWAR 4160/4


Figure E-3.  Verification Discrepancy/Disposition Record
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Table 4-2

4-9.d

Fig. 4-2

4-12

4-12.a

4-12.e

The unique data contained in table 4-2 would be

more usable if contained in table 4-1.

Torque value should be “50 lb. in.”  

not “50 lb. ft.”

Amplifier power source connections not identified.

Need illustration to aid complicated assembly

procedures.

Nomenclature used for P/N LA2345-67 is not

consistent with nomenclature in table of special

tools and IPB.

The CAUTION following this paragraph should 

precede

this para.

Tables 4-1 and 4-2 should be

combined.

Actual torque value required has

been determined to be 40-45 lb./

in.  Correct manual accordingly.

Identify connections.

Add figures to show assembly

sequence.

Change nomenclature to agree

with IPB.

Relocate the CAUTION.

NAVSEA/SPAWAR 4160/4


Figure E-4.  Sample Verification Discrepancy/Disposition Record
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TECHNICAL MANUAL VERIFICATION INCORPORATION CERTIFICATE



TECHNICAL MANUAL TITLE



TECHNICAL MANUAL IDENTIFICATION NUMBER


DATE



CONTRACT/TMCR NO.



I - VERIFICATION INCORPORATION

All the discrepancies and deficiencies recorded during verification of the technical manual identified above have been corrected or resolved in accordance with the disposition column of the Verification Discrepancy/Disposition Record and incorporated into the Final Reproducible Copy (FRC).  The technical manual is approved by:








___________________________________________








  Cognizant Government Management Activity








_________________________  _________________









Letter/Message                   Date 



II - REMARKS



SIGNATURE OF CONTRACTOR'S PUBLICATIONS QUALITY ASSURANCE OFFICER


DATE



NAVSEA/SPAWAR 4160/6

Figure E-5.  Technical Manual Verification Incorporation Certificate
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TECHNICAL MANUAL CERTIFICATION SHEET               _________ OF _________




  CERTIFICATION APPLIES TO:                NEW MANUALS                REVISION              CHANGE         



APPLICABLE TMINS/PUB NO.:

PUBLICATION DATE (DAY,MONTH,YEAR):

READING GRADE LEVEL (RGL): 


__________________________________________________

__________________________________________________

__________________________________________________



TITLE: _________________________________________________________________________________________

_______________________________________________________________________________________________ _______________________________________________________________________________________________ _______________________________________________________________________________________________ TMCR/TMSR/SPECIFICATION NO.: _________________________________________________________________



CHANGES AND REVISIONS:

PURPOSE: _____________________________________________________________________________________ _______________________________________________________________________________________________ _______________________________________________________________________________________________ ______________________________________________________________________________________________ _______________________________________________________________________________________________ _______________________________________________________________________________________________ EQUIPMENT ALTERATION NUMBERS INCORPORATED: ______________________________________________ TMDER/ACN NUMBERS INCORPORATED: __________________________________________________________



CONTINUE ON REVERSE SIDE OR ADD PAGES AS NEEDED



CERTIFICATION STATEMENT

THIS IS TO CERTIFY THAT RESPONSIBLE NAVY ACTIVITIES HAVE REVIEWED THE ABOVE IDENTIFIED DOCUMENT FOR ACQUISITION COMPLIANCE, TECHNICAL COVERAGE, AND PRINTING QUALITY.  THIS FORM IS FOR INTERNAL GOVERNMENT MANAGEMENT USE ONLY, AND DOES NOT IMPLY CONTRACTUAL APPROVAL OR ACCEPTANCE OF THE TECHNICAL MANUAL BY THE GOVERNMENT, NOR RELIEVE THE CONTRACTOR OF ANY RESPONSIBILITY FOR DELIVERING THE TECHNICAL MANUAL IN ACCORDANCE WITH THE CONTRACT REQUIREMENTS.



AUTHORITY

NAME

SIGNATURE

ORGANIZATION

CODE

DATE


ACQUISITION








TECHNICAL








 PRINTING RELEASE








NAVSEA/SPAWAR 4160/8

Figure E-6.  Technical Manual Certification Sheet
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TECHNICAL MANUAL DEVELOPMENT PROCESS


This attachment describes in general the flow processes used in the development, QA, and publication of NAVSEA/SPAWAR TM products and data items (see Figure E1-1).  The numbers in the processes described below support the numbers in the figures.)

STEP
PROCESS



1
TECHNICAL MANUAL CONTRACT REQUIREMENTS (TMCR).  The TMCR contains preparation and delivery requirements for TM product data items and identifies the specifications and any special tailoring to be used in developing each type of manual. 


a.  TM products are:

· Outline/Book Plan

· RDC

· PTM

· FRC


b.  TM products include the following issues:

· All types of TMs (types I, II, IIs, IIx, III, and commercial)

· Supplementary data for commercial manuals

· Change Packages

· Update revisions

· Complete revisions

· Supplements to Mil-Spec manuals


c.  The TMCR also contains pricing information, general QA provisions (referenced to MIL-DTL-24784A), CALS provisions, and a listing of the non-product data items [QA items, such as: TMQA Plan, Validation Plan, Validation Certificate, and TM Publications Plan] to be furnished by the hardware contractor, or other preparing activity.


d.  The TMCR is appended to the hardware contract.  All items contained in the TMCR are listed on the CDRL, DD Form 1423.  Non-product data items are discussed in the SOW to the hardware contract; product items are discussed in the TMCR.  DIDs are only used to procure non-product items.






STEP
PROCESS



2
INITIAL GUIDANCE CONFERENCE.  A guidance conference is convened soon after contract award to discuss contract/program requirements and the specifications invoked to develop TMs.  All relevant documents and TM development procedures are thoroughly clarified; milestones for deliverables, IPRs and other QA items are established. Attendees should be designated members of the TMMT which is comprised of representatives from the hardware contractor (or other TM preparing activity), representatives from field activities, engineering representatives from the acquisition code, and representatives from other Government activities such as DAPS and Defense Contract Administration Service (DCAS).  Other guidance conferences may be convened throughout the TM development process to discuss and resolve problems associated with TM structure, impact of configuration changes on the manual(s), incorporation of additional data, etc.



3
TECHNICAL MANUAL QUALITY ASSURANCE (TMQA) PROGRAM PLAN.  A TMQA Program Plan is developed in accordance with MIL-DTL-24784A and the applicable technical content specifications.  The TMQA Program Plan is procured for large, complex hardware programs to ensure that specific TMQA provisions/requirements are imposed on the hardware contractor (or preparing activity) during TM development.  It addresses hardware contractor's QA program, Validation Plan, and Validation Certification.  The TMQA Program Plan and Validation Plan are generally submitted within 3 months following contract award; the Validation Certification is submitted concurrent with the TM RDC.



