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i (and ii) 

FOREWORD 

This FAA specification sets forth the requirements for the preparation of 
instruction books for new or contractor-modified equipment. This specification 
establishes a uniform format and guidance for the content and composition 
of the books. 

This revision updates FAA-D-2494 in establishing uniform practices for the 
preparation of technical instruction book manuscripts. 
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TECHNICAL INSTRUCTION BOOK MANUSCRIPTS: ELECTRONIC, ELECTRICAL, 
AND MECHANICAL EQUIPMENT, REQUIREMENTS FOR PREPARATION OF 

MANUSCRIPT AND PRODUCTION OF BOOKS 

1. SCOPE 

1.1 General. - This specification sets forth the requirements for the 
preparation of instruction books for new or contractor-modified equip- 
ment manufactured for the Federal Aviation Administration (FAA). Its 
purpose is to establish a uniform format and guidance for the content 
and composition of the books. Instruction books prepared under the 
requirements of this specification are necessary for installation, 
operation, maintenance, training, and supply support of the equipment. 

1.1.1 New equipment. - Instruction books supporting equipment specifi- 
cally designed for the FAA shall be prepared as delineated in this 
specification. 

1.1.2 Commercial publications. - In contracts involving the purchase of 
off-the-shelf equipment, commercially prepared instruction books shall 
be subject to review by the Contracting Officer (CO) or his designated 
representative for compliance with the critical requirements of this 
specification. Criteria to be used as a guide for acceptance appears 
in appendix I. 
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1.2 Responsibility. - The equipment contractor is responsible for the 
preparation of the instruction book manuscript and delivery of original 
artwork and reproducible (camera-ready) copy in accordance with the 
requirements of this specification. Those requirements for the printing, 
binding, and packaging of the instruction books are the responsibility 
of the Federal Aviation Administration, Department of Transportation, 
and the Government Printing Office (GPO). 

1.3 Precedence of requirements. - When conflict exists between the 
requirements of the contract and this specification, the contract 
shall take precedence. When conflict exists between the requirements 
of this specification and its referenced documents, this specification 
shall take precedence. Where the requirements of the GPO Style Manual 
conflict with the requirements of any other document referenced herein, 
the requirements of the other referenced documents shall apply. 

2. APPLICABLE DOCUMENTS 

2.1 FAA documents. - The following FAA documents of the issues in 
effect on the date of the invitation for bids (IFB) or request for 
proposals (RFP) form a part of this specification and apply to the 
extent specified herein. 

FAA-G-1210 Provisioning Technical Documentation 

FAA Order 
6200.4 

FAA Order 
1 320 37 

FAA Order 
1720.15 

Test Equipment Management Handbook 

Contractor Developed Equipment Instruction 
Books 

Printing, Binding, Distribution and Editorial 
Service Request 

FAA-STD-0 1 0 Graphic Symbols for Digital Logic Diagrams 

FAA-STD-018 Computer Program Quality Requirements 

FM-SRDS-140-SDS-1 Software Documentation Standards for 
Program Development 

2.2 Military documents. - The following military documents of the 
issues in effect on the date of the IFB or RFP form a part of this 
specification and are applicable to the extent specified herein. 

MIL-T-27 Transformer and Inductor (Audio, Power and High 
Power Puise), General Specification for 

MIL-STD-17B-1 Mechanical Symbols (Other Than Aeronautical, 
Aerospace, and Spacecraft Use) 
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Mechanical Symbols f o r  Aeronaut ica l ,  
Aerospacecraf t  and Spacec ra f t  Use 

Designat ions f o r  E l e c t r i c  Power Switch 
Gear Devices and I n d u s t r i a l  Control  
Devices 

2.3 Other Government pub l i ca t i ons .  - The fo l lowing  p u b l i c a t i o n s  
form a p a r t  o f  t h i s  s p e c i f i c a t i o n  and a r e  a p p l i c a b l e  t o  t h e  e x t e n t  
s p e c i f i e d  here in .  

U.S. Government P r i n t i n g  Of f i ce  S t y l e  Manual 

Cataloging Handbook, Federa l  Supply 
Code f o r  Manufacturers 

DOD 5220.22M I n d u s t r i a l  S e c u r i t y  Manual f o r  Safeguarding 
C l a s s i f i e d  Information 

PPP-B-636s Federa l  S p e c i f i c a t i o n s ,  Fiberboard Containers  

2.4 American Nat ional  S tandards  I n s t i t u t e  (ANSI) pub l i ca t i ons .  - The 
fo l lowing  ANSI p u b l i c a t i o n s  o f  t h e  i s s u e  i n  e f f e c t  on t h e  d a t e  o f  t h e  
IFB o r  RFP form a p a r t  o f  t h i s  s p e c i f i c a t i o n  and a r e  a p p l i c a b l e  t o  t h e  
e x t e n t  s p e c i f i e d  here in .  

ANSI ~3 .9-1978 American Nat iona l  Standard Programming 
Language FORTRAN 

ANSI X3.5 Flowchart Symbols f o r  Information Process ing  

ANSI Y 1 . I  Abbreviat ions f o r  Use on Drawings and 
i n  Text 

ANSI Y10.19 L e t t e r  Symbols f o r  Un i t s  Used i n  Sc ience  
and Technology 

ANSI Z 210.1-1976 Metric P r a c t i c e  

ANSI Y32.2 Graphic Symbols f o r  E l e c t r i c a l  and E l e c t r o n i c  
Diagrams 

ANSI Y32.16 Reference Designat ions f o r  E l e c t r i c a l  
and E l e c t r o n i c  P a r t s  and Equipment 

2.5 I n s t i t u t e  o f  E l e c t r i c a l  and E l e c t r o n i c s  Engineers  (IEEE). - The 
fo l lowing  IEEE s tandard  o f  t h e  i s s u e  i n  e f f e c t  on t h e  d a t e  o f  t h e  IFB o r  
RFP forms a p a r t  of t h i s  s p e c i f i c a t i o n  and is a p p l i c a b l e  t o  t h e  e x t e n t  
s p e c i f i e d  here  i n .  

Standard 255 Semiconductor Devices,  L e t t e r  Symbols f o r  
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(Copies  o f  t h i s  s p e c i f i c a t i o n  and o t h e r  a p p l i c a b l e  FAA s p e c i f i c a t i o n s ,  
s t a n d a r d  and handbook may be o b t a i n e d  from t h e  C o n t r a c t i n g  O f f i c e r  - 
i n  t h e  F e d e r a l  Avia t ion  Admin is t ra t ion  O f f i c e  i s s u i n g  t h e  i n v i t a t i o n  
f o r  b i d s  o r  r e q u e s t  f o r  p r o p o s a l s .  Requests  should  f u l l y  i d e n t i f y  
m a t e r i a l  d e s i r e d ;  i . e . ,  s p e c i f i c a t i o n ,  s t a n d a r d ,  amendment, and drawing 
numbers and d a t e s .  Requests  shou ld  c i t e  t h e  i n v i t a t i o n  f o r  b i d s ,  
r e q u e s t  f o r  p r o p o s a l s ,  o r  t h e  c o n t r a c t  involved o r  o t h e r  use  t o  be 
made o f  t h e  r e q u e s t e d  material.) 

(Copies  o f  Ca ta log ing  Handbook H4-1, GPO S t y l e  Manual, and I n d u s t r i a l  
S e c u r i t y  Manual may be purchased from t h e  S u p e r i n t e n d e n t  o f  Documents, 
U.S. Government P r i n t i n g  O f f i c e ,  Washington, D.C. 20402.) 

( I n f o r m a t i o n  on o b t a i n i n g  c o p i e s  o f  A N S I  p u b l i c a t i o n s  may be o b t a i n e d  
from t h e  American N a t i o n a l  S t a n d a r d s  I n s t i t u t e ,  1430 Broadway, New 
York, NY 10018.) 

( I n f o r m a t i o n  on o b t a i n i n g  c o p i e s  o f  IEEE S tandard  255 may be ob ta ined  
from t h e  I n s t i t u t e  o f  E l e c t r i c a l  and E l e c t r o n i c s  Engineers ,  345 East 
47 th  S t r e e t ,  New York, NY 10017.) 

3. REQUIREMENTS 

3.1 General  r equ i rements .  - The requ i rements  d e l i n e a t e d  i n  t h i s  s e c t i o n  
o f  t h e  s p e c i f i c a t i o n  app ly  t o  t h e  e n t i r e  manuscr ipt .  Unless a requirement  
s p e c i f i c a l l y  states t h a t  it does  n o t  a p p l y  t o  e i t h e r  t h e  d r a f t  o r  t h e  
f i n a l  copy, compliance is r e q u i r e d  f o r  both .  Manuscr ipt  i n c l u d e s  a l l *  
a p p l i c a b l e  t e x t ,  photographs ,  and drawings.  Drawings r e f e r e n c e d  h e r e i n  
t h a t  are o f  f o l d o u t  s i z e  are a l l  p r e s e n t e d  a t  t h e  end o f  t h i s  s p e c i f i -  
c a t i o n .  F o l d o u t s  a r e  i d e n t i f i e d  i n  t h e  r e f e r e n c i n g  t e x t .  

3.1.1 W r i t i n g  l e v e l .  - I n  p r e p a r i n g  t h e  t e x t  o f  t h e  i n s t r u c t i o n  
book manuscr ip t ,  t h e  b a s i c  t e c h n i c a l  w r i t i n g  r u l e ,  keep i t  s i m p l e ,  
must be  observed.  The degree  o f  s i m p l i c i t y  w i l l  be i n f l u e n c e d  by 
t h e  in tended  u s e  o f  each s e c t i o n  o f  t h e  i n s t r u c t i o n  book and t h e  
t y p e  o f  a u d i e n c e  addressed  t h e r e i n .  G e n e r a l l y ,  t h e  aud ience  f o r  
each i n t e n d e d  u s e  is as fo l lows :  

( a )  T r a i n i n g  may be i n  a  c lass room a t  t h e  FAA Academy o r  i n  t h e  
f i e l d  and may, p o s s i b l y  be t o  t h e  s e l f - i n s t r u c t i o n  l e v e l .  
T r a i n e e s  can  be expec ted  t o  p o s s e s s  a fundamental  knowledge 
r e l a t i n g  t o  t h e  t y p e  o f  equipment invo lved  b u t  no t r a i n i n g  o r  
e x p e r i e n c e  on t h e  s p e c i f i c  equipment. The e d u c a t i o n a l  l e v e l  o f  
most t r a i n e e s  can  be expec ted  t o  be t h a t  o f  a  h i g h  s c h o o l  g rad-  
u a t e  w i t h  some t e c h n i c a l  s c h o o l  background. T h e r e f o r e ,  t h o s e  
p o r t i o n s  o f  t h e  book used f o r  t r a i n i n g  must be  w r i t t e n  a c c o r d i n g l y .  

(b) I n s t a l l a t i o n  and i n t e g r a t i o n  o f  equipment is accomplished by 
c o n t r a c t o r  p e r s o n n e l ,  by FAA p e r s o n n e l ,  o r  by a combinat ion 
o f  both .  E d u c a t i o n a l  l e v e l s  may be mixed, and i n s t a l l a t i o n  
p e r s o n n e l  may o r  may n o t  be f a m i l i a r  wi th  t h e  equipment. 
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Writing for this section must be at a level that permits 
completion of all tasks by personnel unacquainted with the 

,- 

specific equipment.. 

( c )  Operation of the equipment must be presented at, a level 
that allows self-training by a site technician. 

( d l  Those sections of the text dealing with maintenance, overhaul, 
repair, and calibration'require a two-level approach. Periodic 
maintenance of new equipment will be minimal and will usually be 
performed by technicians. Required replacement willmot involve 
overhaul and calibration. These tasks will involve 
only complete chassis, modules, or plug-in boards or components. 
In some cases, corrective maintenance may also be at this 
level. It can, however, extend to far greater depth where 
component level replacement may be required/performed by 
personnel with varying levels of educational and vocational 
experience ranging from technician to higher level field 
personnel to depot level and engineering support personnel. 
Therefore, each task must be carefully weighed and presented 
at a level commensurate with the depth of the task itself. 

(e) Theory of equipment operation will also require a two-level 
presentation. For the technician, the text shall address 
theory only to the replaceable-unit level discussed in the 
preceding paragraph. This theory shall be supported by 
congruent block diagrams sufficiently detailed for trouble- 
shooting at this level. A detailed theory of operation 
shall be provided for use in the resolution of problems 
to the component level. Detailed schematic diagrams shall 
be provided to support and complement the text. 

3.1.2 Grammatical person and mood. - The second person imperative mood 
shall be used where the text directs the reader to take some kind of 
action. Examples of this are nRemove test set from carrying casen and 
"Turn R15 fully clock~ise.~ The third person indicative mood shall be 
used for description and discussion. Examples are 'When switch A is 
in the ON position, lamp 34 lightsn and When the output of this gate 
is high, triggers to the multivibrator are inhibited." Use active 
voice wherever possible. Pronouns may be used when their use will 
not cause confusion. 

3.1.3 Use of directive verbs. - Use the verb nshalln to denote any 
mandatory aation to be taken. Use the verb "mayn to denote permission 
or a nonmandatory option. Because of the variance in the interpretation 
of the verb nshould,n its use is to be avoided. 

3.1 .4 Nomenclature conqistency. - Nomenclature shall be consistent 
throughout the publication. Part nouns and modifying words in the text 
shall'be the same as those appearing in parts lists and on supporting 
diagrams and drawings. 
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3.1.5 Development of text. - The GPO Style Manual shall be used 
as a general guide for capitalization, punctuation, compound word - 
forms, numerals in text, and spelling. Abbreviations shall conform 
to ANSI Y1.l. Acronyms and abbreviations shall be defined where 
they first appear in the text and listed again in a glossary at the 
end of the instruction book. The following guidelines shall also 
apply : 

(a) Avoid the use of quotation marks and underlining for emphasis 
(except in warnings, cautions, or notes). 

(b) Avoid technical phraseology requiring a specialized knowledge, 
except where no other wording will convey the intended meaning. 

(c) Avoid superfluous words and phrases. Avoid ambiguity which 
may result in the divergent meanings of a word; example: 
replace shall not be used if reinstall is intended. 

(d) Provide descriptive headings for sections, paragraphs, etc . , 
avoiding identical and miscellaneous headings. 

(el Avoid the use of indefinite nouns or pronouns. Use specific 
terminology such as sensor, transmitter, amplifier, or recorder. 

(f) When listing standards and tolerances, address only the 
specific equipment for which the-instruction book is being 
prepared, not the entire system of which it is a part. 
If necessary because of system tie-in and interaction, those 
areas of the instruction book dealing with operating and 
maintaining the equipment may be extended as required into 
the system level. 

(g) No FAA policy statements shall be made. 

3.1.6 Warnings, cautions, and notes. - Warnings and cautions shall 
precede the text to which each applies, but notes may precede or 
follow applicable text depending on the material to be highlighted. 
The headings shall be typed in all capitals and centered above the 
material to be presented; the material itself shall be centered on 
the page. "WARNING" shall be enclosed in a solid black border. 
Warnings, cautions, and notes shall not contain procedural steps 
nor shall they be numbered. When a warning, caution, or note consists 
of two or more paragraphs, the heading WARNING, CAUTION, or NOTE 
shall not be repeated above each paragraph. If it is ever necessary 
to precede a paragraph by both a warning and a note, or a caution 
and a note, etc., they shall appear in the sequence stated above, 
namely, warnings, cautions, notes. Such inserts in the text shall 
be short and concise and be used to emphasize important and critical 
instructions. They are defined as follows: 
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WARNING: An ope ra t i ng  procedure,  p r a c t i c e ,  e t c . ,  which, i f  
no t  c o r r e c t l y  fol lowed,  could r e s u l t  i n  persona l  
i n j u r y  o r  l o s s  of  l i f e .  The word WARNING s h a l l  
be followed by a b r i e f  d e s c r i p t i o n  of  t h e  r i s k  
involved and o f  t h e  requi red  a c t i o n s  t o  be taken. 
For example, where t h e  procedure is t o  remove 
a cover  t h a t  could poss ib ly  cause exposure t o  
r a d i a t i o n ,  t h e  warning n o t i c e  s h a l l  be shown as 
fo l lows  : 

Removal o f  t h e  i on  tube  cover  may r e s u l t  i n  
exposure t o  r a d i a t i o n .  Wear p r o t e c t i v e  r ad i a -  
t i o n  equipment when performing t h e  fol lowing 
opera t ion .  Do n o t  remove t h e  cover  when power 
is  on. 

CAUTION: An ope ra t i ng  procedure,  p r a c t i c e ,  etc., which 
i f  no t  s t r i c t l y  observed, could r e s u l t  i n  damage 
t o ,  o r  d e s t r u c t i o n  o f ,  equipment. 

