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REVISION DESCRIPTIONS:  Rev 1:  Changes paragraphs 17 and 27.  Rev. 2:  Changes paragraph 28 from 5 to 12 years.




PURPOSE AND DESCRIPTION  


This TIEO lists the general requirements for manuals and instruction books on electronic equipment.

 REQUIREMENTS FOR MANUALS OR INSTRUCTION BOOKS

1.
Instruction Books to be Furnished by Contractor
The contractor for the equipment shall supply English language instruction books in accordance with sub-paragraphs herein.

2.
Final Instruction Book
Final Instruction Books shall be furnished and distributed as required by the contract schedule.  The Government shall have the right to incorporate manuals and technical data into official publications, to revise and change data as required, and to reprint manuals.  The first page in each manual shall state “The FAA may reproduce and distribute any part or portion, including all material contained within this manual.”

3.
Purpose and Scope of Instruction Books
The instruction books will be used for the guidance of the personnel who will install, operate, and maintain the equipment.  The manual shall contain sufficient detail to support maintenance at the component level (i.e., depot level maintenance).  The information included in the instruction books shall be such as to convey thorough understanding of the operation of all divisions of the equipment so that improper operation may be readily detected and corrected.  It is essential that highly technical discussions and explanations be supplemented with practical explanations and instructions which will be understandable to those whose training is equivalent to that of a graduate of an advanced technical school, and that the book be written with a careful choice of words so as to be clear, concise, and free from ambiguities, contradictions, and duplications.  The instruction book is intended to be a complete, comprehensive, integrated manual.  Material presented in the various sections is to be considered mutually supplementary.  Standardization of terminology and appropriate cross-references between sections shall be provided to permit convenient usage of the instruction book.  Each instruction book shall be complete in detail and shall contain all information, as specified herein, applicable to the type of equipment it describes.

4.
Guarantee
The contractual guarantee clause covering the equipment, tubes, accessories, etc., may be incorporated.  The heading shall be “GUARANTEE.”

5.
Physical Characteristics
Manuals are to be made up of “loose” 8.5 inch by 11 inch sheets.  Sheet widths can be increased up to 17 inches to accommodate drawings and schematics.  Sheets wider than 8.5 inches shall be folded to 8.5 inches - page numbers and drawing titles shall be visible while folded.  Each sheet is to be punched with three holes for insertion into a standard 3-ring binder.  Clean, sharp reproduction in black ink, of all text and illustrations is mandatory.

6.
Illustration of Complete Equipment
This illustration shall be a full page photograph or outline drawing depicting, in detail, the relative size of each major assembly, making up the complete equipment covered by the instruction book, and indicating their relative placement and functional relationship.

7.
Safety Warnings

Throughout the text of the book, wherever operational or maintenance procedures are described which involve high voltage risks, mechanical hazards, exposure to radiation, or danger from cathode ray tube implosions, the words “SAFETY FIRST” shall be printed in heavy letters, enclosed in a border, or otherwise made prominent.

8.
Controls
Controls shall be marked with their panel designation (or functional name if there is no panel designation) to ensure easy identification.  Position markings of multi-position switches shall be marked on the diagram (on at least one section of multi-section).

9.
Detailed Theory of Operation and Installation

Manuals are to contain a detailed theory of operation chapter which describes the unit’s operation in sufficient detail to allow a technician, unfamiliar with the unit, to repair any failure associated with the unit at the component level.  Theory of operation shall include flow charts and timing diagrams describing software operation where applicable.

Installation diagrams and description of installation requirements shall be presented in adequate detail to allow knowledgeable personnel to install, test, and verify performance of the equipments in airplanes.  Electrical/electronic requirements, interface requirements, physical requirements, cooling requirements, and other information relevant to aircraft installation shall be provided.

10.
Test Equipment List
A complete list of test equipment and accessories (types, models, and sources) which are required for maintenance, alignment, and performance testing of the equipment shall be provided.

11.
Section 6 - Preventive Maintenance
This section shall include all maintenance procedures and adjustments which should be performed periodically by technicians for the purpose of preventing failure or impairment of the equipment.  As far as it is practicable, the instructions shall be set up in tabular form and arranged by periods, as applicable, such as daily, weekly, monthly, quarterly, semiannually, and annually.  Detailed lubrication data shall be included for mechanical devices.

12.
Section 7 - Corrective Maintenance Data
This section shall include all information necessary to permit a technician to locate trouble and to make repairs or the necessary adjustments to the equipment.  Complete detailed data shall be included on all adjustments, alignments, calibration, and test methods as required to get maximum performance from each major assembly of the equipment.