4
TECHNICAL MANUAL PUBLICATIONS PLAN.  The plan is a TM development requirement to be prepared in accordance with option 10.2g of DI-TMSS-80063 and the governing content specification (usually MIL-DTL-24784A).  It identifies and describes the Contractor's procedures, terms, and conditions governing the development of the TM outline.  It also includes general QA procedures for ensuring approval of the TM products (Outline/Book Plan, RDC, PTM, FRC).  It is not intended that it be applied when relatively few manuals are required or the size and complexity of the system/equipment is minimal.



5
OUTLINE/BOOK PLAN.  An Outline/Book Plan is required for all new manuals developed for systems/equipment designed to military specifications, and for all complete revisions, if the configuration changes and nature of the changed material are substantial.  Outline/Book Plans are developed in accordance with the TMCR and applicable technical content specification (usually MIL-DTL-24784A) and are submitted within three months of contract award.  The Outline/Book Plan defines what the content will be for each major section and paragraph of the projected manual, provides illustrations by type (exploded view, line drawing, or schematic) to be furnished for each chapter, and describes the planned approach and logic of troubleshooting principles and troubleshooting data.



6
REVIEW DRAFT COPY (RDC).  Following approval of the hardware contractor's or preparing activity's QA plan and outline/book plan, the RDC is begun.



7
TWENTY-FIVE PERCENT IN-PROCESS REVIEW (IPR).  At the 25% development point of the TM RDC, an IPR is held to review the text developed at this point to ensure that it accurately reflects the stated maintenance concept, hardware configuration, and particular user requirements.  All schematics and artwork are reviewed for conformance to program requirements and compliance with MIL-DTL-24784A for clarity of presentation and accuracy.  Milestone schedules are discussed and comments resulting from review of TMQA Program Plans, Validation Plans, TM Publications Plan, and Outline/Book Plans may be discussed if required.  During the IPR the contractor may provide such information as engineering drawings, parts material, specifications, the contract, maintenance documents and other relevant source data required to ensure the accuracy of the manual.



8
FIFTY-PERCENT IN-PROCESS REVIEW.  The process is essentially the same as the 25% IPR, except that more data is made available for review.  All comments from the 25% IPR are reviewed to ensure that corrective action, where necessary, has been taken.



9
SEVENTY-FIVE PERCENT IN-PROCESS REVIEW.  The process is essentially the same as the 50% IPR.  All previous IPR comments are reviewed to ensure that corrective action, where necessary, has been taken.



10
SUPPORTABILITY ANALYSIS SUMMARIES (SAS) AND ACQUISITION LOGISTIC SUPPORT MANAGEMENT TEAM (ALSMT) MEETINGS.  These meetings are held to obtain information relative to other logistics functions impacting the development and delivery of TMs.  Any changes to hardware development, configuration, individual site requirements, milestones. etc. are noted.  TM requirements are discussed and recommendations provided.



11
VALIDATION.  Validation is performed by the hardware contractor or other TM preparing activity.  It provides final testing of the TM against the operation of the equipment for technical adequacy and accuracy in compliance with the governing specifications and approved maintenance philosophy.



12
ONE-HUNDRED PERCENT DRAFT COPY REVIEW.  The RDC is reviewed against the governing specifications to which it was developed to ensure the adequacy of technical content and correct style and format.  MIL-DTL-24784A is generally used for all manuals developed for new procurements.  Commercial manuals (or existing manuals from the hardware contractor's inventory) are reviewed to MIL-DTL-24784A; any supplementary data required to produce a fully adequate commercial manual is developed and reviewed to MIL-DTL-24784A.  Logistics data and unique program requirements are also considered in review of RDCs.



13
TECHNICAL MANUAL IDENTIFICATION NUMBER REQUEST (TMIN-R).  When the RDC is reviewed, a TMIN-R is prepared requesting that a TMIN be assigned to the manual.  A TMIN-R form is completed by the procuring office following the guidelines in Section 12.



14
RDC APPROVED/DISAPPROVED.  During RDC review, comments are made relating to a particular page and paragraph of the manual in which a discrepancy between the requirements of the specification(s) to which the manual was developed, and the manual text exist.  Reviewer's comments direct the hardware contractor to make specific corrections.  If major deficiencies exist in the manual such as lack of important operation or troubleshooting data, or lack of necessary warnings or cautions, the manual is disapproved and must be resubmitted by the hardware contractor after the necessary corrections have been made.  The manual is then reviewed a second time to ensure all corrections have been made.



15
VERIFICATION PLAN.  The Verification Plan is prepared in accordance with the provisions of MIL-DTL-24784A and contains the scope/objectives of the verification process.  It gives the following:  date; location; level of verification; personnel designations; listing of manuals to be verified; listing of each chapter and paragraph to be verified; illustrations and tables by Figure and Table Number which will be checked; sequential listing of the exact procedures to be followed; special safety precautions; required tools and test equipment; other required manuals applicable to the system or equipment, and relevant maintenance documents. Each plan is tailored to the particular equipment/system as required and is submitted to participants at least two weeks prior to verification performance for review and comment.



16
VERIFICATION PERFORMANCE.  Verification is performed in accordance with MIL-DTL-24784A and is a requirement for Approval for Production (AFP) for all systems/equipment prior to their initial deployment.  Verification is a Government function performed by the ACQ MGR or TMMT.  The team is comprised of representatives from the cognizant PMW or his representative, technical personnel from support contractors, Command technical codes/field activities, and the fleet, as required.  Verification usually occurs at the Government site of the initial system/equipment installation.  Through the actual use of the TM to perform operation and troubleshooting procedures on the equipment, the verification process ensures that these sections of the manual are fully representative of the system/equipment, technically accurate, and totally adequate to support the system.  This is a total "hands on" application of the instructions given in the TMs, as well as a final check to ensure that all cabling, physical markings on the equipment, schematics, equipment layouts, etc. as indicated in the manuals are fully representative of the units.



17
VERIFICATION COMMENTS INCORPORATED.  Following the verification, all discrepancy comments noted during the verification process are forwarded to the hardware contractor so that corrections may be made in the TM.  If the contractor does not agree with certain comments, or if there are an inordinate number of errors in the technical manual, a resolution conference may he convened between the hardware contractor and various members of the TMMT to resolve outstanding problems.



18
FINAL REPRODUCIBLE COPY (FRC) INSPECTION.  The FRC of the final TM is inspected to ensure that all discrepancy comments found during the 100% review (of the RDC or PTM) and during verification have been corrected.  FRC inspection also ensures that all necessary TM identifying data is contained on the cover and title page, that all schematics and line drawings meet the requirements of MIL-M-38790 for line thickness, and that notes and aprons meet the requirements of MIL-DTL-24784A.  After correction of any errors or mistakes, the digital FRC copy of the manual will be submitted to the Government for parsing, final QA, and acceptance/rejection in accordance with CALS specifications.



19
DD-282 PRINTING REQUISITION.  This form contains printing instructions, distribution data, bar coding, and stocking information for the initial printing of manuals and replenishment to stock.  The procuring office must allocate the funds for this process.