NOTE: An ope ra t i ng  procedure,  cond i t i on ,  etc., t h e  n a t u r e  
o f  which r e q u i r e s  t h a t  i t  be h igh l igh ted .  

3.1.7 Tables.  - One o f  t h e  most e f f e c t i v e  ways t o  p re sen t  d e t a i l e d  
and lengthy  informat ion  i n  t h e  least amount o f  space  is through a 
t a b u l a r  p r e sen t a t i on .  Care must be used,  however, i n  t h e  p repa ra t i on  
les t  t h e  purpose be defea ted .  Tables  t h a t  a r e  overcrowded o r  appear  t o o  
busy are o f t e n  d i f f i c u l t  t o  i n t e r p r e t .  Limit  t h e  in format ion  t o  only 
t h a t  which is  t r u l y  needed. The t a b l e s  appear ing  wi th in  t h i s  s p e c i f i c a t i o n  
provide good examples o f  format and conten t .  

3.1.7.1 Uses o f  t a b l e s .  - Tables  can be used t o  p re sen t  a v a r i e t y  
o f  information.  Some o f  t h e s e  a r e :  

( a )  L i s t i n g  o f  performance s t a n d a r d s  and ope ra t i ng  to l e r ances .  

( b )  Funct ions o f  c o n t r o l s  and i n d i c a t o r s .  

( c  ) Operat ing parameters.  

( d l  Turn-on and checkout procedures.  

( e l  Performance checks. 

( f )  Procedures  f o r  p revent ive  and c o r r e c t i v e  maintenance, a l ignment ,  
and c a l i b r a t i o n .  
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3.1.7.2 Rules for tables. - Use the following guidelines in preparing 
tables: 

(a) Write all action and indication statements in terse style using 
or as few words as possible to express the meaning. 

(b) Omit articles (a, an, the) except where needed for clarity. 

(c) Begin action or observation instructions with a verb. 

(d) Omit unnecessary words when the meaning is clear. 

(el Include only one action or indication in each step. 

(f) If tolerances are given, ensure that they are values for normal 
use or wear rather than original manufacturer's limits (if these 
values differ). 

(g) When one column of a step contains no information, place three 
dots (. ..) in the column to indicate the column was intentionally 
left blank. 

3.1.7.3 Table format. - Tables shall be arranged so that horizontal 
lines of data are easily followed across the page without danger of 
inadvertently deviating to the line above or beiow. ~cce~table methods 
of meeting this requirement include ruled horizontal lines between 
each line of data, or double spacing of lines of data. Another method 
that will meet the requirement, provided each horizontal line has an 
entry in each vertical column, is to single space horizontal 1ines:of 
data in groups of not over five, with double spacing or ruled horizontal 
lines between groups. Type for tables shall be a minimum of 8 points 
for listings and 10 points for table numbers and titles. 

3 . 1 . 7 . 4  Numbering and titling of tables. - A number and descriptive 
title shall be assigned each table and shall be centered above the 
table. The number shall consist of the section number, followed by 
a dash and a numbe~ representing the numerical sequence of the table 
within the section. This is followed by a period, two spaces, and 
the title. The numbering of tables in accepted commercial publica- 
tions need not be changed to comply with this requirement. 

3.2 Manwaript plan. - An instruction book manuscript plan shall be pre- 
pared using charts, graphs, and narrative to describe the contractor's 
plan for complying with the requirements of this specification. All content 
requirements of this specification shall be included unless specifically 
excluded by the Government. The plan shall include a schedule for manu- 
script preparation, review, and validation. Unless specified otherwise in 
the contract, the manuscript plan shall be submitted to the Contracting 
Officer for approval on or before 30 calendar days after contract award. 

3.2.1 Prospectus. - The manuscript plan shall include a schedule 
for submittal and approval of a prospectus for the manuscript. It 
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s h a l l  be i n  t he  form of  a  d e t a i l e d  o u t l i n e ,  developed i n  accordance 
wi th  t h e  conten t  requirements  o f  t h i s  s p e c i f i c a t i o n  and prepared 
t o  t h e  l e v e l  o f  paragraphing necessary t o  show t h e  major phys i ca l  
and f u n c t i o n a l  a s p e c t s  of  planned coverage. Each s e c t i o n  and paragraph 
t i t l e  s h a l l  be followed by a  b r i e f  s ta tement  o u t l i n i n g  t h e  d a t a  t o  
be presented and the  planned approach. A l i s t i n g  of i l l u s t r a t i o n s ,  
c h a r t s ,  t a b l e s ,  and graphs s h a l l  be . i nc luded .  Government approval  
of  t h e  prospec tus  must be obtained before  work on t h e  manuscript 
begins.  

3.2.2 Manuscript schedule.  - The manuscript schedule  s h a l l  d e p i c t  
t he  even t s  and submission d a t e s  t he  c o n t r a c t o r  proposes f o r  ensur ing  
t h a t  i n s t r u c t i o n  books a r e  de l ive red  with t h e  equipment i n  accordance 
with t h e  c o n t r a c t  schedule  and t h e  s ta tement  o f  work. The schedule  
s h a l l  i n d i c a t e  p repa ra t i on  time, in-process  review t ime,  v a l i d a t i o n  
time, and f i n a l  review time. F igure  1 i s  a  sample o f  how a. manuscript 
schedule  may appear .  The format s h a l l  be s i m i l a r  bu t  no t  n e c e s s a r i l y  
i d e n t i c a l  t o  t h a t  shown. Considerat ion must be g iven  t o  t h e  complexity 
and development time o f  t h e  equipment and i ts  documentation. The 
schedule  may show a d d i t i o n a l  breakdowns t o  s e c t i o n s  o r  modules o f  
t h e  complete manuscript.  The CO s h a l l  eva lua t e  and, i f  needed, r e q u i r e  
r e v i s i o n  o f  t he  c o n t r a c t o r ' s  proposed schedule .  

3.2.2.1 Manuscript review schedule.  - The manuscript review p o r t i o n  
o f  t h e  manuscript schedule  s h a l l  de s igna t e  t h e  pe r iods  set a s i d e  
f o r  in-process  reviews o f  completed s e c t i o n s  o f  manuscript copy a t  
t h e  c o n t r a c t o r ' s  f a c i l i t y .  The schedule  s h a l l  be based on a r e a l i s t i c  
eva lua t ion  o f  a n t i c i p a t e d  manuscript p r epa ra t i on  progress .  The review 
time a l l o t t e d  s h a l l  be adequate t o  perform a complete eva lua t ion  o f  
t h e  t e c h n i c a l  p o r t i o n  o f  t h e  manuscript f o r  adequacy and accuracy as 
well a s  an eva lua t ion  o f  t h e  con ten t  and format f o r  compliance wi th  
t h e  requirements  o f  t h i s  s p e c i f i c a t i o n .  The f i n a l  review o f  t h e  
d r a f t  manuscript s h a l l  be scheduled t o  precede v a l i d a t i o n .  The f i n a l  
review of  t h e  reproducib le  (camera-ready) copy s h a l l  be scheduled 
t o  fo l low v a l i d a t i o n .  

3.2.2.2 Manuscript v a l i d a t i o n  schedule.  - Manuscript v a l i d a t i o n  
s h a l l  be scheduled t o  fo l low completion o f  d r a f t  manuscr ipt  p r epa ra t i on  
and review. The v a l i d a t i o n  po r t i on  o f  t h e  manuscr ipt  schedule  s h a l l  
i n d i c a t e  t h e  per iod  set a s i d e  f o r  v a l i d a t i o n  o f  t h e  manuscript a g a i n s t  
t h e  equipment. Adequate time s h a l l  be a l l o t t e d  f o r  v a l i d a t i o n  of 
procedures  f o r  i n s t a l l a t i o n ,  ope ra t i on ,  maintenance, t roubleshoot ing ,  
and overhaul .  

3.2.3 V e r i f i c a t i o n  and v a l i d a t i o n  plan.  - Within t h e  number of  days 
s p e c i f i e d  by t h e  c o n t r a c t  schedule ,  t h e  c o n t r a c t o r  s h a l l  provide 
t h e  CO wi th  a  p lan  f o r  accomplishment of  t h e  v e r i f i c a t i o n  and va l ida -  
t i o n  requirements  descr ibed  i n  s e c t i o n  4 of  t h i s  s p e c i f i c a t i o n .  
The procur ing  a c t i v i t y  r e s e r v e s  t h e  r i g h t  t o  i n s p e c t ,  r e j e c t ,  and 
r e q u i r e  r e v i s i o n  o f  t h e  plan.  This  r i g h t  must be exe rc i s ed  w i t h i n  
t h e  number o f  days s p e c i f i e d  by t h e  c o n t r a c t  schedule .  Reviews o t h e r  
than in-process  reviews may be performed e i t h e r  on a chapter-by-chapter 
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Figure 1. Manuscript Schedule 

Downloaded from http://www.everyspec.com



b a s i s  during p repa ra t i on  of  t h e  manuscript o r  upon completion o f  
t h e  manuscript.  The p lan  s h a l l  provide a schedule  of  reviews i n d i -  
c a t i n g  completion d a t e s  f o r  each of  t h e  t a s k s  l i s t e d  i n  4.3, 4.4, 
and 4.5. 

3.3 Manuscripts. - Two k inds  of manuscript copy a r e  requi red .  One 
is a d r a f t  manuscript prepared f o r  in-process  review, formal comment 
s u b m i t t a l s  by rev iewers ,  and v a l i d a t i o n ;  t h e  o t h e r  is a reproducib le  
(camera-ready) copy prepared f o r  t h e  p r i n t e r  i n  accordance with t h e  
requirements  of t h i s  s p e c i f i c a t i o n .  

3.3.1 Draf t  manuscripts.  - The c o n t r a c t o r  s h a l l  p repare  a d r a f t  
manuscr ipt  i n  accordance with t h e  approved manuscript plan. With 
t h e  except ion  o f  p r i n t  q u a l i t y ,  spac ing ,  and c e r t a i n  minor d i f f e r e n c e s  
d i scussed  h e r e i n ,  t h e  requirements  f o r  d r a f t  cop ie s  a r e  t h e  same 
as those  f o r  t he  f i n a l  copies .  Content,  accuracy,  and format w i l l  
be checked c l o s e l y  dur ing  in-process  reviews. 

3.3.1.1 In-process  reviews. - In-process  reviews o f  completed manu- 
s c r i p t  s e c t i o n s  may be conducted a t  t h e  c o n t r a c t o r ' s  f a c i l i t y  o r  
a s  determined by t h e  Contract ing Officer and s h a l l  be accomplished 
a s  l i s t e d  i n  t h e  manuscript schedule.  These reviews of  documentation 
and artwork w i l l  be made by t h e  Government, a s  necessary ,  t o  ensure  
t h a t  s p e c i f i c a t i o n  and schedule  requirements  a r e  being met. The 
c o n t r a c t o r  s h a l l  provide any r equ i r ed  a s s i s t a n c e  dur ing  these  reviews. 
The number o f  d r a f t  copies  r equ i r ed  f o r  in-process  reviews w i l l  be 
s p e c i f i e d  i n  t h e  c o n t r a c t .  Copies o f  t h e  reviewed manuscript s h a l l  
then  be submit ted t o  FAA headquar te rs  f o r  marking up and formal sub- 
mittal o f  comments t o  t h e  c o n t r a c t o r .  The c o n t r a c t o r  s h a l l  p repare  
a c l e a n ,  smooth-typed v a l i d a t i o n  manuscript i nco rpo ra t i ng  a l l  accepted 
changes i n  t e x t  and drawings r e s u l t i n g  from t h e  in-process  review. 
Copies o f  t h i s  s h a l l  be submit ted t o  t h e  CO f o r  approva l  i n  accordance 
with t h e  d a t e s  s p e c i f i e d  i n  t h e  approved manuscript p lan  and schedule.  
Along wi th  t h i s ,  t h e  c o n t r a c t o r  s h a l l  submit a l i s t  o f  a l l  comments 
r ece ived ,  i n d i c a t i n g  those  aqcepted and inco rpo ra t ed  i n t o  t h e  r ev i sed  
d r a f t  and those  no t  accepted ,  a long  wi th  t h e  reason f o r  r e j e c t i o n .  

3.3.1.2 Typing and format requirements  f o r  d r a f t  copies .  - Draf t  
manuscr ipt  t e x t  s h a l l  be typed on 8-1/2- by-11-inch, 50-pound, o f f s e t  
white  paper  on one s i d e  only.  Typing s h a l i  be doubie spaced,  be 
f r e e  o f  typographica l  e r r o r s ,  and be contained wi th in  an image f i e l d  
no l a r g e r  than  6-3/4 by 9-3/16 inches.  Text s h a l l  be typed i n  a 
s i n g l e  column and be j u s t i f i e d  t o  t h e  l e f t  margin only.  The l ayou t  
f o r  r i g h t -  and lef t -hand pages i s  shown i n  f i g u r e s  2 and 3 ,  r e s p e c t i v e l y .  

3.3.1.2.1 T y p i n ~  equipment. - Typing may be accomplished by s tandard  
t y p e w r i t e r s ,  word p roces so r s ,  o r  any o t h e r  o f f i c e  equipment capable  
o f  meeting t h e  requirements  here in .  Type s h a l l  be 10- o r  12- p o i n t ,  
medium, e l i t e  o r  Roman s t y l e ,  with 12-pi tch spacing.  For t a b u l a r  work, 
8-poirrt type is acceptab le .  Cloth r ibbons  may be used f o r  d r a f t  typ ing  
i f  l e g i b l e  photocopies  can be made. 
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3.3.1.2.2 Paragraph numberinq. - Paragraph numbers shall consist of the 
section number followed by a second number, starting with "1" for the 
first main paragraph in each section, and continuing consecutively for 
each main paragraph within the section. Subparagraph numbers shall be 
formed by additional numbers, using the period separation system for 
numbering and for indicating subordination. The example below shows 
graphically the paragraph number system. Paragraph numbers shall not 
be indented. 

SECTION PARAGRAPH SUBPARAGRAPHS 
3. - >  1 -3.1 a 1  

-)3.1.2+3.1.2.1 
b 3.1.2.2 

3.3.1.2.3 Paragraph headings. - Main paragraphs shall be titled 
and in all capitals. Subparagraphs need not be titled, but if any 
subparagraph is titled, then all subparagraphs of the same subordination 
shall be titled. Titles shall be followed by a period, a dash, and 
two character spaces before text. Paragraph tifles shall be underscored. 
Only the first letter of principal words in subparagraph titles shall 
be capitalized. 

3.3.1.2.4 Page numbering. - Pages containing front matter (located 
prior to section 1) shall be numbered sequentially with lowercase 
equivalents of Roman numerals. Pages in-subsequent sections shall 
contain the Arabic section number followed by a dash and a sequential 
Arabic page number. For example, for page 4 in section 3, the page 
number is 3-4. Should the complexity of the'equipment and the instruc- 
tion book require partitioning into volumes and sections beyond the 
scope outlined in this specification, page numbering shall reflect 
this expansion and shall be such that no two pages of the instruction 
book bear identical numbers. If a section ends on an odd-numbered 
page, the page shall be backed by a blank page and shall contain 
the number for the page on which the data appears and.for the unused 
page; e.g., 3-21/3-22. Page numbers shall be located in the areas 
shown in figures 2 and 3. Each section starts on a right-hand (odd- 
numbered) page. Page numbering for foldout sheets is similar. See 
3.6.20.3 for exact requirements. 

3.3.1.3 Draft artwork. - Requirements for the construction of draft art- 
work are identical to those for the final manuscript. The quality of 
draft artwork reproduction, however, need not be the same as long as 
the work is entirely legible. Paragraph 3.6.20 defines-the requirements 
for artwork. 

3.3.2 Final manuscript. - Upon receipt of approval of the draft 
manuscript from the CO, the contractor shall prepare a reproducible 
(camera-ready) copy, with all corrections incorporated, in accordance 
with the requirements of this specification and the manuscript schedule. 
Camera-ready copy is text, machine printouts, artwork, photographs, and 
all other manuscript material suitable for photographing or for preparing 
photo-offset printing plates. Delivery of the camera-ready copy is 
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Figure 3. Left-Hand Page Format 
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normally scheduled t o  provide p r i n t e d  i n s t r u c t i o n  books with d e l i v e r y  
o f  t h e  f i r s t  equipment. I n  those  c a s e s  where t h e  time from t h e  d e l i v e r y -  
of  t h e  f i r s t  equipment t o  t h e  d e l i v e r y  o f  t h e  l a s t  equipment is lengthy ,  
t he  CO may, a t  h i s  d i s c r e t i o n ,  r e q u i r e  t h e  c o n t r a c t o r  t o  r e t a i n  custody 
of  t h e  camera-ready copy and supply nega t ives  i n s t ead .  I n  t h i s  way, 
changes t o  t h e  i n s t r u c t i o n  book r e s u l t i n g  from subsequent equipment 
changes can be expedi ted ,  and t r a n s i t  damage t o  t h e  camera-ready 
copy can be avoided. Del ivery o f  t h e  camera-ready copy s h a l l  then 
co inc ide  with d e l i v e r y  o f  t h e  l a s t  equipment. A l l  equipment d e l i v e r i e s  
s h a l l  be accompanied by updated i n s t r u c t i o n  books. 