13.
Test Point Tabulation
A tabulation of test point data shall be provided, showing each test point symbol together with the voltage, waveform, or other quantity to be measured.

14.
Waveforms
The use of signal tracing methods and the use of an oscilloscope for the purpose of analysis shall be indicated where applicable.  Wave shapes of voltages, where significant, present at important points throughout the circuit, when the equipment is connected and in normal operation, shall be shown as typical (rather than ideal) waveform drawings or photographs.  The points of measurement shall be given, either by test-point symbol, word description, or by means of partial schematics properly associated with waveforms illustrations.  The voltage amplitudes of waveforms shall be given where measurement of such amplitude is required in corrective maintenance procedures.  Time-bases of waveforms shall also be given where measurement thereof is significant and where it can be carried out with the normally required servicing equipment.  The types of instruments used, control settings, including the scope settings which are used to achieve the desired waveforms, any special measuring techniques necessary, and other pertinent measurement data shall be clearly indicated.  Waveform data shall be arranged in such a manner that installation and maintenance personnel may readily refer to this data for comparison purposes while checking equipment operation.

15.
Precautionary Instructions for Transistors, Integrated Circuits, and other Semiconductor Devices
Full instructions (as applicable to the semiconductor devices used in the equipment) shall be given regarding storage at temperature extremes, including any other precautions necessary to prevent damage.  Also, general precautions applicable to semiconductor devices and integrated circuits, shall be listed.

16.
Integrated Circuit Devices - Individual Diagrams
Each type of integrated circuit device shall be represented by two individual diagrams as listed in sub-paragraphs below, closely associated in a group on the same page or adjacent pages of the instruction book (more than one group may be placed on a given page).  The industry standard designation shall be indicated in the titling for the group of diagrams.

17.
Individual Logic Diagrams
An individual detailed logic diagram shall be shown for the integrated circuit device.  This logic diagram shall be enclosed in an outline, and each access terminal shall be marked with an identifying number or symbol.  

18.
Individual Mechanical Outline Diagram
A mechanical outline diagram shall be shown for the integrated circuit device package, providing enough detail to permit access terminal identification (physical orientation marking versus numbers or symbols shown on the diagrams).

19.
Semiconductor Devices
A mechanical outline diagram shall be shown for each semiconductor device, providing enough detail to permit terminal identification (physical orientation marking versus numbers or symbols shown on diagrams).

20.
Schematic Diagrams
A copy of the schematic diagrams of the equipment shall be a part of each instruction book.

21.
Relays Unenergized
Contactors and relays shall be shown in their de-energized positions.

22.
Section 10 - Parts List
This section shall contain a tabulation of descriptive data on all electronic and electrical parts and certain mechanical parts of the equipment.  The tabulation shall be arranged alphabetically and numerically in order of reference designations.  An auxiliary tabulation of manufacturer’s names and complete mailing addresses shall be included in the Parts List section.

23.
Parts List Tabulation
All parts shall be fully identified, including (1) parts selected on test and the method of selection and (2) parts made to the vendors specifications, including specifications, manufacturer, and any information necessary to procure replacement parts.  The parts list tabulation shall contain the following data.

a.
REF:  Reference designation

b.
NAME OF PART AND DESCRIPTION:  To be completed for each part, or for the first part of several which are identical except for reference designation.  For the remaining identical parts, use the entry “same as--- (reference designation)” and leave all other columns blank.

c.
MANUFACTURER1:  Insert the five digit code assigned to the actual manufacturer of the parts used in the equipment as given in the Federal Supply Code for Manufacturers, Federal Cataloging Handbook H 4-1, or the name of the manufacturer.  Provide a table of manufacturers’ names and addresses (and supply codes if known) at the beginning of the Parts List section.

d.
MANUFACTURER’S PART NUMBER1:  Catalog number, type number, or drawing number, by means of which the part is identified.  The contractor’s part number or drawing number alone will not be sufficient unless the contractor is also part manufacturer.

e.
JAN or MIL TYPE DESIGNATION:  As given in MIL specifications, if known.

f.
FIGURE:  A cross reference to the photograph or illustrated drawing on which the part appears.

1
These columns may be left blank for resistors and capacitors where a JAN or MIL type designation is provided which fully specifies all characteristics of the part.

24.
Illustrated Parts
Photographs or illustrated drawings shall show all the electrical, electronic, and mechanical parts in their relative positions, but not necessarily to scale.  Reference designations shall be shown on each part.