20
FRC SHIPPED TO DAPS.  The FRC is shipped either by the hardware contractor or the NSDSA to DAPS for initial printing and distribution.



21
DIGITAL FRC FOR PUBLISH-ON-DEMAND AT DAPS.  Following completion of initial printing and distribution, the digitized print master is to be retained by DAPS to support the Publish-On-Demand effort.



22
PAPER MANUALS STOCKED AT DISTRIBUTION DEPOT SUSQUEHANNA, PENNSYLVANIA (DDSP), MECHANICSBURG).  TMs are stocked at DDSP.  The minimum number which may be placed in stock is 5,or an anticipated 6 month supply.  They may be ordered from NAVICP, by NSN or TMIN number.



23


FRC FORWARDED TO NSDSA.  The NETL maintains a repository of TM FRC, commercial processing data files, SGML data files, and optical disks.



24


CONVERSION TO OPTICAL DISKS.  The digital FRC is converted to optical disk for Fleet distribution.



25


CHANGE PACKAGES/UPDATES/REVISIONS.  Change packages, updates, and revisions are prepared as required to address configuration changes, additional material, or general corrections to the manual.  All change packages, updates and revisions must undergo the same review process as an RDC; however, the IPRs may not be required.  Publication numbers or change numbers are assigned.  Changes packages are required if changed material affects less than 25% of the manual; an update revision is required if more than 25%, but less than 50%, of the manual is affected. All change information is made in accordance with the specifications used to develop the original manuals (that is, a change to a manual developed in 1986 to MIL-M-15071G would be developed in accordance with MIL-M-15071G instead of the current specification MIL-M-15071H).  All changed information is identified by either a vertical bar for textual changes or a pointing hand for illustration/schematic changes.
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Figure E1-1.  Technical Manual Development Process

(Flow Chart) - Sheet 1
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Figure E1-2.  Technical Manual Development Process

(Flow Chart) - Sheet 2

QA CHECKLIST #1

(25% IPR)

NO.
REQUIREMENT
YES
NO

GENERAL AND CHAPTER 1, General Information and Safety Precautions

1
Is Front Matter in accordance with the samples presented to the Contractor per MIL-M-38784 and MIL-M-15071 follow-on acquisitions], and MIL-DTL-24784A [new acquisitions]?



2
Are schematics and engineering drawings legible and clearly presented?



3
Are safety precautions referenced as initial paragraphs before the introduction in Chapter One?




Are general safety precautions included (e.g., resuscitation statement)?



4
Does the equipment illustration accurately represent all major units of the equipment?




Do illustrations show interconnection between units?




Do illustrations appear as a left-hand full page (not backed up) with the folio "(blank 1-0)"?



5
Does the reference data include identification plate data (descriptive), functional characteristics, capabilities and limitations, rated outputs, and environmental characteristics in tabular form?



6
Is there a table of "Equipment, Accessories and Documents Supplied" per  (p)3.5.3.5 in MIL-M-15071 [follow-on acquisitions] and MIL-DTL-24784A [new acquisitions]? 




Is the technical manual included in the table?



7
Is there a tabular listing of "Equipment, Accessories, and Publications Required but Not Supplied?




Does the table include all test equipment with the corresponding SCAT code?



8
Are there separate pages provided for "Field" and "Factory" Changes in tabular format?



CHAPTER 2,  Operations

9
Is the controls and Indicators text supported by an illustration(s)?




Does the illustration show panel designations as marked on the equipment?



10
Are the operating procedures in tabular form?




Is the emergency turn-off procedure included?




Are the procedures supported by an illustration(s)?




Are warnings or cautions included to protect personnel and/or equipment?




Are procedures listed for setting controls prior to equipment turn-on if applicable?




Are operating procedures presented clearly as step-by-step instructions? 



11
Are all applicable operator maintenance instructions and schedules presented in tabular form?




Are illustrations included to support these maintenance actions?



CHAPTER 3

A 25% IPR will not normally include Chapter 3 material.  However, if Chapter 3 or other succeeding draft material is presented at this time, refer to checklists 2 and 3, as required.

QA CHECKLIST #2

(50% IPR)

NO.
REQUIREMENT
YES
NO

CHAPTER 3,  Functional Description

1
Does the chapter contain the functional descriptions for overall, major, and circuitry (if applicable) levels?



2
Does the structure and organization of the functional descriptions parallel the organization of Chapter 5, Troubleshooting?



3
Is the overall functional level of description supported by an overall functional block diagram?



4
Does the major functional level description refer to the signal flow, logic, or other related diagrams in Chapter 5?



5
Does the overall functional block diagram:




Show functional arrangement, vice "hardware" packaging?




Represent each major function by a block?




Correct the block by lines and arrowheads to show direction of flow?




Identify each block by the function name only?




Identify each equipment input and output by title?




Identify modes of operation by title or symbol?



CHAPTER 4, Scheduled Maintenance

6
Does the preventive maintenance data contain the identical technical content as the LMI, or MRC data?

* The preventive maintenance data may be in the identical

   format as the MRC data.



7
Are the preventive maintenance procedures correlated with the installation checkouts requirements, so that any maintenance or performance test procedure also required for checkouts may be referenced from Chapter 8, Installation?



8
Is the applicability statement included in the introduction?  [See MIL-M-15071, para 3.5.6.1, for follow-on acquisitions and MIL-DTL-24784A for new acquisitions.] 



9
Does the scheduled maintenance action index contain three columns to show:  periodicity, the maintenance action, and the paragraph number containing the procedure?



NO.
REQUIREMENT
YES
NO

10
Do the preventive maintenance procedures contain the following:





Safety precautions?





Tools, parts, materials, and test equipment required?




Cleaning solvents (identified by Government specification numbers and stock numbers)?




Minimum rating of the technician who will perform the task?




Procedures for obtaining access to subassemblies of subcomponents?




Instructions for in-place balancing and noise reduction?




Inspection procedures for deterioration of parts?




Illustrations to support the procedures, where necessary?



QA CHECKLIST #2 (Cont’d)

NO.
REQUIREMENT
YES
NO

11
Do scheduled performance tests include the following:




Safety precautions?




A list of tools and test equipment identified by type, manufacturer, and model number?




Title of the test to be performed?




Minimum rating of the technician who will perform the test?




Preliminary setup data required to perform the test?




Procedures for accomplishing the test?




References to troubleshooting or corrective actions to be used if the test values are not within tolerances?




Illustrations to support the test?



CHAPTER 5, Troubleshooting

12
The troubleshooting data is contingent upon the maintenance concept for the level of maintenance being performed.   When the troubleshooting concept limits the location of a fault to a repairable item for organizational level maintenance, troubleshooting procedures and data will also be presented that will permit a repair of the item at the intermediate- or depot-level maintenance facility, unless this information is included in another technical manual and the procedures can be directly referenced.



13
Ensure the chapter contains all instructions and information necessary to locate trouble and conduct tests, including the following:




Troubleshooting guides providing step-by-step procedures for logical isolation of faults?  (Troubleshooting procedures may be in tabular, illustrative, or narrative format).