3.3.2.1 Typing and format requirements  f o r  reproducib le  copy. - Typing 
and format requirements  f o r  t h e  camera-ready copy a r e  def ined  i n  
t h e  fo l lowing  subparagraphs.  I n  a d d i t i o n ,  a l l  requirements  f o r  d r a f t  
copies  l i s t e d  i n  3.3.1.2 s h a l l  apply t o  t h e  p repa ra t i on  of camera- 
ready copy, with t h e  fol lowing changes: 

( a )  Typing s h a l l  be single-spaced. 

( b )  A l l  manuscript f o r  t h e  camera-ready copy s h a l l  be on one s i d e  
o f  t h e  paper only.  I f  t h e r e  is a requirement t o  d e l i v e r  photocopies 
o f  t h e  f i n a l  manuscr ipt ,  they s h a l l  be reproduced on both s i d e s  o f  
t h e  paper.  

( c )  Black carbon typewr i t e r  r ibbons  s h a l l  be used. 

( d l  No list o f  modi f ica t ions  t o  t h e  s p e c i f i c a t i o n  is requi red .  

3.3.2.1.1 Machine p r i n t o u t s .  - If any material furn ished  by t h e  
con t r a c t o r  is i n  t h e  form o f  a machine p r i n t o u t ,  t h e  q u a l i t y  o f  
t h e  p r i n t o u t  s h a l l  be a t  l e a s t  equa l  t o  t h e  q u a l i t y  of  an  o r i g i n a l  
reproducib le  typed t e x t  page. I f  t h i s  q u a l i t y  l e v e l  cannot  be achieved,  
t h e  d a t a  s h a l l  be prepared by o t h e r  methods. If r educ t ion  t o  ach ieve  
page s i z e ,  e i t h e r  8-1/2 by 11 inches  o r  fo ldou t ,  r e s u l t s  i n  l e t t e r  
o r  numeral s i z e s  smaller than  7-point ,  t h e  material s h a l l  be prepared 
by o t h e r  methods o r ,  a t  t h e  op t ion  o f  t h e  Government, t h e  material 
may be used f u l l  s i z e ,  t o  be bound i n  a s e p a r a t e  volume. Each page 
o f  t h e  p r i n t o u t  s h a l l  be mounted on a board, o r  a t  t h e  op t ion  o f  
t h e  Government, t h e  p r i n t o u t  may be d e l i v e r e d  i n t a c t .  

3.3.2.1.2 Pub l i ca t i on  number. - Each i n s t r u c t i o n  book s h a l l  be des ig-  
na ted  by a p a r t i c u l a r  p u b l i c a t i o n  number (T.I. . The CO w i l l  
f u r n i s h  t h e  p u b l i c a t i o n  number t o  be used on t h e  i n s t r u c t i o n  book 
a t  t h e  same time he formally approves t h e  manuscript plan. The publ i -  
c a t i o n  number s h a l l  be typed i n  t h e  upper o u t s i d e  co rne r  o f  each 
page and t h e  f r o n t  cover  a s  shown i n  f i g u r e s  2 and 3 .  Commercial 
p u b l i c a t i o n s  included i n  t h e  book s h a l l  have, a s  a minimum, t h e  publ i -  
c a t i o n  number placed i n  t h e  upper r ight-hand corner  o f  t h e  f r o n t  
cover.  
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3.3.2.1.3 Publication date. - The date of publication shall be typed 
at the lower inside corner of each page and at bottom center on the 
front cover. 

3.3.2.2 Final artwork. - All artwork supplied with the camera-ready 
copy shall conform to the requirements listed in 3.6.20 of this specifi- 
cation. The following requirements also apply. 

3.3.2.2.1 Original artwork used in preparation of illustrations. - Art- 
work generated in the preparation of illustrations shall be securely 
applied to a mounting board by a permanent method that will not distort 
or discolor the drawing or photograph. The mounted artwork shall be 
free of wrinkles and blisters. The board shall provide a minimum 
border of 1-1/2 inches on each side of the image area. The publica- 
tions number, figure number, and page number shall appear in the 
lower right corner of the mounting board. See figure 4 for identifi- 
cation, marking, and cover for artwork. In those instances such as 
on photographs where acetate overlays are required, they shall be 
positioned in the sequence shown. 

3.3.2.2.2 Overlays on artwork. - Overlays shall be hinged at the top 
of the mounting board with clear cellophane tape. At least three 
sets of register marks shall be provided on the artwork and on each 
overlay. 

3.3.2.2.3 Covering of artwork. - All artwork shall be protected by an 
inner flap of tissue paper or vellum and an outer flap of heavy paper 
(similar to Kraft paper). The outer flap shall contain the publication 
number, figure number, and page number on the outside in the upper 
right corner. For complex instruction books, this identification 
shall include any additional breakdown such as volume and part numbers. 

3.3.2.2.4 Troubleshooting support data format. - If troubleshooting 
support information (section 11) is bound as a separate volume, the 
cover and page size shall be 11 inches high by 17 inches wide. The 
front cover format and content shall be as in the sample shown in 
figure 5. Type sizes for the contents of the front cover shall be as 
specified in 3.6.1 except for wTROUBLESHOOTING SUPPORT DATAn (substituted 
for "INSTRUCTION BOOKM) which shall be in 30-point type. 

3.3.2.3 Swested improvements form. - The contractor shall make a 
(camera-ready) reproducible copy of figure 6 and attach it to the 
equipment instruction book manuscript. This form shall be a part of 
every equipment instruction book manuscript prepared by equipment 
contractors and be in the order of a tear-out page to be used by FAA 
personnel for suggesting changes to the instruction book. When the 
contractor is required to deliver copies of the final manuscript, each 
of these copies shall have ten copies of the tear-out page inserted 
in the rear of the instruction book. 
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3.4 Reference designations, symbols, and abbreviations. - Reference 
designations, symbols, and abbreviations used in instruction book-manu- 
scripts shall conform to the requirements of the following subparagraphs. 

3.4.1 Reference designations. - Reference designations shall be in 
accordance with A N S I  Y32.16, except that the following modifications 
shall apply: 

(a) Section 2: Delete 

(b) Paragraph 4.1.5.5: The third paragraph, line 5, change "if 
furnished, mayu to "if furnished, shall." 

(c) Paragraph 4.1.8: Delete text and substitute: "if a part 
serves a function other than the function for which it is 
designed, or a dual function, it shall nevertheless be repre- 
sented on the schematic diagram by the graphic symbol and 
reference designation (latter chosen from Section 8) indicative 
of the physical characteristics of the part. Where space 
permits, the special function shall be noted on the diagram. 
In any case, it shall be described in the instruction book 
manuscript for the equipment." 

(dl Subparagraph (3 )  under paragraph 7.1: Delete 

(el Section 9: Delete 

3.4.2 Letter symbols for semiconductor devices. - Letter symbols for 
semiconductor devices shall be in accordance with IEEE Standard 255. 

3.4.3 Letter symbols and mathematical signs. - Letter symbols and 
mathematical signs shall be in accordance with A N S I  Y10.19. 

3.4.4 Graphic symbols for circuit elements. - Diagrams shall utilize 
the graphic symbols for circuit elements (part and component devices) 
set forth in A N S I  Y32.2 except that the additional provisions given 
herein shall take precedence. If A N S I  Y32.2 shows more than one 
symbol for a circuit element, the symbol appropriate for electronic 
equipment diagrams rather than electrical diagrams shall be used. 
For example, in ANSI Y32.2, Item 4.5 Operating Coil shall be the 
rectangular coil symbol. Under items 4.3.1 to 4.3.3, 4.3.5 to 4.3.7, 
4.25.3, and 4.30.2, the parallel line contact symbols shall not be 
used. Under items 11.2.7 and 11.2.7.1, the circular symbol for indi- 
cating lights shall not be used. 

3.4.5 Mechanical diagram symbols. - Graphic symbols for mechanical parts 
of diagrams and line drawings shall be in accordance with MIL-STD-17B-1 
or MIL-STD-17B-2, as applicable. 

3.4.6 Flow chart symbols. - Flow chart symbols shall be in accordance 
with A N S I  X3.5. 
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3.4.7 Logic diagram symbols. - Graphic  symbols on l o g i c  diagrams 
s h a l l  be i n  accordance w i t h  FAA-STD-010. 

3.4.8 Des igna t ion  f o r  s w i t c h  g e a r  and i n d u s t r i a l  c o n t r o l  d e v i c e s .  
D e s i g n a t i o n s  f o r  s w i t c h  g e a r  a n d - i n d u s t r i a l  c o n t r o l  d e v i c e s  s h a l l  
be i n  accordance wi th  MIL-STD-27. 

3.4.9 S p e c i a l  symbols. - S p e c i a l  symbols used on diagrams s h a l l  
be e x p l a i n e d  as fo l lows :  

( a )  Where t h e  use  o f  s p e c i a l  symbols is l i m i t e d ,  t h e  symbols 
s h a l l  be d e f i n e d  on t h e  diagram i n  which t h e y  appear .  

( b )  Where t h e  use  o f  s p e c i a l  symbols is  e x t e n s i v e ,  t h e  symbols 
s h a l l  be d e f i n e d  i n  c h a r t  form on a  s e p a r a t e  page a t  t h e  
beg inn ing  o f  s e c t i o n  11,  t r o u b l e s h o o t i n g  s u p p o r t  d a t a .  

( c )  P r e e x i s t i n g  c h a r t s  t h a t  d e f i n e  symbols o t h e r  t h a n  t h o s e  
a c t u a l l y  used i n  t h e  manuscr ipt  s h a l l  n o t  be used. 

3.4.10 Acronyms and o t h e r  a b b r e v i a t i o n s .  - The use  o f  acronyms and 
t h e  use  o f  a b b r e v i a t i o n s  o t h e r  t h a n  t h o s e  commonly used f o r  r a d i o  
and e l e c t r o n i c  terms s h a l l  be k e p t  t o . a  minimum. Whenever p o s s i b l e ,  
t h e y  s h a l l  conform t o  t h e  s t a n d a r d s  l i s t e d  i n  ANSI Y1.l. They s h a l l  
be f u l l y  d e f i n e d  t h e  first time used and s h a l l  be  l i s t e d  a l p h a b e t i c a l l y  
and d e f i n e d  i n  a g l o s s a r y .  They s h a l l  n o t  be used i f  t h e y  are n o t  
s u b s e q u e n t l y  r e p e a t e d  i n  t h e  t e x t .  

3.5 S e c u r i t y  c l a s s i f i c a t i o n  marking. - When t h e  manuscr ip t  c o n t a i n s  
any c l a s s i f i e d  d a t a ,  s e c u r i t y  c l a s s i f i c a t i o n  marking s h a l l  be  i n  
accordance w i t h  DOD Manual 5220.22-M, I n d u s t r i a l  S e c u r i t y  Manual 
f o r  S a f e g u a r d i n g  C l a s s i f i e d  In format ion .  

3.6 Arrangement o f  manuscr ip t  c o n t e n t s .  - The c o n t e n t s  o f  t h e  manuscr ipt  
s h a l l  be a r r a n ~ e d  i n  t h e  o r d e r  p r e s e n t e d  i n  t a b l e  I. The d e s c r i p t i v e  
subparagraphs  t h a t  f o l l o w  c o n t a i n  a l l  o f  t h e  s p e c i f i c  requ i rements  
n o t  p r e v i o u s l y  d e s c r i b e d  i n  g e n e r a l  r e q u i r e m e n t s  f o r  t h e  p roduc t ion  
o f  each p a r t  of t h e  manuscr ipt .  

3.6.1 F r o n t  cover .  - A t y p i c a l  f r o n t  cover  l a y o u t  is shown i n  f i g u r e  7. 
Type s t y l e  s h a l l  be a b o l d f a c e  u p r i g h t  d e s i g n  o f  t h e  s i z e s  l i s t e d  i n  
t a b l e  11. Typing may be by any method t h a t  produces  s a t i s f a c t o r y  
camera-ready copy. 

3.6.1.1 F r o n t  c o v e r  c o n t e n t .  - A l l  items shown i n  f i g u r e  7 s h a l l  be 
i n c l u d e d  on t h e  cover .  When t h e  i n s t r u c t i o n  book c o v e r s  a s i n g l e  u n i t  
o f  equipment wi th  more than  one t y p e  d e s i g n a t i o n ,  t h e  serial number 
o f  each t y p e  s h a l l  be shown. When more t h a n  one u n i t  o f  equipment 
is covered ,  each u n i t  t i t l e  s h a l l  be shown w i t h  t y p e  d e s i g n a t i o n s  
and s e r i a l  numbers. When two o r  more i d e n t i c a l  u n i t s  a r e  made by 
t h e  same c o n t r a c t o r  under  two o r  more c o n t r a c t s ,  t h e  serial  numbers 
f o r  each c o n t r a c t  s h a l l  be t a b u l a t e d .  
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TABLE I. ARRANGEMENT OF CONTENTS 

I 
Requirement Reference 

Paragraph 

Front  Cover 3.6.1 
1 / Contractor  Guarantee- 2/ 

3.6.2 
L i s t  of  S p e c i f i c a t i o n  Mgyifications-- 3.6.3 
L i s t  o f  E f f e c t i v e  Pages- 3.6.4 
Content Assurance Page 3.6.5 
Table  of  Contents 3.6.6 
L i s t  o f  I l l u s t r a t i o n s  3.6.7 
L i s t  of  Tables  3.6.8 
Family Tree Chart 3.6.9 
Sec t ion  1 ,  General Information and Require- 3.6.10 

rnents 
Sec t ion  2 ,  Technical  Descr ip t ion  3.6.11 
Sec t ion  3 ,  Operat ion 3.6.12 
Sec t ion  4 ,  S tandards  and Tolerances 3.6.13 
Sec t ion  5 ,  Pe r iod i c  Maintenance 3.6.14 
Sec t ion  6 ,  Maintenance Procedures 3.6.15 
Sec t ion  7 ,  Correc t ive  Maintenance 3.6.16 
Sec t ion  8 ,  P a r t s  L i s t  3.6.17 
Sec t ion  9 ,  I n s t a l l a t i o n ,  I n t e g r a t i o n ,  and 3.6.18 

Checkout 
Sec t ion  10, Computer Software 3.6.19 
Sec t ion  11, Troubleshoot ing Support Data 3.6.20 

Notes: 1/ Not r equ i r ed  f o r  d r a f t  copies .  
2/ Required only f o r  d r a f t  copies .  
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3.6.1.2 Cover s tock .  - The covers  o f  t h e  camera-ready copy of t h e  
manuscr ipt  may be p r i n t e d  on t h e  same paper used f o r  t h e  t e x t .  Cevers 
f o r  d r a f t  cop i e s  and f o r  photocopies  o f  t h e  f i n a l  manuscript  s h a l l  
be of heav i e r  s t ock  such a s  57-pound vellum. The back cover s h a l l  
be t h e  same s tock  used f o r  t h e  f r o n t  cover  and s h a l l  be blank on 
both s i d e s .  

3.6.2 Cont rac tor  guarantee.  - The c o n t r a c t u a l  gua ran t ee  c l a u s e  cover ing  
t h e  equipment, components, a c c e s s o r i e s ,  e t c . ,  s h a l l  be typed on a 
s e p a r a t e  s h e e t  s o  t h a t  i t  may be reproduced on t h e  i n s i d e  of  t h e  
f r o n t  cover  o f  t h e  p r i n t e d  i n s t r u c t i o n  book. The heading s h a l l  be 
t h e  word GUARANTEE cen te red  i n  t h e  middle o f  t h e  column. Th i s  r equ i r e -  
ment does no t  apply t o  d r a f t  cop i e s  c i r c u l a t e d  f o r  in-process  reviews. 

TABLE 11. TYPE SIZES FOR FRONT COVER 

3 .6 .3  L i s t  d f  mod i f i ca t i ons  t o  s p e c i f i c a t i o n s .  - Dra f t  c o p i e s  o f  
t h e  manuscript  c i r c u l a t e d  f o r  in-process  review s h a l l  con t a in  a list 
o f  a l l  mod i f i ca t i ons  gran ted  t o  t h i s  s p e c i f i c a t i o n .  The list s h a l l  
appear  on t h e  page immediately fo l lowing  t h e  f r o n t  cover  and s h a l l  
f u l l y  i d e n t i f y  t h e  requi rements  waived. 