25.
Mechanical Data
Identification and ordering data shall be furnished for normally replaceable mechanical parts such as bearings, brushes, and springs for rotating electrical equipment.  In addition, such data shall be furnished for mechanical parts of the basic equipment which are subject to wear or aging deterioration, damage on disassembly, or which are not suitable for re-use after disassembly, such as formed gaskets used for sealing or weatherproofing, grease seals, couplings, bearings, gears, drive shafts.

26.
Lubrication Data
Lubricants required for maintenance of the equipment shall be listed giving, as a minimum, the following data.

(
Type of lubricant (oil, grease, etc.)

(
Application (“For motor gear box,” etc.)

(
Government and commercial specification numbers and identifying lubricant codes therefrom, where applicable

(
Commercial designators for each commercial lubricant known to meet all performance requirements, together with the manufacturer’s names and addresses

27.

IC Schematics
Reserved.

28.
Revision Service And Service Bulletins
Manual revisions and service bulletins shall be provided for a period of 12 years after date of contract at no additional cost.
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	If area crosses table boundary, selection must end outside table or at end of table.  Do NOT select cells within a table; select entire rows or select text within a table cell.


2.	Press <Ctrl> <Shift> R


3.	If error occurs, select Undo.  Ensure boundary rules of 1. above are met.


To remove revision mark from specific area:
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2.	Press <Ctrl> <Shift> U


To remove revision marks from entire document:
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Required.  Common codes are provided below.


2100	Air Conditioning�
3100	Indicator/Recording Systems�
6100	Propellers�
�
2200	Auto Flight�
3200	Landing Gear�
7100	Power Plant�
�
2300	Communications�
3300	Lights�
8900	Miscellaneous�
�
2400	Electrical Power�
3400	Navigation�
9300	Test Equipment�
�
2500	Equipment/Furnishings�
3500	Oxygen�
1010	Flt Insp -- A/C Positioning�
�
2600	Fire Protection�
3600	Pneumatic�
1020	Flt Insp -- Data Acquisition�
�
2700	Flight Controls�
3700	Vacuum�
1030	Flt Insp -- Data Recording�
�
2800	Fuel�
3800	Water/Waste�
1040	Flt Insp -- Support System�
�
2900	Hydraulic Power�
4900	Airborne Aux. Power�
1050	Flt Insp -- Aux Flight Check Sys.�
�
3000	Ice and Rain Protection�
5100	Structures�
1060	Flt Insp -- Misc. Instrumentation�
�
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It should NEVER be necessary for the user to alter any of these styles.  Local alterations can be performed using Format "Character" and Format "Paragraph" operations.


bullet 0: Hanging indent for bullet list - base level


bullet 1: Hanging indent for bullet list - 1st level


bullet 2: Hanging indent for bullet list - 2nd level


bullet 3: Hanging indent for bullet list - 3rd level


FAB hanging 2: FABRICATION and ACCOMPLISHMENT INSTRUCTIONS - 1st FAB sub-level [a., b., etc.]


FAB hanging 3: FABRICATION and ACCOMPLISHMENT INSTRUCTIONS - 2nd FAB sub-level [(1), (2), etc.]


FAB hanging 4: FABRICATION and ACCOMPLISHMENT INSTRUCTIONS - 3rd FAB sub-level [(a), (b), etc.]


FAB text 2: FABRICATION and ACCOMPLISHMENT INSTRUCTIONS - Block paragraph - 1st FAB sub-level


FAB text 3: FABRICATION and ACCOMPLISHMENT INSTRUCTIONS - Block paragraph - 2nd FAB sub-level


FAB text 4: FABRICATION and ACCOMPLISHMENT INSTRUCTIONS - Block paragraph - 3rd FAB sub-level


heading 1: Section heading - 1st level [1., 2., etc.]


heading 2: Section heading - 2nd level [a., b., etc.]  ..NOT used in FABRICATION and ACCOMPLISHMENT INSTRUCTIONS


heading 3: Section heading - 3rd level [(1), (2), etc.]  ..seldom used


helvetica and helv-narrow NN: Typically used on Title Page form only


helvetica and helv-narrow 10 2/0: Typically used on Title Page form only (2 pt spacing before para. & 0 pt spacing after para.)


Normal: Default style - DO NOT ALTER


table 12: Text inside tables other than FABRICATION and ACCOMPLISHMENT INSTRUCTIONS.


text 1: Block paragraph - 1st level (follows a level-one heading)


text 2: Block paragraph - 2nd level (follows a level-two heading)


text 3: Block paragraph - 3rd level (follows a level-three heading)


TITLE PAGE fields: Used on Title Page only
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