Instructions for tracing electrical circuits?




Appropriate troubleshooting diagrams, including signal flow and power distribution?




A troubleshooting index in tabular form (Figure A-1)?




Relay, lamp indexes (Figure A-2)?




Protective Device index (Figure A-3)?




Maintenance turn-on procedure to energize the equipment from the fully de-energized condition to full operation?



14
Are applicable support diagrams provided to aid the technician in isolating faults?  The most common types of diagrams are signal flow, maintenance schematics, power distribution and fault logic (Figure A-4, A-5, A-6, A-7)?



CHAPTER 6, Corrective Maintenance.

[This chapter contains instructions required to adjust, align, remove, replace, repair, and reinstall all repairable parts, modules, assemblies, and subassemblies.  Corrective maintenance procedures are provided for all items designated repairable regardless of the maintenance concept, unless this information is provided in another technical manual and can be referenced.]

15
Are safety precautions included within the corrective maintenance procedures, especially when injury or death could occur if a warning is not abided (i.e., removing the cover to a power supply)?



16
Is there a list of tools, parts, materials, and required test equipment?



17
Are the instructions presented clearly, step-by-step, in logical sequence?



QA CHECKLIST #2 (Cont’d)

NO.
REQUIREMENT
YES
NO

18
Are checkout procedures included following repair/replacement procedures?



19
Are exploded views and wiring diagrams provided to support the corrective maintenance procedures?



20
Are callouts included within the procedural steps in parenthesis to correspond to the exploded views?



QA CHECKLIST #3

(75% IPR)

NO.
REQUIREMENT
YES
NO

CHAPTER 7, Parts List

If an illustrated parts breakdown is procured under a separate line item of the contract for the system/equipment, the requirements for Chapter 7 will be modified as required to ensure harmony between the IPB and the requirements of  MIL-M-15071 [follow-on acquisitions] and MIL-DTL-24784A [new acquisitions].

All mechanical parts subject to replacement, although not provisioned as a spare part, such as handles, slides, plates, covers, etc. included in the provisioning documentation will be included in the parts list and identified in the parts-location diagram.

1
Does the chapter contain the following lists:




A list of major units?




Parts List (Figure A-9)?




List of Common Items (Figure A-10)?




List of Attaching Hardware (Figure A-11)?




List of manufacturers?



2
Does the parts list contain or reference an illustration that shows the location of all repair parts, including attaching hardware?



3
Do the illustrations meet the following criteria:




Items called out by callout leader?




Exploded Views -- Are parts arranged in correct relative disassembled position in proportional size (Figure A-12)?




Provide rapid location of parts?




Line drawings vs. photographs (photographs are not permitted unless contractually ordered)?



CHAPTER 8,  Installation

4
Does the chapter contain the following:




Site selection?




Special tools and materials required?




Unpacking and handling requirements?




Installation instructions?




Mounting instructions?




Bolting Diagrams?




Safety procedures, including grounding and bonding?




Clearances for access?




Input requirements?



5
Installation Control drawings consisting of the following:




Drawing List?




Block diagram?




Installation drawing?




Cable running sheets?




Summary list of installation material?



6
Installation checkouts procedures?



7
Installation standard summary sheet?



COMPREHENSIBILITY REQUIREMENTS

1.0  INTRODUCTION.

1.1  General.  This attachment sets forth requirements for TM comprehensibility.

1.2  Purpose.  The purpose of these requirements is to improve the usability of the TM.

1.3  Objective.  The objective of these requirements is to produce manuals that are readily comprehended by the intended user as evidenced by the user's ability to perform work consistent with the intent of the manual.

1.4  Application.  This is applicable to procurements of new TMs, update revisions, complete revisions, supplements, and TM changes.

2.0  GENERAL REQUIREMENTS.

2.1  Support of user tasks.  Information is to be presented in a way which:


a.  Directly supports the immediate task of the user.


b.  Minimizes demands on his reading, studying, and conceptualizing skills.


c.  Minimizes his need to refer to other documents or text material.

2.2  Organization of the technical manual.  The TM is to be organized on the basis of the user's need for information as he performs his tasks.  In complex equipment or systems, where hierarchies of functional and physical relationships exist, corresponding technical tasks are also to be organized in hierarchies.  An overview of the hierarchical arrangement of tasks by which the manual is organized is to be provided.  This may be illustrated as a family tree or top-down breakdown of the tasks.  The hierarchical arrangement is to be described in the introductory chapter of the TM.  The hierarchical structure of each chapter is to be limited to a maximum of the third level of indenture for paragraphs with subheads.

2.3  Consolidation of material.  To the extent possible, all information required to complete a single task is to be put in one place.  Information and artwork is to 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 performance of a task is to be minimized.

2.4  Text.

2.4.1  Vocabulary.  The simplest, most familiar, and most concrete words which accurately convey the intended meaning are to be used (See Basic Word Lists in SL160-AA-LST-010/TM- WORDS /EL160-AA-LST-010/TM- WORDS).  Short simple words and words used in ordinary conversation are preferred.  Highly technical terms are to be limited to circumstances where simpler terms would not accurately convey the intended meaning and are to be defined directly after their use or in a glossary.


a.  Concrete and specific language.  Concrete and specific language is to be used to reduce vagueness.  Examples:

1) Abstract and general:  Precautions should be taken against fire.  Concrete and specific:  Periodically inspect and ensure operation of fire doors and automatic sprinkler system.

2) 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-condition the area and soundproof the walls.


b.  Simple versus elaborate phraseology.  Unnecessarily elaborate phraseology is to be avoided.  Examples:

SIMPLE
UNNECESSARILY ELABORATE

About

After

Because

Require

Enough

Find Out

For

Get

If

Now

Since
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


c.  Standardization.  The use of synonyms to provide variety in technical writing can lead to confusion.  If there are synonyms for a concept or object, one of them is to be selected and used consistently throughout the TM.  For example, do not use the terms unit, assembly, equipment, component, and hardware interchangeably to refer to the same item.


d.  Nomenclature.  Nomenclature associated with systems, equipment, and components is to be introduced by means of pictorials coordinated with descriptive text.


e.  Shortened equipment names.  In each section supporting a single user task, official terminology is to be used for the first reference to a hardware item.  Official terminology is used wherever the use of a shortened name might be ambiguous.


f.  Abbreviations and acronyms.  Abbreviations and acronyms are to be used sparingly.  They are to be defined on the first use in each section relating to a single user task.  The use of abbreviations and acronyms are to be such that there is no need for experienced users to consult 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.  The TM should reflect the same abbreviations or acronyms used as markings on the equipment.