I tem 

Nat iona l  Stock number 
P u b l i c a t i o n  number 
"INSTRUCTION BOOKtt 
Equipment t i t l e  
"TYPEw and t ype  number 
"SERIAL NOS." and serial number 
"U.S. DEPARTMENT OF TRANSPORTATION" 
"FEDERAL AVIATION ADMINISTRATION" 
A l l  o t h e r  p r i n t i n g  

3.6.4 L i s t  o f  e f f e c t i v e  pages. - The camera-ready manuscr ipt  s h a l l  
c o n t a i n  a list o f  e f f e c t i v e  pages immediately fo l lowing  t h e  f r o n t  
cover .  Whenever replacement pages a r e  i s sued  f o r  t h e  i n s t r u c t i o n  
book, they  s h a l l  be accompanied by a r e v i s e d  list of e f f e c t i v e  pages. 
Th i s  list s h a l l  r e f l e c t  t h e  c u r r e n t  changes i n  a d d i t i o n  t o  t h e  t abu l a -  
t i o n  of a l l  prev ious  changes,  t h u s  prov id ing  a complete h i s t o r y  o f  
t h e  i n s t r u c t i o n  book. 

Po in t  S i z e  

14 
14 
18 
30 
18 
18 
18 
14 
12 

3.6.5 Content a s su rance  page. - A c o n t e n t  a s su rance  page s h a l l  be 
provided wi th  each i n s t r u c t i o n  book manuscr ipt .  The page s h a l l  be 
l o c a t e d  immediately fo l lowing  t h e  list o f  s p e c i f i c a t i o n  mod i f i ca t i ons  
i n  d r a f t  manuscr ip t s  o r  t h e  list o f  e f f e c t i v e  pages i n  t h e  .camera- 
ready copy. The con t en t  assurance  page format  s h a l l  be as shown 
i n  f i g u r e  8. A l l  s e c t i o n s  and spaces  on t h e  form s h a l l  be completed. 
The CO s h a l l  i n i t i a l  t hose  e n t r i e s  t h a t  were v e r i f i e d  by him o r  h i s  
r e p r e s e n t a t i v e  concur ren t  wi th  c o n t r a c t o r  v a l i d a t i o n .  Simultaneous 
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VALIDATION PERFORMANCE 

F i g u r e  8 .  C o n t e n t  Assurance Page 

1 

i TITLE OF DOCUMENT: 
i 
1 CONTRACTOR: SUBCONTRACTOR: 

(If performing validation) 

APPLICABLE CONTRACT AND PURCHASE ORDER NUMBERS: 

PARAGRAPH AND SUBPARAGRAPH NUMBERS 

(When applicable, list inclusive 
/ paragraphs; e.g., 4.21 thru 4.21.6) 
I 

VALIDATING O F F I C E R  (CONTRACTOR) SIGNATURE OF VALIDATING OFFICER 

CONTRACTING O F F I C E R  (FAA) SIGNATURE OF CONTRACTING OFFICER 

CHECK BELOW IF 
NOT VALIDATED 

AUTHCRITY 

DATE OF 
VALIDATIDN 
COMPLETION 

C.O. 
VERIFICATION 
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validation and verification are mandatory for sections 2 through 7 
of the.instruction book. Entries not verified shall be marked N/A. 

3.6.6 Table of contents. - A comprehensive table of contents starting 
on a right-hand page shall be provided listing numbers and titles 
of sections and principal paragraphs with their initial page numbers. 
The security classification, if any, of appropriate titles shall 
be indicated. In multivolume manuscripts, volume 1 shall contain 
a complete table listing the contents of all volumes; other volumes 
shall contain a table listing only the contents of the volume in 
which the list appears. 

3.6.7 List of illustrations. - Manuscripts shall contain a list 
of illustrations immediately following the table of contents. The 
list shall include the number, title, security classification (if 
any), and initial page number where the illustration is located in 
the manuscript. In multivolume manuscripts, volume 1 shall contain 
a complete listing; other volumes shall contain only their own listing. 

3.6.8 List of tables. - Manuscripts shall have a list of tables 
immediately following the list of illustrations. The list shall 
include the number, title, security classification (if any), and 
page number where the table is located in the manuscript. In multi- 
volume manuscripts, volume 1 shall contain a complete listing; other 
volumes shall contain only their own listing. 

3.6.9 Family tree chart. - A chart of the equipment depicting the 
relationship of the units, assemblies, and subassemblies to each 
other shall be provided as shown in figure 9. Reference designations 
and assigned nomenclatures shall be used and shall be in accordance 
with ANSI Y32.16. 
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F i g u r e  9. Family Tree C h a r t  

- 
t 

4 0 0  WATT 
N D B  T R A N S M I T T E R  

F A 9 7 8 1  I 
I 1 r 

A  1  
POWER 
SUPPLY 

1 3 3 - 4 0 0 0  . 

A 2  
E X C I T E R 1  
M O N I T O R  
1 3 3 -  2 0 0 0  

A 3  
POWER 

A M P L I F I E R  
1 3 3 - 3 0 0 0  

I I P 

A 2 A 1  
EXCITER 

PCB 

1 3 3 - 1 0 1 8  

A 2 A 2  
M O N I T O R  

P C B  

1 3 3 - 1 0 3 6  
2 

A 2 A 3  
2 4 V  

POWER 
SUPPLY 

133- 2 0 2 2  
1 

* 
A3A11 

R F  
PROBE 

1 3 3 - 9 0 4 6 - 1  

T 

I 
A 3 A 1  

SWITCHED 
REGULATOR 

DRIVER 
1 3 3 - 3 0 1 8  

I + 
A 3  A 3 - A 9  
SAME AS A2  

133- 1 0 2 2  

A3A 2 
P A  

MODULE 
1 3 3 - 1  0 2 2  

A 3 A l O  
R F  

FILTER 
1 3 3 - 3 0 3 8  

J 
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3.6.10 Section 1 of instruction book, General information and require- 
ments. - The content of this section shall provide management, super- 
- 

visory personnel, and other users having a general interest in the 
equipment with a rapid reference source for determining the purpose, 
physical and functional characteristics, operational capabilities, 
and limitations of the equipment. Detailed technical explanations 
shall not be used in this section. Text material shall be augmented 
with suitable listings, tables, photographs, and illustrations appro- 
priate for the equipment covered. The principal characteristics 
of each, including physical, electrical, mechanical, functional, 
software, and performance characteristics, shall be shown in summary 
form . 
3.6.10.1 Introduction. - The introduction shall provide an explanation 
of the purpose, scope, and applicability of the instruction book. 
When applicable, this paragraph shall specify the models, serial 
numbers, and configurations covered. 

3.6.10.2 Equipment description. - The equipment description shall 
explain the intended use (why, when, where, how, and with what), 
capabilities, and limitations of the equipment, including all external 
hardware and electrical interface characteristics associated with 
the FAA use of the equipment or system covered. All units of the 
equipment shall be clearly illustrated and identified. If the manu- 
script covers more than one equipment or model or configuration, 
a table defining the differences shall be included and entitled "Model 
Differences." This table shall be included in this section and shall 
list the various models by model number and tabulate the differences 
in ratings, voltage, etc. 

3.6.10.3 Relationship of units. - Illustrations representing all 
major assembly units of the equipment shall be included. These 
illustrations shall be full-page photographs or outline drawings 
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. Each assembly 
shall be identified by name, using arrows where necessary. Each 
major assembly s h a l l  be assigned an identifying number. Each photograph 
or outline drawing shall be accompanied by a list of major assemblies 
shown with their identification numbers properly cross-referenced 
to the appropriate section in which detailed descriptive data is 
provided. The illustrations shall depict the hardware levels of 
containment, the basic interconnections between units, and their 
relationship with other equipment. See figure 10 for example. 

3.6.10.4 ~quipment specification data. - A table shall be provided 
to describe reference data pertinent to the equipment. Data shall 
be listed only for the equipment described in the manuscript and 
shall meet the requirements listed in the following subparagraphs. 
Do not include data for the overall system of which the equipment 
is a part. 
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3.6.10.4.1 Nameplate data. - Nameplate data shall include the name of 
the equipment manufacturer, type, model, and FAA number, as applicable. 

3.6.10.4.2 Functional characteristics. - Functional characteristics such 
as power, flow, horsepower, pressure, capacity, modes of operation, signal 
output, frequency, pulse characteristics, sensitivity, selectivity, range, 
resolution, response, accuracy, drift modulation, and related items shall 
be listed. Ovzrall dimensions of the equipment shall be included. Informa- 
tion for internal combustion engines shall include cycle, brake horse- 
power, bore, stroke, number of cylinders, revolutions per minute, 
and cooling type and capacity. 

3.6.10.4.3 External power requirements. - External power requirements 
shall be specified and shall include voltage input, wattage, amperage, 
frequency, and power factor. 

3.6.10.4.4 Rated output. - Rated outputs such as watts, volts, horse- 
power, amperes, etc., shall be included as appropriate. When fluid 
and pressure lines are involved, output shall be described in terms 
of gallons per minutes, feet per second, or other appropriate flow 
rates. 

3.6.10.4.5 Environmental characteristics. - Environmental characteris- 
tics that may affect operation or accuracy of the equipment shall be 
described. The description shall include appropriate ambient temperatures, 
heat dissipation per unit, humidity limits, effect of ice buildup, 
radio frequency considerations, and other environmental considerations. 

3.6.10.5 Equipment and accessories supplied. - A tabular listing of 
all major equipment supplied shall be included. - The list shall include 
all equipment, equipment units, accessories such as special tools and 
test equipment, Government-furnished equipment, and other items which 
form a part of or are supplied with the equipment. The following is 
a guide to the required five-column format: 

QUANTITY NOMENCLATURE FAA NUMBER DIMENSIONS WEIGHT AND VOLUME 

(Quantity of (Official nomen- (Component or (Crated and (Crated and uncrated 
each item clature of each unit number of uncrated di- weight and volume 
supplied) item supplied) each item mensions in in metric and American 

supplied) metric and units of each item 
American supplied 
units of 
each item 
supplied) 

3.6.10.6 Equipment required but not supplied. - A tabular listing of 
unsupplied equipment required to make the equipment operative 
shall be provided. The listing shall be in the same format specified 
in 3.6.10.5 for equipment supplied. 
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3.6.11 Section 2 of instruction book, technical description. - This 
section shall pr~vide a complete description of the technical details 
of the equipment. The description shall be presented functionally 
and shall be terse, technically complete, and accurate. The description 
shall be adequate to support a maintenance technician in his maintenance 
task, provide support for formal training courses on the equipment, 
provide support and text material for on-the-job training, and provide 
adequate technical data for the operator to self-train. Detailed 
theory of operation shall be to a depth sufficient for use by engineering 
personnel in the resolution of difficult problems or in the design 
and implementation of future modifications. The technical description 
shall include the use of appropriate tables, photographs, diagrams3- 
drawings, etc. Functional flow diagrams (figure 11-foldout) shall 
be provided to show the order of events in circuits that have time- 
state dependent functions. Signal flow diagrams (figure 12-foldout) 
shall be provided to show complicated signal flows that are dependent 
on other signal functions. Illustrations so used shall be referenced 
in the text prior to their inclusion in the manuscript. When contractor's 
commercial publications are provided as part of the instruction book, 
they shall contain information applicable only to parts and accessories 
furnished on the particular contract involved. Overprinting such as 
lining out to cancel nonapplicable portions of commercial publications 
shall not be acceptable. 

3.6.11.1 Simplified theory of operation. - The simplified theory of 
operation shall consist of a description of equipment operation at unit 
levels. The text shall reference and be supported by block diagrams 
constructed according -to the requirements listed in 3.6.20. Both the 
text and the block diagrams shall address the operation from a replace- 
able-unit approach whenever possible. All inputs and outputs (including 
power), within and entering or leaving the block diagram, shall be 
shown and discussed. Plugs, jacks, and other terminations shall be 
identified. Test points, controls, and indicators associated with the 
operation shall also be shown and discussed. Theory shall be presented 
at a level suit-able for the following: 

(a) For use in training. This may be in the form of introductory 
classroom training or as an instrument for self-training. 

( b )  For use by the site maintenance technician who is concerned 
about replacement only to a unit level. 

3.6.11.2 Detailed theory of operation. - The detailed theory of opera- 
tion shall consist.of a complete description of the circuits of the 
equipment and their operation. The text shall reference and be sup- 
ported by detailed schematic diagrams constructed according to the 
requirements listed in 3.6.20. In addition, other diagrams, drawings, 
and photographs described in the following subparagraphs shall be included 
where their use contributes to a complete understanding of the equipment. 
The depth of the technicaldiscussion shall be such that it provides the 
information for engineering personnel to resolve highly technical problems 
in the equipment through repair or modification. 
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3.6.11.2.1 Equivalent  c i r c u i t s .  - Equivalent  c i r c u i t s  may be used 
t o  suppor t  t e x t  de sc r ib ing  unique c i r c u i t s  having complex i n t e r r e l a t i o n  
of c i r c u i t  elements.  These drawings s h a l l  be r e s t r i c t e d  t o  a  s i z e  
t h a t  permi ts  t h e i r  i n t e g r a t i o n  wi th in  t h e  t e x t .  

3.6.11.2.2 Timing diaarams. - Timing diagrams s h a l l  be provided 
t o  show important  t iming r e l a t i o n s h i p s  f o r  clocked c i r c u i t r y .  Where 
s i z e  permi ts ,  a  t iming diagram s h a l l  be i n t e g r a t e d  wi th in  t h e  t e x t ;  
o therwise ,  i t  s h a l l  appear  on a  s e p a r a t e  s h e e t  i n  s e c t i o n  11 o f  t h e  
i n s t r u c t i o n  book immediately preceding t h e  schematic diagram t o  which 
i t  app l i e s .  

3.6.11.2.3 Logic c i r c u i t s .  - Logic p r i n c i p l e s  s h a l l  be descr ibed  
f u l l y .  The d e s c r i p t i o n  s h a l l  begin wi th  an i n t r o d u c t i o n  t o  t h e  b a s i c  
d i g i t a l  symbology k e d .  Logic p o l a r i t y  s h a l l  be i nd i ca t ed .  Each 
l o g i c  func t ion  s h a l l  be descr ibed  and supported by app rop r i a t e  combi- 
n a t i o n s  o f  t r u t h  t a b l e s ,  Boolean equa t ions ,  and t e x t .  Logic symbology 
s h a l l  conform t o  FAA-STD-010. D i g i t a l  l o g i c  c i r c u i t s  s h a l l  be sup- 
por ted  wi th  app rop r i a t e  l o g i c  c i r c u i t  diagrams, i n t e g r a t e d  c i r c u i t  
l o g i c  diagrams and d a t a  c h a r t s ,  machine l o g i c  diagrams, and interme- 
d i a t e  l o g i c  diagrams. These a r e  def ined  a s  fol lows:  

( a )  Logic c i r c u i t  diagrams ( f i g u r e  13) a r e  hardware-oriented 
diagrams. They s h a l l  be presen ted  a s  a  one-to-one r e l a t i o n -  
s h i p  between l o g i c  b locks  o r  components on t h e  diagram 
and phys i ca l  components i n  t h e  system. 

( b )  I n t e g r a t e d  c i r c u i t  l o g i c  diagrams ( f i g u r e  14) s h a l l  show t h e  
l o g i c a l  func t ion  performed by t h e  i n t e g r a t e d  c i r c u i t  and 
s h a l l  relate t h e  func t ion  o f  t h e  phys i ca l  t e rmina ls .  

( c )  I n t e g r a t e d  c i r c u i t  d a t a  c h a r t s  ( f i g u r e  15-foldout)  s h a l l  
be provided f o r  a l l  i n t e g r a t e d  c i r c u i t s  contained i n  t h e  
equipment. P r e e x i s t i n g  c h a r t s  t h a t  d e f i n e  c i r c u i t s  o t h e r  
than those  used i n  the equipment s h a l l  n o t  be used. 

( d )  Machine l o g i d  diagrams ( f i g u r e  16) o f  t h e  complete machine 
s h a l l  be provided showing t h e  most d e t a i l  poss ib le .  Input  
and output  l i n e s  and important  p o i n t s  i n  t h e  machine l o g i c  
s h a l l  be annota ted  wi th  a c t i o n  verb-noun s t a t emen t s  d e s c r i b i n g  
the f u n c t i o n s  t h a t  determine t h e  state o f  t h e  l i n e s  o r  
po in t s .  

( 0 )  In t e rmed ia t e  l o g i c  diagrams ( f i g u r e  17 - fo ldou t )  s h a l l  
be provided t o  show t h e  intended l o g i c a l  func t ion  of t h e  
hardware. The l o g i c  s h a l l  be reduced t o  t h e  s imp le s t  form, 
showing t h e  l o g i c a l  r e l a t i o n s h i p  between t h e  f u n c t i o n a l  
b u i l d i n g  b locks  o f  t h e  systems. These diagrams s h a l l  be 
well annota ted  and r e l a t e d  t o  machine l og i c .  
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Figure 13. Logic Circuit Diagram 
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Figure  14. Integrated C i r cu i t  Logic Diagrams 
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3.6.11.2.4 Mechanical  f u n c t i o n s .  - Mechanical  f u n c t i o n s  s h a l l  be 
f u l l y  d e s c r i b e d  i n  t h e  t e x t  and r e f e r e n c e d  t o  mechanical  drawings  .- 
c o n s t r u c t e d  a c c o r d i n g  t o  t h e  r e q u i r e m e n t s  l i s t e d  i n  3.6.20 o f  t h i s  
s p e c i f i c a t i o n .  Where s i z e  p e r m i t s ,  t h e  drawings  s h a l l  be  i n t e g r a t e d  
w i t h i n  t h e  t e x t ;  o t h e r w i s e ,  t h e y  s h a l l  a p p e a r  i n  s e c t i o n  11 o f  t h e  
i n s t r u c t . i o n  book. 

3.6.12 S e c t i o n  3  of i n s t r u c t i o n  book, o p e r a t i o n .  - T h i s  s e c t i o n  
s h a l l  c o n t a i n  t h e  p rocedures  n e c e s s a r y  t o  p l a c e  t h e  equipment i n t o  
p r o p e r  o p e r a t i o n .  The i n t r o d u c t i o n  s h a l l  p r o v i d e  a n  overview o f  
t h e  i n - s e r v i c e  o p e r a t i o n  o f  t h e  equipment ,  d e s c r i b i n g  such  f e a t u r e s  
as o p e r a t i o n a l  modes, automated o p e r a t i o n ,  and c a p a b i l i t i e s  f o r  l o c a l  
and remote m o n i t o r i n g  and c o n t r o l .  Under c u r r e n t  c o n c e p t s ,  s u s t a i n e d  
equipment o p e r a t i o n  w i l l ,  f o r  t h e  most p a r t ,  be moni tored and c o n t r o l l e d  
remote ly  and by automated equipment where p o s s i b l e .  Some d i r e c t  
manual o p e r a t i o n s ,  however, w i l l  a lways  be  r e q u i r e d ,  though t h e y  
may be c o n f i n e d  s o l e l y  t o  t h e  turn-on and shutdown o f  t h e  equipment. 
T h i s  s e c t i o n  o f  t h e  i n s t r u c t i o n  book s h a l l ,  t h e r e f o r e ,  be p r e s e n t e d  
t o  s a t i s f y  bo th  o f  t h e s e  requ i rements .  

3.6.12..1 C o n t r o l s  and i n d i c a t o r s .  - A d e s c r i p t i o n  o f  a l l  o p e r a t o r  
c o n t r o l s ,  i n d i c a t o r s ,  p r o t e c t i v e  d e v i c e s ,  and j a c k s  s h a l l  be  p rov ided .  
The d e s c r i p t i o n  s h a l l  i n c l u d e  a l l  p a n e l  d e s i g n a t i o n s  marked on t h e  
equipment ,  a l l  c o n t r o l s  and i n d i c a t o r s ,  and t h e  f u n c t i o n  o f  each.  
The t e x t  s h a l l  be  suppor ted  by d e t a i l e d  i l l u s t r a t i o n s ,  i n c l u d i n g  
pho tographs  and l i n e  drawings  which i d e n t i f y  and l o c a t e  a l l  o p e r a t o r  
c o n t r o l s  and i n d i c a t o r s .  Where p o s s i b l e ,  a  drawing and t a b l e  fo rmat  
such  as t h a t  shown i n  f i g u r e  18 s h a l l  be used.  

3.6.12.2 Turn-on and checkout .  - A d e s c r i p t i o n  o f  a l l  p r o c e d u r e s  
r e q u i r e d  f o r  a n  o p e r a t o r  t o  t u r n  on t h e  equipment and v e r i f y  p r o p e r  
o p e r a t i o n  s h a l l  be  provided.  If t h e  equipment c o n t a i n s  p r o v i s i o n s  
f o r  s t andby  o r  f o r  more t h a n  one o p e r a t i o n a l  mode, p r o c e d u r e s  s h a l l  
be  provided f o r  each.  Required tests and a d j u s t m e n t s  s h a l l  b e  i n c l u d e d .  
They s h a l l  be l i s t e d  s t e p  by s t e p  i f  p e c u l i a r  o n l y  t o  i n i t i a l  checkout .  
If a p a r t  o f  r e g u l a r  maintenance p r o c e d u r e s ,  t h e y  may be  r e f e r e n c e d  
t o  s e c t i o n  6  o f  t h e  i n s t r u c t i o c  book. A t a b u l a r  fo rmat  as shown 
i n  f i g u r e  19 s h a l l  be  used wherever p o s s i b l e .  

3.6.12.3, Remote m o n i t o r i n g  and c o n t r o l .  - Unattended o p e r a t i o n  o f  
t h e  equipment s h a l l  be  d i s c u s s e d  i n  d e t a i l .  The methods used f 'or 
automated remote moni to r ing  and c o n t r o l  o f  t h e  equipment sha l l  be  
addressgd .  T h i s  s h a l l  i n c l u d e  a  d i s c u s s i o n  o f  alarms, i n d i c a t o r s ,  
equipment s w i t c h i n g ,  shutdowns,  and communication between t h e  o p e r a t o r  
and t h e  moni to r  equipment.  Step-by-s tep  p r o c e d u r e s  f o r  o p e r a t o r  
i n t e r v e n t i o n  s h a l l  be p rov ided  ( i n  t a b u l a r  fo rmat  where p o s s i b l e ) .  

3.6.12.4 Equipment shutdown. - T h i s  p rocedure  s h a l l  i n c l u d e  t h e  
s t e p s  n e c e s s a r y  t o  b r i n g  t h e  equipment from t h e  f u l l y  o p e r a t i o n a l  
c o n d i t i o n  t o  t h e  f u l l y  o f f  c o n d i t i o n .  The p rocedure  s h a l l  i n c l u d e  
any w a i t i n g  p e r i o d s  i n  t h e  shutdown procedure  n e c e s s a r y  f o r  p r e s s u r e  
t o  v e n t ,  f l u i d  t o  d r a i n ,  e t c .  
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Figu re  18. C o n t r o l s  and  I n d i c a t o r s  P r e s e n t a t i o n  

Function 

When placed in ON position provides primary input 
power to receiver. 

Illuminates when POWER ON-OFF switch is in the 
ON position. 

Single 1-ampere fuse in 105 to 120 Vac line. 
lndicating fuse holder glows when fuse is blown. 

Two 0.5-ampere fuses used for 210 to 240 V ac 
operation. lndicating fuse holder glows when fuse is 
blown. 

Single 3-ampere fuse in positive side of battery input. 
Indicating fuse holder glows when fuse is  blown. 

Sets squelch threshold level. 

When ON-OFF switch is  in ON position squelch is 
operative. With switch in OFF position squelch is 
disabled. 

Adjusts level of audio output a t  rear panel connector. 

r 

Control or Indicator 

POWER 
ON-OFF 

Toggle switch 

Indicator lamp 

FUSES 
AC FUSE (left) 

AC FUSE (rignt) 

BATTERY FUSE 

AUDIO 
SQUELCH ADJ 

Screwdriver adjust 

SQUELCH ON-OFF 
Toggle switch 

MAIN ADJ 
Screwdriver adjust 

1 

Ref 
Des 

S2 

DS1 

F1 

F2 

F3 

R 1 

S1 

R2 
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Figure 19. Sample Turn-on and Checkout Tabular Format 

t 

TURN-ON AND CHECKOUT 

INDICATION-REMARKS 

30 sec. delay, 
then STANDBY 
indicator lights. 

OPERATE indicator 
lights. 

Verify transmitter 
is operating 
at assigned 
frequency. 
If not, adjust 
per 6.2.1. 

Verify power 
output is 300 
to 400 watts. 
If not, refer 
to 6.2.2. 

Meter deflection 
indicates free-space 
transmission of 
signal from antenna. 
If not, refer to 
6.3.1. 

LOCATION 

1. Control panel 

2. Control panel 

3. Transmitter 

4. Transmitter 

5. Monitor 

ITEM 

Master switch 

Operate 
switch 

Frequency 
meter 

Power meter 

Transmitted 
signal meter 

ACTION 

ON 

ON 

Read 

Read 

Read 
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3.6.13 Section 4 of instruction book, standards and tolerances. - 
This section shall provide tabular listings (as shown in figure 20) 
of equipment parameters, their standards, and their tolerances. Only 
parameters for the specific equipment addressed in the instruction 
book shall be listed. The requirements for each entry are discussed 
in the subparagraphs that follow. A brief, introductory paragraph 
shall precede the table and shall explain its use. 

3.6.13.1 Parameter. - This entry shall list the parameter by title 
and shall be assigned an identifying letter to be used in cross-refer- 
encing from other sections of the instruction book. An arrow (--$) 
shall precede the letter when the parameter is critical; i.e., opera- 
tion of equipment is adversely affected when the tolerance is exceeded. 

3.6.13.2 Procedure paragraph reference. - This column shall, for 
each parameter, list the paragraph in section 6 of the instruction 
book that describes the procedures used to establish the value of 
the parameter. 

3.6.13.3 Standard. - This shall be the optimum value of the parameter 
and shall be compatible with the design capability of the equipment. 

3.6.13.4 Initial tolerance limit. - This shall be the maximum deviation, 
above, and below the standard value, that is permissible when the 
equipment is initially commissioned or subsequent to any modification. 
Absolute figures shall be used. Plus and minus entries (e.g., 2 5 volts) 
shall not be used. 

3.6.13.5 Operating tolerance limit. - This shall be the maximum 
deviation, above and below the standard value, over which the equipment 
may continue to operate without adjustment or corrective maintenance, 
and beyond which remedial action is required. As for initial-tolerance 
entries, plus and minus figures are not acceptable. 

3.6.13.6 Interconnecting cables and circuits. - Where signals are 
transmitted from one part of the equipment to another over external 
cables or circuits not supplied by the contractor (Telco lines, Microwave 
Link), standards and tolerances relating to signal levels and bandpass 
at the input to the external circuits shall be specified for the 
range over which c~ntractor-supplied equipment will function properly. 

3.6.13.7 Remote monitor and alarms. - Threshold levels for triggering 
monitor and alarm equipment shall be listed. The levels shall be such 
that alarms are activated before the operating tolerance of any critical 
parameter of the equipment is exceeded. 
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- 

F i g u r e  20. Example of S t a n d a r d s  and T o l e r a n c e s  Tab le  

- 
Table 4-1. Standards and Tolerances 

- 

I 

Parameter 

-a. Carrier Power 
Output 

-b. Carrier 
Frequency 

(1) Conventional 

Procedure 
Reference 
Paragraph 

6.1.5 

6.1.6 

Standard 

As established 
for coverage 

75. OOOMHz 

( 2 )  Offset freq- 
uency opera- 
tion 

-c. Modulation Level 

(1) US 

(2) Others 

-d. Modulation 
Frequency 

(1) ILS outer 
marker 

(2) ILS middle 
marker 

(3) Others 

-e. Monitor Alanns 

(1) Carrier 
Power 
Reduction 

(2) Modulation 

- f .  Automatic Trans- 
fer S h u t d m  

Tolerance 

Initial 

Same as standard 
but not exceed- 
ing rated output 
of transmitter 

Within 0.003% 
(zzsoa~) of 
standard 

Limit 

Operating 

Within 10% of 
standard 

Within 0.005% 
(375o~z) of 
s taadard 

6.1.8 

6.1.3 

6.1.10 

6.1.2 

Within 0.002% 
(1500Hz) of 
standard 

93% to 97% 

96% to 99% 

399- to 401Hz 

1297Hr to 
1303Hz 

2992Hz to 
3008Hz 

As established 
but not exceed- 
ing standard 

Same as 
standard 

Same as 
standard 

[ 75.004MHz 
74.996Wz 

95% 

97.53 - 

400b 

1300k 

3000Hz 

Alarm with 
50% reduc- 
tion 

Alarm with 
loss of tone 
or keying 

Appropriate 
action and 
indications 
for any 
monitor 
alarm 

Within 0.002% 
(1500Hz) of 
standard 

91% to 99% 

95% to 100% 

396Hz to 
404Rz 

1287Ht to 
1313EIz 

2970Bz to 
303OBz 

C 50% reduc- 
t ion 

Samc as 
standard 

Same as 
standard 
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3.6.14 S e c t i o n  5 of i n s t r u c t i o n  book, p e r i o d i c  maintenance .  - T h i s  
s e c t i o n  s h a l l  c o n t a i n  performance checks  and o t h e r  p r e v e n t i v e  mainte-  
nance  t a s k s  t h a t  must be performed on a  r e c u r r i n g  b a s i s  t o  e n s u r e  
optimum equipment o p e r a t i o n .  T h i s  i n c l u d e s  a c t i v i t i e s  t o  be performed 
a t  i r r e g u l a r  i n t e r v a l s  as w e l l  as t h o s e  t o  be performed on a f i x e d  
s c h e d u l e .  P rocedures  s h a l l  be such  t h a t  t h e i r  performance r e q u i r e s  
minimum i n t e r r u p t i o n  t o  normal e q u i p n e n t  o p e r a t i o n .  Performance 
i n t e r v a l s  s h a l l  n o t  be s p e c i f i e d ;  t h i s  i n f o r m a t i o n  is  r e s e r v e d  f o r  
maintenance  handbooks. The c o n t r a c t o r  s h a l l ,  however, p r o v i d e  a  
s e p a r a t e  l i s t i n g  o f  e x p e c t e d  o r  recommended performance i n t e r v a l s .  

3.6.14.1 T a b u l a r  p r e s e n t a t i o n .  - Performance checks  and o t h e r  mainte-  
nance t a s k s  s h a l l  be l i s t e d  i n  a  t a b u l a r  fo rmat  as  shown i n  f i g u r > e  21. 
S e p a r a t e  t a b l e s  s h a l l  be p rov ided  f o r  each  c a t e g o r y  d e s c r i b e d  i n  
t h e  f o l l o w i n g  subparagraphs .  The fo rmat  s h a l l  be t h e  same f o r  a l l ;  
o n l y  t h e  t a b l e  name a n d - t h e  c a t e g o r y  s h a l l  change.  A l l  e n t r i e s  s h a l l  
c o n t a i n  a p p r o p r i a t e  r e f e r e n c e s  t o  s e c t i o n  4 f o r  t h e  r e q u i r e d  r e s u l t s  
and t o  s e c t i o n  6  f o r  t h e  p r o c e d u r e s  used t o '  o b t a i n  t h o s e  r e s u l t s .  

3.6.14.2 Performance checks .  - The u s e  o f  remote  m o n i t o r i n g  equipment 
min imizes  t h e  need f o r  p e r i o d i c  equipment performance checks .  However, 
t h e  d e s i g n  and u s e  o f  some equipment c a n  impose t h e  r equ i rement  f o r  
p e r i o d i c  checks .  T h i s  p a r t  s h a l l  l i s t - s u c h  checks .  I n  a d d i t i o n ,  pe r -  
formance checks  a r e  r e q u i r e d  f o r  t h e  f o l l o w i n g :  

( a )  A f t e r  i n i t i a l  i n s t a l l a t i o n  o r  s u b s e q u e n t  m o d i f i c a t i o n  o f  
t h e  equipment.  

( b )  After comple t ion  o f  any c o r r e c t i v e  ma in tenance .  

( c )  After t h e  r e t u r n  t o  s e r v i c e  o f  any u n i t  removed f o r  r e p a i r  
o r  c a l i b r a t i o n .  

3.6.14.3 Othe r  o n s i t e  maintenance .  - T h i s  p a r t  s h a l l  l i s t  a l l  o n s i t e  
t a s k s ,  o t h e r  t h a n  t h o s e  l i s t , e d  under  performance c h e c k s ,  t h a t  are 
n e c e s s a r y  t o  p r e v e n t  d e t e r i o r a t i o n  o f  equipment and e n s u r e  i t s  r e l i a b l e  
o p e r a t i o n .  These t a s k s  i n c l u d e  c l e a n i n g ,  l u b r i c a t i o n ,  a d j u s t m e n t s ,  
o i l  c h a n g e s ,  and p e r i o d i c  a l i g n m e n t  o r  c a l i b r a t i o n  t h a t  d o e s  n o t  
r e q u i r e  equipment removal from t h e  s i t e .  Adjus tments  t o  compensate 
f o r  equipment m a l f u n c t i o n s  a r e  n o t  p e r m i t t e d ;  c o r r e c t i v e  maintenance  
i s  r e q u i r e d .  