2.4.2  Sentence structure and grammar.


a.  Word order.  Sentences and clauses are to be written using simple word order (subject, verb, object) to the extent possible.  Modifiers, including prepositional phrases, are to be as close as possible to the word modified.  These word order requirements are to be relaxed  only to the extent to avoid ambiguity or distortion of meaning.


b.  Complex sentences.  If a sentence has more than one clause and is more than 20 words in length, it is to be rewritten as one or more simple sentences, if possible.


c.  List form.  If any series of three items or more appears in a sentence, the sentence is to be written so the items will appear in explicit list form.  Example:

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

· Using swabs or brushes, rub or scrub all surfaces which are:

· dirty

· greasy

· water-repellent


d.  First person pronouns.  First person pronouns may be used, if applicable, to avoid indefinite passive construction, for example, "We found that..." rather than "It has been found...."


e.  Standard English grammar.  Rules of grammar for standard American English are to be used.  Colloquial, substandard, and slang expressions are not to be used.  Infinitives may be split and sentences may be ended with prepositions in cases where not doing this sounds awkward or stilted, and is likely to distract the user's attention from comprehending the content.


f.  Procedural text.

1) Sentences in procedures.  Sentences directing the actions of the user are to be in the active voice and imperative mode.  If more than one person is involved, the directions are to be in the active voice, indicative mode, third person (for instance, "Man A shall...while Man B...").

2) Positive form.  Procedural steps are to be positive form ("Close the container" rather than "Do not leave the container open") unless the meaning demands the negative form.

2.5  Illustrations and tables.

2.5.1  Dependence on illustrations.  Illustrations are to be considered at least as important as text in conveying information.  To the extent possible, text is to reference supporting illustrations to carry the main burden of conveying information.  The text is to appear either as part of the illustration or separately.  Number or nomenclature callouts are to be used to key the important features of the illustration of the text.

2.5.2  Nearness of illustrations and text.  Where possible, text and related illustrations are to be arranged so they can be viewed at the same time.  Otherwise, they are to be placed as soon after the first reference as possible.  If the same illustration is referred to in procedural steps on a number of pages, the illustration is to be repeated as often as necessary.

2.5.3  Relevance of illustrations.  Each illustration is to contain only that information directly relevant to a specific user task.  The same illustration is not to be used for more than one task unless everything in the illustration relates to each task.  The intent is to provide several small, simple illustrations rather than a single, large, complex one containing information not relevant to the immediate task.

2.5.4  Illustrations per page.  The fraction obtained by dividing the total number of illustrations and tables by the number of pages in the technical contents sections of the manual is to be 0.50 or greater.

2.5.5  Titles of illustrations and tables.  Each illustration or table is to have a title.  The title is to identify the contents or purpose of its illustration or table and distinguish that illustration or table from others in the TM.  Each title is to identify the variables represented in its illustration or table.

3.0  DETAILED REQUIREMENTS.

3.1  Procedure and paragraph headings.  Headings are to be unique within major sections of the TM.

3.1.1  Procedure headings.  Every procedure is to have a heading.

3.1.2  Paragraph headings.  The ratio of paragraphs to paragraph headings is not to

exceed 2:1.

3.1.3  Informative headings.  Headings are to be informative and not merely labels.  Headings are to serve two purposes.  First, they are to make access to information easier by permitting the reader to scan a page to find the information he wants.  Second, they are to alert the reader to the type of information contained in the text to follow.  Examples:

LABEL HEADING
INFORMATIVE HEADING

Procedure

Instrumentation

Discussion

General description
Procedure for recording temperature

 Heat measured by thermocouples

 Reasons for waveform variations

 Symbols created for radar PPI

3.1.4  Headings and relevance.  A paragraph or procedure heading is to uniquely identify the content of the material which it heads.  Material under a single heading must be consistent with the heading.

3.1.5  Heading length.  Not more than 10 percent of all headings are to be longer than 7 words.  No heading is to be longer than 10 words.

3.1.6  Headings per page.  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 are to be at least two headings on the page.


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

3.2  Typography.

3.2.1  Typography in text.  Typography in text is to be as follows:


a.  Minimum type size on the final printed material is to be 10-point (3.55 millimeters (mm), 0.14 inches), except for parts lists, which may be 8-point, (2.8 mm, 0.11 inches).


b.  Minimum leading size is to be 1-point (0.35 mm, 0.014 inches) if column width is 40 characters or less, or 2-point (0.70 mm, 0.28 inches) if column width is over 40 characters.


c.  Upper and lower case is to be used except for major section titles and acronyms, which is to be upper case.


d.  Common, ordinary typefaces, not stylish or condensed fonts, are to be used.


e.  Paragraph and procedure headings are to be readily distinguishable from body of text.


f.  Black ink on non-glossy white paper is to be used to the extent possible.

3.2.2  Typography in illustrations.  Minimum type size on the final printed material is to be 8- point (2.8 mm, 0.11 inches), boldface type, all capitals.  When 10-point (3.5 mm, 0.14 inches) or larger type will be the final size, the boldface requirement may be dropped.

3.3  Readability.  Measurements cited in these readability requirements are to be based either on the technical contents sections of the entire TM, or on samples obtained by the method of Attachment (F4).  Average Word Length (AWL) and Average Sentence Length (ASL) are to be calculated using one of the procedures described in Attachment (F5).

3.3.1  Average Word Length (AWL).  AWL is not to exceed 1.6 syllables per word, or 5.1 strokes per word, depending on the method of calculation used.

3.3.2  Average Sentence Length (ASL).  ASL is not to exceed 15 words.

3.3.3  Maximum sentence and paragraph lengths in nonprocedural text.  No more than 5 percent of all sentences are to exceed 20 words.  No more than 5 percent of all paragraphs are to exceed 60 words.

3.3.4  Step length in procedures.


a.  Words.  No more than 5 percent of all procedural steps are to exceed 25 words; no procedural steps are to exceed 30 words.


b.  Sentences.  No more than 5 percent of all procedural steps are to exceed three sentences.  No procedural step are to exceed four sentences.  No sentences in procedural steps are to exceed 15 words.

3.4  Procedures.

3.4.1  Form of procedures.


a.  Procedural step content.  A procedural step is to be limited to a single operation or to repetitions of a single operation with the following exceptions:

1) If simultaneous operations are required, they are to be listed together in the same step.

2) If the step is a major step in a dual-level presentation (see 3.4.1c), the major step is to express the action with a single verb, for instance, "Turn equipment ON."

3) If the step represents a detailed procedure, as in (2), but the procedures is so basic that the details should rarely be needed by the intended users, or if the procedure is very frequently repeated, such as turn on, turn off, and calibrate procedures, the step is to 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)."  (See 3.4.5 and 3.4.2).

4) Verification of the result of an operation may be included in the step, for example, "Press pushbutton A and be sure indicator A is lit."


b.  Procedure length.  Each separate procedure is to contain no more than ten steps.


c.  Dual-level presentation.  If users of a procedure are expected to vary widely in experience and capability, the procuring agency may direct that certain procedures be presented in a dual-level format.  In this format, detailed steps appropriate for inexperienced users are to be listed under major steps.  The major steps, without reference to the detailed steps, are to be sufficient to support the performance of experienced users.