3.6.14.4 O f f s i t e  maintenance .  - T h i s  p a r t  s h a l l  l i s t  t a s k s  o f  a 
p e r i o d i c  n a t u r e  t h a t  c a n n o t  be performed on s i t e  and r e q u i r e  removal 
t o  a  c e n t r a l  r e p a i r  f a c i l i t y .  These t a s k s  s h a l l  i n c l u d e  s c h e d u l e d  
o v e r h a u l s  and c a l i b r a t i o n s ,  
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Figu re  21. S e c t i o n  5 Tabula r  Format 

TABLE 5-2. PERFORMANCE CHECKS 

Performance Check 
(use  d i f f e r e n t  a c t i v i t y  as r equ i r ed )  

T ransmi t t e r  - Measure and v e r i f y  
accep t ab l e  limits of t h e  fol lowing:  

a .  Power ou tpu t  
b. Modulation 

Receiver  - Measure and v e r i f y  
accep t ab l e  l i m i t s  o f  t h e  
fo l lowing:  

a. S e n s i t i v i t y  
b. Bandwidth 

Reference Paragraph or Table  

S tandards  and Maintenance 
Tole rances  Procedures  

Table  4-1.c 6.2.1 
Table  4-1.6 6.2.2 

Table  4-2.a 6.3.1 
Table  4-2.b 6.3.2 
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3.6.15 S e c t i o n  6 o f  i n s t r u c t i o n  book, maintenance p rocedures .  - T h i s  
s e c t i o n  s h a l l  c o n s i s t  o f  p rocedures  r e q u i r e d  f o r  accompl i sh ing  t h e  
v a r i o u s  maintenance a c t i v i t i e s ,  bo th  p e r i o d i c  and random, and any 
a s s o c i a t e d  s a f e t y  p r e c a u t i o n s .  T h i s  s e c t i o n  s h a l l  be d i v i d e d  i n t o  
t h r e e  p a r t s ;  namely, performance check p r o c e d u r e s ,  o t h e r  maintenance 
t a s k s  p r o c e d u r e s ,  and s p e c i a l  maintenance p rocedures .  

3.6.15.1 Content .  - The v a r i o u s  p a r t s  s h a l l  c o n t a i n  t h e  p r o c e d u r e s  
f o r  measur ing,  a d j u s t i n g ,  a l i g n i n g ,  c a l i b r a t i n g ,  and r e p a i r i n g .  F o r  
remote m o n i t o r i n g  and c o n t r o l  equipment ,  s t ep -by-s tep  p rocedures  f o r  
o p e r a t o r  i n t e r f a c i n g  s h a l l  be i n c l u d e d .  P rocedures  p e r t a i n i n g  o n l y  
t o  c e r t a i n  models and c o n f i g u r a t i o n s  o f  equipment s h a l l  be  i d e n t i f i e d  
and a s s o c i a t e d  wi th  t h e  a p p r o p r i a t e  u n i t s .  Necessary  t o o l s ,  m a t e r i a l s ,  
and test  equipment ( i n c l u d i n g  s e t u p )  s h a l l  be i d e n t i f i e d .  A p e r f o r -  
mance s t a n d a r d  s h a l l  be p rov ided  f o r  each  p rocedure ,  e i t h e r  d i r e c t l y  
w i t h i n  t h e  t e x t  o r  r e f e r e n c e d  t o  s e c t i o n  4 .  I f  t h e  r e s u l t s  o f  a 
p rocedure  cou ld  i n d i c a t e  c o r r e c t i v e  a c t i o n  is r e q u i r e d ,  a r e f e r e n c e  
t o  a s p e c i f i c  p rocedure  i n  s e c t i o n  7 s h a l l  b e  g iven .  

3.6.15.2 Format. - P r i o r  t o  e x p l a i n i n g  any maintenance p r o c e d u r e ,  
any o t h e r  maintenance t a s k  t h a t  is a p r e r e q u i s i t e  s h a l l  be  i d e n t i f i e d .  
Each p rocedure  s h a l l  beg in  w i t h  a b r i e f  d e s c r i p t i o n  o f  i ts purpose ,  
fo l lowed  by a  l i s t i n g  o f  r e q u i r e d  t o o l s ,  m a t e r i a l s ,  and t e s t  equipment 
s e t u p ,  and t h e n  a s t ep-by-s tep  p rocedure .  The p rocedure  may be  p re -  
s e n t e d  i n  c h a r t  o r  t a b l e  form o r  as a l i s t i n g  o f  s t e p s .  Complexity 
o f  equipment and l e n g t h  o f  p r o c e d u r e s  w i l l  s t r o n g l y  i n f l u e n c e  t h e  
s e l e c t i o n  o f  t h e  most a p p r o p r i a t e  method o f  p r e s e n t a t i o n .  R e g a r d l e s s  
o f  t h e  method s e l e c t e d ,  each  s t e p  s h a l l  i d e n t i f y  t h e  fo l lowing :  

(a)  L o c a t i o n  o f  i tem.  
( b )  Item t o  be  a c t e d  upon. 
( c )  Ac t ion  t o  be  t a k e n  upon t h e  i tem.  
( d l  R e s u l t s  o r  r e l e v a n t  remarks  such  as  performance s t a n d a r d ,  
i n d i c a t e d  c o r r e c t i v e  a c t i o n ,  e t c .  

3.6.15.3 Performance check p rocedures .  - T h i s  p a r t  s h a l l  c o n t a i n  
p r o c e d u r e s  o r  methods f o r  making t h e  performance checks  l i s t e d  i n  
s e c t i o n  5 .  

3.6.15.4 Other  maintenance p rocedures .  - T h i s  p a r t  s h a l l  c o n t a i n  t h e  
p r o c e d u r e s  or methods f o r  do ing  t h e  o t h e r  maintenance t a s k s  l i s t e d  
i n  s e c t i o n  5. Where t h e  p rocedure  r e q u i r e s  r ep lacement  o f  a complete  
u n i t ,  d e t a i l e d  i n s t r u c t i o n s  f o r  its removal and rep lacement  s h a l l  
be  inc luded .  

3.6.15.5 S p e c i a l  maintenance p rocedures .  - T h i s  p a r t  s h a l l  c o n t a i n  t h e  
p r o c e d u r e s  o r  methods f o r  do ing  a l l  s p e c i a l  t a s k s ,  u s u a l l y  t a s k s  which 
a r e  n o t  r e c u r r i n g  and ,  t h e r e f o r e ,  n o t  l i s t e d  i n  s e c t i o n  5. T h i s  i n c l u d e s  
s p e c i a l  a d j u s t m e n t ,  l o n g - i n t e r v a l  a l i g n m e n t  o r  c a l i b r a t i o n  p r o c e d u r e s ,  
removal and rep lacement  o f  complex a s s e m b l i e s ,  d i s p l a y  c a t h o d e  r a y  t u b e s ,  
e t c .  Maintenance r e q u i r e d  because  o f  component o r  u n i t  f a i l u r e  s h a l l  n o t  
b e  a p a r t  o f  t h e s e  p rocedures  b u t  s h a l l  be  i n c l u d e d  i n  s e c t i o n  7 o f  t h e  
i n s t r u c t i o n  book. 
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3.6.16 Section 7 of instruction book, corrective maintenance. -This 
section shall contain step-by-step instructions required to diagnose, - 
isolate, and repair faults in the equipment in the shortest possible 
time. The instructions shall include safety precautions to be observed, 
tools and test equipment (including setup) required, necessary equip- 
ment control settings, and parts and materials required. Instructions 
for any required assembly, disassembly, and replacement of parts 
shall be included. Complex procedures shall be supported by photo- 
graphs or drawings as required. Appropriate illustrations in section 
1 1  of the instruction book shall be referenced in the text. Each 
procedure shall, as a final step, reference a procedure or procedures 
in section 6 of the instruction book for verifying the operational 
status of the repaired equipment. A two-level presentation, as de- 
scribed in the following subparagraphs, is required. 

3.6.16.1 Onsite corrective maintenance. - Most of the onsite mainte- 
nance performed by technicians will not be concerned with isolation 
and repair of fauity components at the remote sites. This remote 
site corrective maintenance will involve troubleshooting only to 
a level of replaceable modules or chassis. The removed units are 
then transported to central repair facilities for the sector or, 
if required, to depot repair. Procedures for this maintenance shall 
be written accordingly and shall be supported by detailed block dia- 
grams complementary to the text. Detailed requirements for these 
diagrams appear in 3.6.20. 

3.6.16.2 Offsite repair. - Component-level troubleshooting and repair 
will be performed by personnel from the sector, from the depot, or 
from the field support engineering division of the FAA. Troubleshooting 
procedures shall provide step-by-step instructions for isolation of 
a fault to the lowest replaceable component (lrc) level. The isolation 
methods used shall permit personnel to isolate by- functional entity 
rather than by extensive circuit tracing. If necessary, instructions 
for tracing through interface connections to another unit shall be 
provided. Appropriate schematic, mechanical, piping, signal flow, 
and wiring diagrams in section 1 1  shall be referenced. Trouble- 
shooting charts and tables shall be functionally related to the theory 
of operation and appropriate diagrams. If a particular procedure 
is written for depot use only, it shall be so designated. 

3.6.16.3 Test equipment. - External test equipment required but 
not supplied shall be that which is readily available at the instal- 
lation sites. The contractor may obtain lists of such equipment 
from the CO. References to test equipment shall use generic terms 
rather than specific brand and model numbers and shall state the 
measurement capabilities of the equipment. 

6 1 6 . 4  Overhaul, mgintenance, and repair standards. They shall provide 
detailed overhaul, maintenance, and repair standards, including rejec- 
tion criteria for wear, dimensions, clearances, surface finishes, electrical 
resistances, alignment, backlash, play, leakage, vibrations, noise, aging, 
corrosion, erosion (or other standards of acceptance, as appropriate) for 
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each applicable part. Criteria shall be predicated on a need for satis- 
factory peformance with no more than routine maintenance until the next 
similar inspection. The section shall be divided into separate areas as 
follows : 

(a) Area 1. A life cycle schedule of the required overhaul 
and corrective maintenance actions arranged as follows: 

Frequency Title of Work Item Applicable Paragraph 
of Area 3 

(b) Area 2. Overhaul, maintenance, and repair standards providing 
rejection criteria for all parts subject to continuing degra- 
dation in service. Reference the drawings in Area 5 as 
appropriate. 

(c) Area 3. Details of all maintenance and overhaul actions 
(tests, disassembly, adjustments, reconditioning, replace- 
ments, assembly, calibration of test equipment, and the 
quality assurance actions outlined in section 4 of this 
specification). .Reference the drawings in Area 5 as appro- 
priate. 

(d) Area 4. Performance test and quality control actions outlined 
in section 4 of this specification during and after reassembly 
to assure satisfactory performance. 

(e) Area 5. Detail, subassembly, and assembly drawings necessary 
for a thorough understanding of the maintenance and overhaul 
actions. 

3.6.16.5 Packing instructions. - Packing instructions shall be provided 
for equipment requiring shipment from the site for overhaul, repair, 
or calibration. 
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3.6.17 Sec t ion  8 of  i n s t r u c t i o n  book, parts list. - This  s e c t i o n  
s h a l l  con ta in  a  t a b u l a t i o n  of  t h e  d e s c r i p t i v e  and source d a t a  necessary 
f o r  procurement o f  a l l  e l e c t r i c a l  and s e l e c t e d  mechanical replacement 
p a r t s  used i n  t h e  end a r t i c l e .  It. s h a l l  be e n t i t l e d  "PARTS LIST" 
and s h a l l  be subdivided t o  i n d i c a t e  t h e  r e f e r ence  des igna t ion  ( s e e  
3.4.1) of  t h e  primary sys tem,  se t ,  group, u n i t ,  assembly, subassembly, 
and p a r t  i n  alphanumeric o rde r  by r e f e r ence  des igna t ion .  The "top- 
down, breakdown" method and t h e  a l p h a b e t i c  indenture  le t ter ,  a s  descr ibed  
i n  3.21.2.4 o f  S p e c i f i c a t i o n  FAA-G-1210, s h a l l  be used t o  f u r t h e r  
break down and i l l u s t r a t e  t h e  r e l a t i o n s h i p  o f  each l i n e  with its 
des igna ted  paren t  u n i t .  P a r t s  l o c a t i o n  i l l u s t r a t i o n s  a r e  r equ i r ed  
f o r  a l l  p a r t s  l i s t e d  i n  t he  p a r t s  list s e c t i o n .  These i l l u s t r a t i o n s  
s h a l l  be i n s e r t e d  i n  s e c t i o n  11. However, p a r t s  l o c a t i o n  i l l u s t r a t i o n s  
need not  be prepared when i l l u s t r a t i o n s  elsewhere i n  t h e  manual ade- 
qua t e ly  d e p i c t  phys i ca l  l o c a t i o n  and r e f e r ence  des igna t ion  o f  t h e  
p a r t s .  

3.6.17.1 P a r t s  l is t  format. - The p a r t s  list format s h a l l  be i n  
accordance with f i g u r e  22. A l l  p a r t s  s h a l l  be f u l l y  i d e n t i f i e d  i n  
o r d e r  t o  procure replacements  without  t h e  n e c e s s i t y  of  correspondence 
wi th  t h e  c o n t r a c t o r  o r  p a r t s  manufacturer.  The list s h a l l  i nc lude  
d a t a  cover ing  a d e s c r i p t i o n  o f  a l l  r ep l aceab le  p a r t s  o f  assembl ies  
t h a t  are normally s u b j e c t  t o  disassembly. Examples o f  p a r t s  t o  be 
l i s t e d  are c a p a c i t o r s  and c e r t a i n  mechanical p a r t s  (3.6.17.5) f o r  
r o t a t i n g  e l e c t r i c a l  equipment and c o i l s  and c o n t a c t s  f o r  e l e c t r i c a l  
c o n t a c t o r s  and r e l ays .  L i s t ed  t o l e r a n c e s  o f  p a r t s  s h a l l  a g r e e  wi th  
those  a c t u a l l y  used i n  product ion models o f  t h e  equipment produced 
by t h e  con t r ac to r .  A s u b s t i t u t i o n  guide  f o r  s o l i d - s t a t e  components 
s h a l l  be  provided when d i r e c t l y  in te rchangeable  replacements  a r e  
a v a i l a b l e .  The p a r t s  list s h a l l  con ta in  t h e  fo l lowing  s i x  columnar 
des igna t ions  ( exp lana t ions  a r e  g iven  i n  paren theses) .  

Column 1 (Reference des igna t ion  as p re sc r ibed  
Reference Designat ion i n  paragraph 3.4.1. The a p p l i c a b l e  

f i g u r e  number s h a l l  be l i s t e d  beneath 
t h i s  re fe rence .  ) 

Column 2 
Indenture  L e t t e r  

( Inden tu re  l e t te r  f o r  t h e  system, set ,  
group, u n i t ,  assembly, sub-assembly, 
o r  p a r t  a s  p r e sc r ibed  i n  S p e c i f i c a t i o n  
FAA-G-1210.) 

Column 3 ( I tem name a s  p re sc r ibed  i n  S p e c i f i c a t i o n  
Name o f  Pa r t /Desc r ip t i on  FAA-G-1210. The name is t o  be complete f o r  

each p a r t  l i s t e d .  When t h e  item name and 
d e s c r i p t i o n  a r e  i d e n t i c a l  t o  an  item pre-  
v ious ly  l i s t e d  (except  r e f e r ence  d e s i g n a t i o n ) ,  
use t h e  e n t r y  l9same as . . . . . ( r e f e r e n c e  
des igna t ion  o f  i d e n t i c a l  item prev ious ly  
l i s t e d ) ,  and l eave  a l l  o t h e r  columns blank.) 
See 3.6.17..11 f o r  plug-in u n i t s .  
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Column 4 (Insert the five-digit code assigned 
Manufacturer's Code Number to the actual manufacturer of the 

< 

part used in the equipment, as given 
in the Federal Supply Code for 
Manufacturers, Federal Cataloging 
Handbook H4-1. This column shall be 
left blank for resistors and capacitors 
where the entry in the fifth column 
is a JAN or MIL type designation which 
fully specifies all characteristics of 
the part. Note that the military 
specification does not meet this 
requirement.) 

Column 5 (JAN or MIL designation as given in MIL 
JAN, MIL, or Manufacturers specifications or number;i.e., catalog 
Part Number 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 the part manufacturer.) 

Column 6 
Notes 

(No entries in this co1urnn;for FAA field use). 

3.6.17.2 Use of latest JAN/MIL designations. - When JAN/MIL parts used 
in the equipment have become obsolete due to military specification 
revisions, and the information is available to the contractor prior 
to the completion of the instruction book manuscript, the contractor 
shall add to the listing of the actual part used the statement "REPLACE 
WITHw followed by the JAN/MIL designation of a suitable replacement 
part selected from the current edition of the applicable military 
specification. 