3.4.2  Introduction to procedure.  At the beginning of a procedure, prior to the listing of procedural steps, introductory information is to be provided to enable the user to carry out the procedure without interruption.  Examples of relevant introductory information:


a.  References to relevant explanatory, descriptive, or theoretical material.


b.  Number and qualifications of personnel required to carry out the procedure.


c.  Test equipment required.


d.  Special tools required.


e.  Supplies and materials required.


f.  Condition of the equipment at the beginning of the procedure, and references to procedures required to establish this condition.


g.  List of any steps in the procedure which are themselves procedures detailed elsewhere in the manual, with references to these detailed procedures.


h.  Warning, if applicable, to note and obey safety notices in the text.

3.4.3  Lead-in.  Procedural steps are not to be prefaced by a lead-in which merely duplicates the heading as in the following example:

"Disassembly of a sensing unit.  The sensing unit is disassembled according to the following procedure:  . . ."

3.4.4  Relevance of procedural text.  A procedure is to present only information necessary for completion of the task or directly helpful in preventing error.

3.4.5  Consolidation and references.  All information necessary to carry out a procedure is to be consolidated in one place.  Once the sequence of actions is begun, there ordinarily is to be no need to refer to other parts of the manual for information necessary to continue the procedure.  In cases where a procedural step is itself a procedure described elsewhere in the manual (for instance, instructions for turning equipment on), reference may be made to the detailed procedure (see 3.4.1a).  This reference is also to be cited in the introduction to the procedure (see 3.4.2), so that the user may locate the referenced material before starting the procedure.

3.4.6  Confirming events.  Confirming events are information not essential to performing the task but helpful to the user.  They confirm the correctness of his actions and confirm that the equipment is operating properly.  Such confirming events are to be included in procedural steps.  For example, if as a result of performing a procedural step a motor starts or an indicator light goes on, such information is to be included.

3.4.7  Logic trees and decision tables.  Troubleshooting procedures involving branches or multiple alternatives are to be supported by graphic presentations such as logic trees, which lend themselves to useful graphical presentation of multiple alternatives.  Logic trees or decision tables should not reduce multiple alternatives to a series of binary choices, which misrepresents the basic nature of the process.

3.5  Nonprocedural text.

3.5.1  Topic sentence.  The first sentence of each paragraph is to be the topic sentence.  The topic sentence is to identify or summarize the content of the paragraph.  All information in the paragraph is to relate to it.

3.5.2  Separation of procedural and nonprocedural text.  Explanatory, descriptive, or theoretical paragraphs are not to contain procedures, and procedures are not to contain explanatory, descriptive, or theoretical material.

3.6  Illustrations.

3.6.1  Function diagrams.


a.  Clutter in function diagrams.  There is to be no more than 120 components on any page (page unit of a foldout).  The number of line intersections allowable in a 51 by 51 millimeter (mm) (2 by 2 inch) area are to depend on the number of components in the same area.  The number of intersections plus twice the number of components are to be 30 or less.


b.  Component identity.  Each component is to be identified.  Where applicable, the wording on the diagram is to correspond exactly with the wording on the equipment.


c.  Inputs and outputs.  All inputs and outputs are to be clearly identified.  To the extent possible, they are to be placed near the diagram edge, with inputs at the left or top, and outputs at the right or bottom.


d.  Direction of signal flow.  Where possible, major signal or pressure flow is to be from left to right and feedback or return flow is to be from right to left.  The direction of flow is to be indicated by arrows.

3.6.2  Wiring and piping diagrams.


a.  Line layout.  In single page diagrams, termination points are to be shown for every wire or pipe.  In multi-page diagrams, unterminated line segments are to be identified by appropriate symbols with references maintaining continuity from page to page.  The diagrams are to be laid out to eliminate jogs in lines where possible, and to minimize the number of crossing lines.  There is to be no more than 20 line crossings (whether or not they indicate physical connections) in any 51 by 51 mm (2 by 2 inch) area.


b.  Line weights.  Heaviest line weights are to be used for the outlines of the components.  Lighter line weights are to be used to indicate wire or pipe circuits.


c.  Circuit identification.  Lines representing wires, pipes, and their segments are to be identified with the applicable identifying number and color code.


d.  Component identification.  Components shown on the diagram are to be identified by nomenclature and reference designation.


e.  Table of components associated with wiring diagrams.  A table of components is to list the reference designation, nomenclature, location, and access cover, if applicable, for every component on the diagram.  This table may be on a separate page.

3.6.3  Pictorials.


a.  Line drawings versus halftones.  Line drawings are to be used to eliminate irrelevant detail, emphasize relevant information, and allow flexibility in viewpoint and scale.  Line drawings are to be used instead of halftones such as photographs and airbrush drawings.


b.  Plane of view.  The view of objects in pictorials is to be identical to the view the user sees when performing his task.


c.  Locator views.  When the location of the illustrated part is not obvious, a  locator view with directional arrows is to be provided.  It is to show the orientation of the view with respect to the next higher assembly.


d.  Axis lines.  The relationship of all parts in an exploded view is to be clearly indicated by axis lines.


e.  Callouts.

1) Placement of callouts.  All callouts are to be placed outside the boundaries of the parts illustrated.

2) Callout number sequence.  Callout numbers are to be assigned clockwise in sequence.  The sequence is to begin at the upper left of the pictorial unless there is a more natural place to begin, such as the end of an object rather than the middle.  Callout numbers are not to be duplicated in the same illustration.

3) Callout leaders.  Callout leaders or arrows are to be straight lines where possible.  They are not to cross each other.

4) Clutter from callouts.  Callouts are to be clearly legible and easily distinguishable from each other.  Callouts and their leader lines are to be easily distinguishable from components and other lines of the illustration.  Number callouts should be circled if the user's ability to locate the numbers would be improved.

3.6.4  Line graphs.


a.  Clutter in line graphs.  The number of ideas conveyed per graph is to be minimized.  Line graphs are to depict a maximum of four relationships between the axis variables.  Lines depicting relationships are to be coded for easy discrimination.


b.  Orientation of axes.  If there is a natural orientation for the axes, for example, altitude on the vertical axis, the axes are to be so oriented.


c.  Grid lines.  The number of grid lines used is to be such that the user can read values to the required degree of accuracy.  Size of the illustration is to be such that the grid lines are to be no less than 0.1 inches apart.  Grid lines are to be lighter than the graph lines, and are not to obscure detail necessary for proper use of the graph.


d.  Graph scales.  Graph scales may be linear or nonlinear as required for proper comprehension and use.  The axes are to be labeled to indicate the variables and units of measurement.


e.  Instructions for use.  For complex graphs, instructions are to be provided for use and interpretation.

3.6.5  Tables.


a.  Units of measurement in tables.  Units of measurement are to be specified in row of column headings, as appropriate.


b.  Interpolation.  No interpolation (that is, estimation between tabled values) is to be required of the user.  Interpolation is to be avoided by expanding the table or by presenting the data in a graph.


c.  Alignment of entries in tables.  Entries are to be aligned within columns as follows:

1) For decimal data, decimal points are to be aligned.

2) For scientific notation, multiplication signs are to be aligned.

3) All other numeric data is to be aligned flush right.

4) Alphabetic or alphanumeric data is to be aligned flush left.


d.  Groupings of rows in tables.  The row entries in tables are to be arranged in groups of up to five rows.  If all cells in a table have entries, groups of rows are to be separated with clear space.  If some entries are missing, light horizontal lines are to be used to separate the groups.


e.  Clutter in tables.  To avoid clutter, at least 25 percent of the area within the table is to be clear space between columns and groups of rows.

COMPREHENSIBILITY SAMPLING AND EVALUATION

1.0  BACKGROUND.  TM comprehensibility relates to verbal and nonverbal qualities of a text designed to improve the user's ability to: (a)  understand and retain presented technical information, and (b)  apply that information and knowledge in performing intended tasks.  Readability analysis, one element of comprehensibility, is separately discussed in Attachment (E5).  

2.0  SAMPLING FOR INSPECTION OF TM COMPREHENSIBILITY.  A sampling plan is required for inspection of TMs because the number of characteristics to be checked makes 100 percent evaluation excessively time consuming and costly for many TMs.  Simple random sampling of pages is not an adequate method because a technical manual is not a homogeneous document, and because different material requires different types of tests.  The plan presented here capitalizes on a mixture of random sampling by type of material, as well as the use of human visual scanning capability to detect instances of nonconformance.  It further makes the assumption that material surrounding an instance of nonconformance is the most likely place for other such instances to occur.

3.0  GENERAL REVIEW CRITERIA.

3.1  Derivation of samples.  Figure E4-1 shows the general logic of the sampling process, but not necessarily the chronological sequence, since some parts of the process can be carried out concurrently.  Samples to be tested are obtained as a result of the following two processes.  (See Figure E4-1, block 4.)

3.1.1  Critical scanning.  The purpose of critical scanning (Figure E4-1, block 2) is to locate instances of suspected nonconformance for specific measurement.  Each page of the entire manuscript shall be scanned superficially for obvious nonconformance.  Any material which is suspected of nonconformance shall be subjected to appropriate measurement procedures.  At any time, if any material is suspected of nonconformance with a comprehensibility requirement, appropriate measurement shall be applied to that material.

3.1.2  Systematic sampling.  The purpose of systematic sampling (Figure E4-1, block 3) is to provide semi-random samples of different types of material throughout the manual for detailed examination and testing.  Different tests require different types and amounts of sample material.  In general, the method of deriving samples is to identify a number of equally spaced "break" pages and to define sample material with reference to these break pages.

3.2  Applicable tests.  Sample material shall be examined or tested in detail for nonconformance with the comprehensibility requirement (Figure E4-1, block 7).  In most instances, the nature of the tests is implicit in the statement of the requirements.

3.3  Extended local samples.  Under the assumption that the material surrounding an instance of nonconformance has a higher probability of containing more such instances, the process of extended local sampling (Figure E4-1, block 9) shall provide additional sample material for examination.  Any new instances of nonconformance in the extended local sample shall result in further extended sampling.

4.0  DETAILED REVIEW CRITERIA AND EVALUATION PROCESS.

4.1  Critical scanning.  Each page of the RDC or PTM shall be scanned superficially.  Grounds for suspected nonconformance shall include, but shall not be limited to, the following criteria; alternative equivalent criteria shall be developed if the copy is not printed in a single-column format.

4.1.1  Procedure scanning criteria.  Scanning criteria for procedures are as follows:

CRITERIA
CRITERIA DESCRIPTION
YES
NO

1
Each set of procedural steps has a descriptive heading.



2
Each set of procedures has a maximum of 10 steps.



3
Each procedural step has a maximum of three typewritten lines.



4
The maximum sentence length is two typewritten lines.



5
Procedural steps are prefaced only by necessary descriptive information which adds value to the heading.



6
Procedures are prefaced by relevant introductory information such as personnel, special tools, and test equipment requirements.



4.1.2  Nonprocedural text scanning criteria.  Scanning criteria for nonprocedural text are as follows:

CRITERIA
CRITERIA DESCRIPTION
YES
NO

1
Each paragraph has a maximum of six typewritten lines.



2
Each paragraph has a number and/or heading.



3
Paragraph headings are specific to the subject of the paragraph.



4
Paragraph headings are brief (less than a full line long).



4.1.3  Illustration scanning criteria.  Scanning criteria for illustrations are as follows:

CRITERIA
CRITERIA DESCRIPTION
YES
NO

1
Image areas appear uncluttered:

· The number of symbols are at a minimum.

· Line intersections are at a minimum.

· Lines on graphs are at a minimum.





2
Line width is even and appropriate.



3
Print size is adequate.



4
Callouts are easy to distinguish; arrangement or placement appear acceptable.



5
Signal flows (except for feedback) read left to right and top to bottom.



6
Locator view is unnecessary.



7
Tables appear uncrowded--easy to identify data in correct row or column.



8
Use of halftones (photograph or shading) is at a minimum.



4.2  Systematic sampling.

4.2.1  Identifying break pages.  Break pages are pages which are equally spaced throughout the RDC/PTM beginning with a randomly selected page.  They are used as reference points to develop different kinds of samples as described in subsequent paragraphs. 


a.  Randomly select a starting page, using a random number table, a hand-held calculator or computer random number generating function, or other acceptable random process.


b.  Find N, the number of break pages, as indicated below.

NUMBER OF PAGES IN RDC
N:  NUMBER 
OF BREAK PAGES

Under 26

 26 to 90

 91 to 150

 151 to 280

 281 to 500

 501 to 1,000

 Over 1,000
 3 minimum

 5

 8

 13

 20

 32

 32 per 1,000 pages


c.  Divide N into the number of pages in the RDC/PTM to find the increment between break pages.


d.  Successively add the increment (keep two decimal places) to the starting page and subtract the increment from the starting page to obtain the set of equally spaced break pages.

4.2.2  Procedural text samples.  Beginning with each break page, the first complete procedure and subsequent complete procedures as needed should be selected until the total number of procedural steps exceeds 20.  For suspected nonconformance identified by critical scanning, the following evaluation criteria is recommended (beginning with the suspect procedure).

CRITERIA
CRITERIA DESCRIPTION
YES
NO

1
Sentences are in the active voice.



2
Sentences are in the imperative mood.



3
Statements are positive.



4
The order of presentation mirrors the order of task performance.



5
Introductory information is relevant.



6
Procedural text is relevant.



7
The required information is contained in the procedure (no references to other manuals or other parts of this manual.



4.2.3  Nonprocedural text samples.  Six-page samples beginning with each break page shall be selected.  For each instance of suspected nonconformance identified by critical scanning, a six- page sample surrounding each suspected instance shall be selected.  The following evaluation criteria is recommended (beginning with the suspect procedure).