3.6.17.3 Design change incorporation. - When design changes are made 
to production units of equipment prior to publication of the instruc- 
tion book, the contractor shall correct the manuscript copy to reflect the 
changes. If the changes affect units by serial numbers, the applicable 
serial numbers shall be indicated in section 1 of the manuscript and 
the parts list shall reflect the part changes. When equipment changes 
are made subsequent to publication of the instruction book and prior 
to the expiration of the contract, change sheets shall be issued for 
the affected pages in the parts list. The changes shall differentiate 
between old and new or different components and shall specify whether 
or not they are interchangeable. 

3.6.17.4 Electrical parts. - Electrical parts are defined in the following 
listing. The parts list column headed "Part Name and Descriptionn (column 3)  
shall contain, as a minimum, complete electrical data on each electrical part. 
Mechanical data as described in 3.6.17.5 shall also be provided. Additional 
mechanical data may be added at the option of the contractor. Minimum data 
requirements are specified in the following list. 
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TYPE OF PART 

Batteries 

Cables 

Capacitors 

Connectors 

Crystals 

Dynamotors 

Fans and Blowers 

MINIMUM DATA TO BE FURNISHED 

Type of battery, dimensions, 
voltage rating, ampere-hour 
or other capacity rating 
specified by manufacturer, 
and ANSI designations. 

Interconnecting cables complete 
with connectors, similar 
transmission lines, delay 
lines, and waveguides complete 
with fittings shall be listed 
and shall include overall 
length, type of conductor, 
and types of fittings. 

Capacitance or capacitance 
range, rated tolerance, working 
voltage, maximum breakdown, 
voltage for dielectric types, 
type of dielectric, maximum 
current at operating frequency 
such as for mica capacitors 
in transmitting tank circuits 
and antenna networks. 

Number and type of contacts, 
male or female, whether fixed 
or movable, and special keying 
information. 

Crystal unit type number, 
applicable CAN or MIL specification 
number, crystal holder type 
number, frequency or nominal 
frequency band, frequency 
tolerance in percent and 
rated operating temperature 
range, type of temperature 
control, mode of operation, 
load capacitance, and tolerance. 

See motors. 

Complete motor data, air 
capacity rating (NEMA or 
NAFM), and blade or rotor 
size. 
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TYPE OF PART MINIMUM DATA TO BE F U R N I S H E D  . 
Filters, IF Transformers, Networks, Operating frequency, band 
Compounds Tuned Circuit Assys, etc. of frequencies passed or 

rejected, and impedance, 
as applicable. 

Fuses 

Generators, Exciters, etc. 

Handsets 

Indicating Devices Except Meters 
and Thermometers 

Indicating Instruments 

Inductors, ~udii Frequency ( AF) 

Inductors, Radio Frequency (RF) 

Integrated Circuit Devices 

Jacks and Plugs 

Current rating, voltage rating, 
size, whether quick-acting 
or delayed type, and type 
of fuse holder. See 3.6.17.8. 

See motors. 

For telephone handsets and 
microphone headset combinations, 
list nominal impedances, 
types of units, and switches, 
if any. 

Current and voltage ratings, 
base or mounting information, 
and whether connections are 
clip-on, solder, or screw 
type 

Range, ratings, case type, 
scale type, and special details. 
Where meter switching is 
employed, state meter characteristics 
that must be duplicated to 
maintain initial accuracy 
when substituting replacement 
meters. 

Nominal inductance, dc resistance, 
current ratings, voltage insulation 
rating. 

Nominal inductance, dc resistance, 
current ratings (if practical), and 
functional name. 

Package style, proprietary title, 
and other data necessary for 
procurement. 

Spring arrangement, nominal diameter 
of sleeves, and whether tip and 
sleeve or tip, ring, and sleeve. 
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TYPE OF PART 

Microphone 

Motors and Prime Movers 

MINIMUM DATA TO BE FURNISHED 

See handset.  

Input  vo l t age ,  f requency,  number 
o f  w i r e s ,  phase,  c u r r e n t ,  power 
f a c t o r ,  s h a f t  horsepower (hp)  , 
r o t a t i o n s  per  minutes (rpm), and 
duty. 

Motor Generators  See motors. 

P r i n t e d  C i r c u i t  Board (Assembled) Name and c i r c u i t  f unc t ion ,  s i z e ,  
number o f  plug c o n t a c t s ,  and 
keying information.  

P r in t ed  C i r c u i t  Board (Unassembled) ( L i s t  as p r i n t e d  wi r ing  card,"  
unassembled.) Descr ibe use ,  s i z e ,  
number of  p lug  c o n t a c t s ,  and s p e c i a l  
keying information.  Add "Same asw 
followed by app rop r i a t e  t i t l e  when 

. app l i cab l e .  This  requirement is  a 
mod i f i ca t i on  t o  t h e  s tandard  e n t r y  
f o r  Column 3. 

Pumps 

R e c t i f i e r s  and Diodes, 
Semiconductor 

Relays and Contac tors  

L i s t  horsepower, vo l t age  r a t i n g ,  and 
c a p a c i t y  . 
L i s t  type ,  i npu t  vo l t age ,  ou tpu t  
vo l t age ,  c u r r e n t ,  load  vo l t age  
drop,  maximum ope ra t i ng  frequency,  
and o t h e r  app rop r i a t e  r a t i n g  da t a .  

L i s t  dc r e s i s t a n c e  of  c o i l s ,  h e a t e r s ,  
e t c . ,  ac o r  dc ope ra t i ng  vo l t age ,  
c o n t a c t  r a t i n g s ,  c o n t a c t  forms. Use 
t h e  fo l lowing  terms (Form A through 
Form D) a s  a p p l i c a b l e  from t h e i r  
d e f i n i t i o n s :  

Form A: "maken c o n t a c t ,  s i n g l e  
throw, normally open. 

Form B: "breakw c o n t a c t ,  s i n g l e  
throw, normally c losed .  

Form C: "break/makeW c o n t a c t ,  double 
throw. 

Form D: "make before  breakw c o n t a c t  
(form A with an added break c o n t a c t  
on t h e  make s p r i n g ) .  
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FAA-D-2494/b 

TYPE OF PART 

Resistors, Potentiometers, and 
Attenuators 

Speakers 

Switches, Interlocks, Thermostats, 
and Telephone, Dials 

Transformers (AF and RF) 

Transformers, Power and Frequency 

MINIMUM DATA TO BE FURNISHED 

Form E: "break, make before 
breakN contact (form 
D with an added 
break contact on 
the armature spring). 

Resistance values, rated 
tolerance, wattage, type 
of resistance elements, and 
whether fixed or variable. 

Size, type, impedance, and 
wattage rating. 

Type, number of poles and positions, 
voltage and current rating, operating 
temperatures, and approximate size. 

Functional names, dc resistance of 
each winding, and other data as 
applicable. 

Nominal voltage and frequency ratings 
of primary, voltage and current ratings 
of each secondary, voltage insulation, 
dc resistance of each winding. Include 
number of turns, wire size, and type 
of insulation for each winding. 

Transistors and Tubes (Electron) Type, applicable voltages, and 
other data needed for procurement. 

Voltage Regulators (Except Electron Input and output voltages, currents, 
Tubes) range of control and type. 

3.6.17.5 Mechanical data. - Identification and ordering data shall be 
furnished for normally replaceable mechanical parts for rotating elec- 
trical equipment. In addition, data shall be furnished for mechanical 
parts of the basic equipment which are subject to wear or aging, damage, 
disassembly, or which are not suitable for reuse after disassembly. 

3.6.17.6 Transformer size data. - Where appropriate, the MIL-T-27 case 
designation shall be shown in column 3 of the parts list for all laminated 
iroq core transformers and inductors having cases which correspond 
dimensionally with the MIL-T-27 case sizes (whether or not MIL-T-27 is 
otherwise applicable). 

3.6.17.7 Lubrication data. - Lubricants required for maintenance of 
the equipment shall be listed and shall provide as a minimum, the type 
of lubricant, application, applicable specification numbers and identifying 
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c o d e s ,  and commercial d e s i g n a t i o n s  f o r  each l u b r i c a n t  known t o  meet a l l  
performance requ i rements .  Where commercial d e s i g n a t i o n s  a r e  p rov ided ,  t h e  
m a n u f a c t u r e r l s  name and a d d r e s s  s h a l l  be p rov ided .  

3.6.17.8 I n d i c a t i n g  f u s e  h o l d e r .  - Data f o r  i n d i c a t i n g  f u s e  h o l d e r s  
s h a l l  i n c l u d e  a d e s c r i p t i o n  o f  t h e  complete  h o l d e r  assembly i n c l u d i n g  
lamp c a p ,  r e s i s t o r  ( w i t h  r a t i n g  i f  r e p l a c e a b l e ) ,  and type  o f  f u s e  
accommodated. T h i s  s h a l l  be shown under t h e  s o c k e t  r e f e r e n c e  d e s i g n a t i o n  
a s s i g n e d  t o  t h e  f u s e  h o l d e r .  The f u s e  s h a l l  be l i s t e d  s e p a r a t e l y  
wi th  complete  e n t r i e s  under i t s  r e f e r e n c e  d e s i g n a t i o n .  

3.6.17.9 I n d i c a t o r  l i g h t s .  - Data f o r  i n d i c a t o r  l i g h t s  s h a l l  i n c l u d e  
a d e s c r i p t i o n  o f  t h e  complete assembly,  i n c l u d i n g  t h e  l e n s  cap and 
t h e  r e s i s t o r  wi th  r a t i n g  d a t a  ( even  i f  n o t  r e p l a c e a b l e ) .  The t y p e  
and r a t i n g  o f  lamp s h a l l  a l s o  be shown under  t h e  s o c k e t  r e f e r e n c e  
d e s i g n a t i o n  a s s i g n e d  t o  t h e  i n d i c a t o r  l i g h t  assembly.  The lamp ( i f  
r e p l a c e a b l e )  s h a l l  be l i s t e d  s e p a r a t e l y  w i t h  complete  e n t r i e s  under  
i t s  r e f e r e n c e  d e s i g n a t i o n .  

3.6.17.10 Tube s o c k e t s .  - A d e s c r i p t i o n  o f  t h e  complete  assembly,  
i n c l u d i n g  c a p a c i t o r  d a t a ,  s h a l l  be shown under t h e  s o c k e t  r e f e r e n c e  
d e s i g n a t i o n .  Tube d a t a  s h a l l  be l i s t e d  s e p a r a t e l y  w i t h  complete  
e n t r i e s  under  t h e  a p p r o p r i a t e  r e f e r e n c e  d e s i g n a t i o n .  

3.6.17.11 L i s t i n g  o f  p lug- in  modules o r  p r i n t e d  w i r i n g  c i r c u i t s .  - If 
t h e  equipment i n c l u d e s  p lug- in  modules o r  p r i n t e d  w i r i n g  c i r c u i t s ,  t h e y  
s h a l l  be t r e a t e d  a s  subassembl ies  a s  f o l l o w s :  Each p lug- in  u n i t  s h a l l  
be l i s t e d  under i t s  subassembly r e f e r e n c e  d e s i g n a t i o n  w i t h  r e q u i r e d  
d e s c r i p t i v e  d a t a ,  fo l lowed  by a l i s t i n g  o f  t h e  b a s i c  p r i n t e d  c i r c u i t  
board and a l l  e l e c t r i c a l  p a r t s  mounted t h e r e o n ,  a r r a n g e d  i n  a l p h a n u m e r i c a l  
o r d e r  o f  t h e  r e f e r e n c e  d e s i g n a t i o n s  o f  p a r t s ,  and i n c l u d i n g  a l l  a p p l i c a b l e  
column e n t r i e s  f o r  each p a r t .  However, t h e  mounted p a r t s  s h a l l  n o t  be  
l i s t e d  where t h e  "same a s u  e n t r y  ( s e e  3.6.17.1) a p p l i e s  t o  t h e  complete  
p lug- in  subassembly.  Where p a r t s  a r e  s o  l i s t e d ,  t h e y  sha l l  n o t  b e  
r e l i s t e d  e l sewhere  i n  t h e  p a r t s  list. R e s u l t i n g  g a p s  i n  t h e  b a s i c  
a l p h a n u m e r i c a l  sequence o f  t h e  p a r t s  l is t  s h a l l  be  f i l l e d  w i t h  l o c a t i n g  
e n t r i e s  such a s  11R29 t o  R42: See  ( e n t e r  r e f e r e n c e  d e s i g n a t i o n  
f o r  p lug- in  c a r d  o r  module under  which R29 t o  R42 are l i s t e d ) . "  

3.6.17.12 L i s t  o f  manufac tu re r s .  - P r o v i d e  a t a b l e  o f  m a n u f a c t u r e r s ,  
a d d r e s s e s  and s u p p l y  codes  a t  t h e  end o f  t h e  p a r t s  l i s t  s e c t i o n .  The 
t a b l e  s h a l l  be i n  numer ica l  o r d e r  o f  t h e  s u p p l y  code.  The d a t a  f o r  
t h i s  list s h a l l  be s t y l e d  from t h e  F e d e r a l  Supply  Code f o r  Manufac tu re r s ,  
C a t a l o g i n g  Handbook, H4-1. C o n t r a c t o r s  a r e  c a u t i o n e d  t h a t  F e d e r a l  Supply 
C a t a l o g  p u b l i c a t i o n s  a r e  i s s u e d  i n  m i c r o f i c h e  f o r m a t ,  and m i c r o f i c h e  r e a d e r  
equipment is needed t o  r e t r i e v e  t h e  microimage i n f o r m a t i o n .  
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3.6.18 Section 9 of instruction book, installation, integration 
and checkout. - Only information that is directly related to insiallation, 
integration, and checkout shall be included in this section. Instructions 
for recurring maintenance procedures shall not be included. This 
section shall include appropriate installation drawings and the following 
information: 

(a )  Special requirements and procedures for site selection 
and survey identified by equipment configuration. 

(b) Requirements and source information for all special and 
commercial tools and test equipment required. 

(c) Listing of installation materials required. 

(d) Instructions for unpacking and handling. 

(e) Instructions for preparation of facilities. 

(f) Instructions for mechanical assembly and mounting, including 
bolting diagrams, grounding and bonding instructions, power 
load distribution requirements, wiring diagrams, and safety 
precautions. Clearances required for proper maintenance 
access and equipment ventilation shall be included with 
mounting instructions. 

(g) Instructions for integration and interfacing with other 
equipment. 

(h) Requirements for equipment cooling or fluid charging. 

(i) Recommendations, procedures, and precautions for reduction 
of, and protection against, adverse effects of electrical 
and electromagnetic interference, lightning, powerline 
surges, etc. 

(j) Test specifications, test procedures, test scripts, and 
test data sheets required to demonstrate and verify that 
the equipment, as installed, satisfies the required functional, 
performance, and interface requirements. 

(k) Waveforms and photographs. 

3.6.18.1 Site information. - Site information shall be furnished 
when special site considerations are necessary because of equipment 
configuration or purpose. If all required site information is contained 
on the installation drawings, the drawings shall be incorporated 
into the manuscript and referenced by figure number. Existing FAA 
site preparation and installation handbooks are available to the 
contractor. 
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3.6.18.2 Installation drawin~s. - Engineering drawings in this category 
shall include, as applicable, but not necessarily be limited to: layout 
details, interface pipe, cable, and other attachments, including identi.- 
fication of required hardware to effect installation; information 
on limitations of space and clearance requirements; data on limitations 
of interconnecting criteria such as maximum length of cables, piping, 
and tubing; environmental considerations such as air conditioning, 
heating and ventilation; electromagnetic compatibility, shock and 
vibration installation requirements; auxiliary equipment and facility 
requirements; safety precautions; and human engineering considerations. 
These drawings shall contain all the information needed to supplement 
the text in providing complete installation instructions. 

3.6.18.3 Unpacking and repacking. - Information supplemental to the 
installation drawings regarding unpacking and repacking shall be included, 
Step-by-step procedures necessary to prevent damage to the equipment or 
injury to personnel shall be provided. Supporting illustrations shall 
be provided tc clarify the procedures. Step-by-step instructions 
(with illustrations) for repacking the equipment for any subsequent 
shipment shall be provided. Environmental conditions affecting storage 
shall be described. 

3.6.18.4 Input requirement summary. - A summary of the input data con- 
tained on the installation drawings shall be included. Parameters, 
with tolerances, shall be included with each of the inputs listed. The 
summary shall include data on power, ventilation, heating, cooling, etc. 

3.6.18.5 Installation procedures. - In addition to the information 
contained on the installation drawings, step-by-step instructions shall 
be provided for complete installation. The instructions shall, as a 
minimum, include assembly, mounting, and connection procedures, servicing 
procedures, and bonding and grounding procedures as applicable. Connection 
procedures shall include interconnection of equipment units and electrical, 
plumbing, transmission line, or other interface connections to the equip- 
ment. Appropriate routing diagrams shall be included. Safety precautions 
shall be included for procedures involving hazardous conditions. Step- 
by-step instructions for integrating the equipment with other equipment 
shall be provided. 