CRITERIA
CRITERIA DESCRIPTION
YES
NO

1
Language is generally concrete and specific.



2
Language is generally clear and simple.



3
Abbreviations and acronyms are at a minimum.



4
Simple word order (subject, verb, object) predominates.



5
Complex sentences are at a minimum and are clear statements.



6
The active voice predominates.



7
The logical flow of thought from sentence to sentence throughout the paragraph is apparent.



4.2.4  Illustrations and tables samples.  


a.  Sample types.  A sample of each type of illustration shall be obtained.  The types are:

· Functional Diagrams

· Pictorials

· Line graphs


b.  Illustration sampling method.  Beginning with each break page, the first example encountered of each illustration type shall be selected (ignoring those already selected), no matter when in the manual it occurs.  The intent of this procedure is to generate a sample for each graphic type no larger than the number of break pages, and to sample each graphic type adequately, whether the examples are spread out through the manual or are clustered together.


c.  Table sampling method.  A sample of tables shall be selected by the same method as the illustrations.

4.3  Extended local samples.

4.3.1  Procedural text.  Material in the vicinity of a confirmed instance of nonconformance shall be checked for similar nonconformance, using the two procedures immediately prior to the nonconforming procedure and the two procedures immediately following it.  The provisions for the paragraph shall apply to any new instances of confirmed or suspected nonconformance.

4.3.2  Nonprocedural text.  If nonconformance is found, material in the two six-page samples immediately adjacent to the nonconforming sample shall also be tested for conformance.  The process of adding and testing adjacent samples shall continue as long as adjacent samples fail to conform to the requirements.

4.3.3  Illustrations and tables.  Material in the vicinity of a confirmed instance of nonconformance shall be checked for similar nonconformance, using the two examples of the same illustration type or table immediately prior to the nonconforming example, and the two examples immediately following it.  All illustrations and tables on the pages bound by these examples shall be rescanned for potential nonconformance of all kinds.  The provisions of this paragraph shall apply to any new instances of confirmed or suspected nonconformance.

4.4  Special cases of sampling.

4.4.1  Short review draft copies.  If there are fewer than six pages between break pages, use as samples all material between break pages in lieu of six-page samples previously specified.

4.4.2  Material already sampled.  For any particular test, if the material has already been sampled, the text results already obtained shall be used.

4.4.3  Shortage of material.  If the amount called for does not exist, all available material shall be used.

5.0  INTERPRETATION OF RESULTS.  Text, tables, and illustrations are to be analyzed during the IPR.  Any sample not meeting the above criteria is to be rejected.  All rejected material is to be re-analyzed, with the same criteria, as a part of the Government verification process.
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Figure E4-1.  

General Logic of Technical Manual Sampling Plan.



READABILITY ANALYSIS

1.0  BACKGROUND.  Readability analysis produces a RGL score representing an assessment of the difficulty of the text.  NAVSEA/SPAWAR TM are to be written to a 9th-grade level unless the TMCR states otherwise in response to the needs of a specific user.

2.0  RGL PREPARATION.  Refer to the appropriate lists from Baseline Word Lists for NAVSEA/SPAWAR Technical Manuals, SL160-AA-LST-010/TM-WORDS/ EL160-AA-LST-010/TM-WORDS, to factor into the RGL calculation a provision for vocabulary that is common to the technical field.  At least two word lists will be required:  the Common TM Vocabulary List, which has general application for Navy manuals, and a specialized word list, which will vary with the technical field (e.g., Weapon, Electronic Systems Word List).

3.0  RGL SAMPLING.  Select samples of text from the manual in accordance with the TMCR.

4.0  CALCULATING RGL.

4.1  Identify vocabulary in the samples that appears in the word lists.  Assign a syllable count of "one" to these words.  This process may be accomplished manually or by using software developed by NAVSEA.  Software may be downloaded from http://nsdsa.phdnswc.navy.mil/TMMP.

4.2  Determine the RGL of the modified text either manually or by using available commercial software.  The manual process is described in the TMCR.  It is as follows for counting syllables and sentences and calculating the overall RGL:

4.2.1  Word Count.

· Count as a word all numbers, letters, symbols, and groups of letters surrounded by white spaces.  Hyphenated words and contractions count as one word.  For example, each of the following count as one word:  couldn't; Government Furnished Equipment (GFE), i.e.;  32,008;  19-inch;  + 25 F.

· Record number of words in each sample.

4.2.2  Sentence Count (for each sample).

· Count all sentences in the sample including the sentence that contains the 200th word.

· Count as a sentence each unit of thought that can be considered grammatically independent of another sentence or clause.  A period, question mark, exclamation point, and semi-colon usually denote independent clauses and thus mark the end of a sentence.

· Record number of sentences in each sample.

4.2.3  Syllable Count (for each sample).

· For most words, count syllables the way the word is normally pronounced aloud.  For example:  "at" is one syllable, "maintain" is two syllables, "area" is three syllables, "panoramic" is four syllables, and "recuperated" is five syllables.

· Count all numbers as one syllable.  For example, 5.1, 65, and 300 all count as one syllable. However, if a numeric expression contains several numbers separated by hyphens, count each number as a syllable.  For example, in the expression TM 9-1025-240-10, 9-1025-240-10 is counted as four syllables.

· Acronyms and abbreviations are counted as one syllable unless they actually spell out a word of more than one syllable.  For example, Hz and DVM each count as one syllable but TRADOC and ARRCOM each count as two syllables.

· Record number of syllables in each sample.

4.2.4  Overall Reading Grade Level.

· Add up total number of words from all samples combined.  Record total.

· Add up total number of sentences from all samples combined.  Record total.

· Add up total number of syllables from all samples combined.  Record total.

· Calculate the average sentence length (ASL).  Divide total number of words by total number of sentences.  Round off quotient to the nearest one-hundredth.  Record quotient.

· Calculate the average word length (AWL) or number of syllables per word.  Divide total number of syllables by total number of words.  Round off quotient to the nearest one-hundredth.  Record quotient.

· Calculate the Overall Grade Level (OGL) of publication by the following formula: 

OGL = 0.39 x (Avg. words/sentence) + 11.8 x (Avg. syllables/word) - 15.59.  Round off the OGL to the nearest one-tenth.

4.2.5  Reading Grade Level for Each Sample.

· Calculate the average sentence length.  Divide number of words in sample by number of sentences in sample.  Round off quotient to the nearest one- hundredth.

· Calculate the average word length (or number of syllables per word).  Divide number of syllables in sample by number of words in sample.  Round off quotient to the nearest one-hundredth.

· Calculate the Reading Grade Level (RGL) of each sample by the following formula:

RGL = 0.39 (Avg. words/sentence) + 11.8 (Avg. Syllables/word) - 15.59.  Round off each GL to the nearest one-tenth.

4.2.6  RGL range.  Ensure that RGL of samples meets the prescribed range (e.g. 9th grade target level with no individual sample being more than 3 grades over the target level).  See the TMCR for specifics.
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