3.6.18.6 Inspection. - Prior to energizing the equipment, an inspection 
shall be made of the installation, A checklist shall be provided to 
verify the following: 

(a) That there is no damage to the equipment and if so, the 
extent of the damage. Within the term "damage" shall be 
any misalignment, bent or cracked parts, broken glass faces 
of meters, dials, or gages, and cut or frayed wiring. 
The inspection process shall include an effort to detect 
missing parts and loose or disconnected parts or wires. 

(b) All cables, antennas, waveguides, transmission lines, coolant 
lines, piping, interfacing with other equipment, etc., 
are installed in accordance with plans and specifications 
and that continuity exists in all interconnections. 
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(c) Listed test equipment is operating satisfactorily and is 
- properly calibrated. Dates of calibration and degrees Of 

accuracy of calibrated test equipment are properly recorded. 

(d) Equipment has been properly installed to allow adequate 
access to the equipment for maintenance. 

(el Rotating devices are free from obstruction. Motors with 
openings into rotor and winding areas are free of packing 
material or other foreign materials. 

(f) Adequate ventilation has been provided to equipment areas 
that generate heat. 

(g) All preenergizing servicing procedures including lubrication; 
charging, fueling, etc., have been accomplished as required. 

3.6.18.7 Initial startup and preliminary testing. - Step-by-step 
procedures for initial startup and preliminary testing of the equipment 
subsequent to inspection shall be provided. Equipment performance 
checks in section 6 shall be referenced as necessary but shall not be 
repeated in this section. In addition, procedures shall be provided 
for: 

(a) Testing of equipment supply circuits, including electrical 
distribution panels, switches, breakers, relief valves, 
and interlocks. 

(b) Testing of electrical cables. 

(c) Testing of all piping. 

(d) Testing of mechanical cables. 

3.6.18.8 Installation verification test. - Complete instructions shall 
be provided for testing the equipment in all modes of operation. Proce- 
dures shall include checking of gages, meters, alarms, and other sensing 
devices for proper operation and calibration. Tests shall verify that 
all inputs are within specified tolerances. Necessary setup data shall 
be included in each procedure. Where it is required that alignment be 
accomplished prior to performing a test, the alignment shall be included 
or referenced in the procedure. Procedures required for section 6 
shall be referenced as necessary. 

Downloaded from http://www.everyspec.com



3.6.19 S e c t i o n  10 o f  i n s t r u c t i o n  book, computer s o f t w a r e .  - D e t a i l e d  
i n f o r m a t i o n  s h a l l  be i n c l u d e d  i n  t h i s  s e c t i o n  f o r  equipment t h a t  u s e s  
s t o r e d  programs t o  c o n t r o l  d i g i t a l  p r o c e s s o r s  a s  a n  i n t e g r a l  p a r t  o f  
one o r  more o f  t h e  o p e r a t i o n a l ,  m o n i t o r i n g ,  c o n t r o l ,  and maintenance 
f u n c t i o n s  o f  t h e  equipment.  The i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  s e c t i o n  
s h a l l  be l i m i t e d  t o  t h e  d e s c r i p t i o n  o f  t h e  s t o r e d  programs themselves .  
S p e c i f i c  i n s t r u c t i o n s  f o r  u s i n g  t h e  programs s h a l l  be  i n c l u d e d  i n  
o t h e r  s e c t i o n s  of t h e  i n s t r u c t i o n  book a s  a p p r o p r i a t e .  The s e c t i o n  
s h a l l  i n c l u d e  t h e  f o l l o w i n g  i n f o r m a t i o n :  

( a )  Program h i e r a r c h y  

( b )  Program d e s c r i p t i o n s  

( c )  L i s t i n g s  

3.6.19.1 Program h i e r a r c h y .  - A d e s c r i p t i o n  s h a l l  be p rov ided  f o r  t h e  
h i e r a r c h y  o f  s t o r e d  programs t h a t  a r e  used by t h e  equipment.  A f u n c t i o n a l  
b lock  diagram s h a l l  be  provided which shows t h e  r e l a t i o n s h i p  o f  each pro- 
gram w i t h  e v e r y  o t h e r  program and w i t h  t h e  equipment. The b lock  diagram 
a l s o  s h a l l  i n d i c a t e  t h e  f low o f  d a t a  between t h e  v a r i o u s  programs and 
between t h e  programs and t h e  equipment.  The b lock  diagram s h a l l  be  
accompanied by a  n a r r a t i v e  t e x t .  The v a r i o u s  sequences  o f  program 
e x e c u t i o n s  p o s s i b l e  s h a l l  be d e s c r i b e d .  The d e s c r i p t i o n s  s h a l l  i n c l u d e  
t h e  purpose  o f  each r u n  sequence and t h e  programs t h a t  are execu ted  
d u r i n g  t h e  sequence.  The p r o g r e s s i o n  o f  r u n s  a s  t h e  equipment c y c l e s  
from one run  t o  a n o t h e r  s h a l l  be  d e s c r i b e d  t o  show a complete  c y c l e  
o f  r u n s .  

3.6.19.2 Program d e s c r i p t i o n s .  - A d e s c r i p t i o n  s h a l l  be  p rov ided  f o r  
each program s u p p l i e d  a s  p a r t  o f  t h e  equipment.  The d e s c r i p t i o n  s h a l l  
i n c l u d e  t h e  f o l l o w i n g  i n f o r m a t i o n .  

3.6.19.2.1 Program purpose .  - The program purpose  s h a l l  be  a b r i e f  
s t a t e m e n t  t h a t  d e s c r i b e s  t h e  purpose  o f  t h e  p a r t i c u l a r  program and 
its r e l a t i o n s h i p  t o  o t h e r  programs used by t h e  equipment.  

3.6.19.2.2 Program c a p a c i t y .  - The d e s c r i p t i o n  o f  program c a p a c i t y  
s h a l l  i n c l u d e  a  summary o f  memory r e q u i r e m e n t s  f o r  s t o r i n g  and runn ing  
t h e  program, p r o c e s s i n g  time r e q u i r e m e n t s  f o r  t h e  program, and t h e  
number o f  d i s p l a y s ,  r e q u e s t s ,  and i n p u t s  and o u t p u t s  t h a t  a r e  accommo- 
d a t e d  by t h e  program. 

3.6.19.2.3 I n t e r f a c e .  - A l l  i n t e r f a c e s  between t h e  s u b j e c t  program and 
t h e  equipment and o t h e r  programs s h a l l  be d e s c r i b e d .  The d e s c r i p t i o n s  
s h a l l  s t a t e  t h e  purpose  o f  each i n t e r f a c e ,  i d e n t i f y  t h e  d a t a  t o  be 
exchanged v i a  t h e  i n t e r f a c e ,  and c o n t a i n  a n  e s t i m a t e  o f  d a t a  q u a n t i t y  
and t r a n s f e r  r a t e s  r e q u i r e m e n t s .  Type o f  d a t a ,  s p e c i f i c  i n t e r f a c e  
messages,  and f o r m a t s  s h a l l  be i n c l u d e d .  S p e c i f i c  t i m i n g  and sequenc ing  
r e q u i r e m e n t s  s h a l l  be i d e n t i f i e d .  
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3.6.19.2.4 Program input  da ta .  - A l l  i npu t  d a t a  t o  t h e  program s h a l l  
be i d e n t i f i e d  by t ype ,  source ,  u n i t s  of  measure, limits, p r e c i s i o n ,  and - - -  . 

frequency o f  updating. The d e s c r i p t i o n  s h a l l  c o n s i s t  of  t h e  i npu t  
formats ,  sample i n p u t s ,  and .menu sc reens  ( i f  a p p l i c a b l e ) .  The sample 
i n p u t s  s h a l l  r ep re sen t  a c t u a l  va lues  a s  en t e r ed  by t h e  opera tor .  Where 
menu sc reens  are used by the  ope ra to r ,  t h e  a c t u a l  menus s h a l l  be 
reproduced i n  t h e  t e x t .  

3.6.19.2.5 Program output  da ta .  - A l l  program output  d a t a  s h a l l  be 
i d e n t i f i e d  by type ,  u n i t s  of  measure, s c a l i n g ,  p r e c i s i o n ,  format,  
d e s t i n a t i o n ,  and frequency of  t ransmiss ion .  The output  formats  f o r  
each program s h a l l  be included i n  t h e  form an i l l u s t r a t e d  layout .  
Text keyed t o  t h e  l ayou t  s h a l l  de sc r ibe ,  a s  a p p l i c a b l e ,  header informa- 
t i o n ,  information i n  t h e  body of  t h e  ou tpu t ,  and t r a i l e r  information.  
Sample ou tpu t s  i n  t h e  form of a c t u a l  r e p o r t s  o r  s c r eens  genera ted  
by t h e  programs s h a l l  be reproduced and included.  

3.6.19.2.6 Database desc r ip t i ons .  - A l l  items contained a s  s t o r e d ,  f i x e d  
va lues  w i th in  t h e  s t o r e d  program s h a l l  be descr ibed .  The d e s c r i p t i o n s  
s h a l l  i nc lude  a d e s c r i p t i v e  t i t l e ,  number o f  b i t s ,  most s i g n i f i c a n t  b i t ,  
coding type ,  s c a l i n g  f a c t o r ,  and i tem value.  Each f i l e  and each t a b l e  
w i t h i n  t h e  f i l e  s h a l l  be l i s t e d .  The func t ion  o f  each t a b l e  and f i l e  
s h a l l  be descr ibed ,  and t h e  l o c a t i o n  and r equ i r ed  s t o r a g e  space s h a l l  
be given. 

3.6.19.2.7 Program documentation. - Each program s t i a l l  be documented 
by i n c l u s i o n  o f  t h e  fol lowing items wi th in  t h e  i n s t r u c t i o n  book. 

( a )  A flow c h a r t  o f  t h e  e n t i r e  program with each subrout ine  
represen ted  by a t  l e a s t  one block. 

( b )  A flow c h a r t  f o r  each sub rou t ine  wi th  each block r ep re sen t ing  
no more than  20 executab le  program s ta tements .  

( c )  A s e p a r a t e  d e s c r i p t i o n  f o r  each flow c h a r t .  The d e s c r i p t i o n  
s h a l l  be conc ise  with each flow c h a r t  block represen ted  
by a t  l e a s t  one paragraph. Program l o g i c  s h a l l  be descr ibed  
t o  show t h e  step-by-step i n s t r u c t i o n s  w i th in  t h e  program. 
The purpose and d e s c r i p t i o n  o f  each mathematical ope ra t i on  
s h a l l  be included.  The d e s c r i p t i o n  s h a l l  i d e n t i f y  a c c u r a c i e s  

' r equ i r ed ,  sequence and t iming o f  even t s ,  and r e l e v a n t  restric- 
t i o n s  o r  l i m i t a t i o n s .  Derived equa t ions  used wi th in  t h e  
s t o r e d  programs s h a l l  be shown with a p p r o p r i a t e  mathematical 
and c o n t r o l  s i g n a l s  def ined.  

3.6.19.3 L i s t i n g s .  - L i s t i n g s  r e l a t e d  t o  t h e  s t o r e d  programs s h a l l  be 
provided as c a l l e d  f o r  i n  t h e  fo l lowing  paragraphs.  

3.6.19.3.1 Program l i s t i n g s .  - L i s t i n g s  o f  t h e  s t o r e d  progcams f o r  each 
program s h a l l  be included.  The l i s t i n g  s h a l l  be a  reproduct ion  o f  t h e  
a c t u a l  computer source  code used by t h e  equipment. A l l  d e s c r i p t i o n s  o f  
re fe renced  procedures ,  r o u t i n e s ,  and d a t a  s h a l l  be included wi th  t h i s  
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l i s t i n g  and a r ranged  f o r  conven ien t  a c c e s s .  I n  t h e  c a s e  
where t h e  s t o r e d  program c o n s i s t s  o f  a s semble r  code g e n e r a t e d  by 
compi l ing  a  s o u r c e  program w r i t t e n  i n  h i g h e r  l e v e l  l anguage ,  l i s t i n g s  
s h a l l  be provided f o r  bo th  programs. 

3.6.19.3.2 Cross - re fe rence  l i s t i n g s .  - A c r o s s - r e f e r e n c e  l i s t i n g  
s h a l l  be p rov ided  r e l a t i n g  each d a t a  name t o  t h e  l o c a t i o n  o f  e v e r y  
s t a t e m e n t  r e f e r r i n g  t o  i t  and r e l a t i n g  each  r o u t i n e  t o  t h e  l o c a t i o n  
o f  eve ry  r o u t i n e  c a l l i n ?  it .  The l ist  s h a l l  be i n c l u d e d  a s  a  sequen- 
t i a l  t a b l e  i n  a lphanumeric  o r d e r .  

3.6.19.3.3 Load maps. - The fo rmat ,  method, and l o c a t i o n  i n  which 
t h e  v a r i o u s  components and p o r t i o n s  o f  t h e  s t o r e d  programs a r e  loaded 
i n t o  t h e  d i g i t a l  p r o c e s s o r  s h a l l  be d e s c r i b e d .  The mapping s h a l l  
i n c l u d e  d e l i n e a t i n g  a l l  o f  t h e  p o r t i o n s  o f  t h e  programs t h a t  a r e  
t o  be c o n c u r r e n t l y  r e s i d e n t  i n  t h e  d e v i c e  i n  q u e s t i o n  and t h e  l o c a t i o n  
and s i z e  o f  each p o r t i o n  o f  t h e  programs. I f  t h e  equipment h a s  more 
t h a n  one d e f i n e d  c o n f i g u r a t i o n  o r  mode o f  o p e r a t i o n  f o r  t h e  s t o r e d  
programs, t h e  above i n f o r m a t i o n  s h a l l  be p rov ided  f o r  each  c o n f i g u r a t i o n  
o r  mode. 
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3.6.20 Section 1 1  of instruction book, troubleshooting support data. - 
This section shall contain line drawings, photographs, schematics, and 
other diagrams and illustrative data required for a complete understanding 
of equipment operational theory and for locating and correcting faults. 
Where possible, this data shall be arranged in the order as referenced 
in the text of the instruction book. All illustrative data not peculiar 
to one particular section of the instruction book and all data with space 
requirements that hinder its inclusion within the text (material requires 
more space than 8-1/2 by 11-inch page allows) shall be presented in this 
section. Duplication of previously presented data is to be avoided. In 
addition to the requirements outli-ned in the subparagraphs that follow, 
attention is called to those requirements of a general nature that apply 
from these paragraphs and their subparagraphs: 

(a) 3.1.4 Nomenclature consistency. 
(b) 3.1.7 Definitions. 
(c) 3.3.1.2.4 Page numbering. 
(dl 3.3.1.3 Draft artwork. 
(e) 3.4 Reference designations, symbols, and abbrevia- 

tions. 
(f) 3.5 Security classification marking. 
( g )  3.6.11.2.3 Logic circuits. 

3.6.20.1 Method of presentation. - Depending on the nature and complexity 
of the equipment, several methods can be used to present the material in 
this section. The primary use of this data is for training and trouble- 
shooting; therefore, strong consideration'must be given to ease of use 
and space constraints for its use in a classroom or on site. The CO 
shall advise the contractor which of the methods described below are 
to be used. 

3.6.20.1.1 Contractor's commercial publications. - In some instances 
involving the use of off-the-shelf equipment, existing commercial 
publications may be acceptable. The CO shall evaluate these publications 
for compliance with FAA requirements and advise the contractor whether 
the documents or portions thereof are acceptable. 

3.6.20.1.2 Standard (8-1/2 by 11-inch) bindinq. - Smaller equipment 
units requiring little illustrative data may be presented completely 
in a one-volume instruction book. The use of foldouts shall be held 
to a minimum and shall not be such to affect the uniform thickness of 
the volume. Extensive troubleshooting support data shall be bound in a 
second volume that shall contain all foldout data. Where required, 
spacers shall be inserted at the bound edge to preserve a uniform thick- 
ness of the volume. Requirements governing the overall size and image 
area of foldouts are stated in 3.6.20.4. 

3.6.20.1.3 Separate oversize (71-by 17-inch) binding. - This is the 
most preferred presentation of troubleshooting support data where 
numerous oversize drawings or charts are required. Foldouts are not 
permitted; consequently no apron is required. The image area for one 
sheet shall be 9-1/2 by 14-3/4-inches (see figure 23 for dimensions). 
If one page is insufficient, the data shall be presented on multiple 
sheets as outlined in 3.6.20.4. 

Downloaded from http://www.everyspec.com



3.6.20.2 L e g i b i l i t y .  - A l l  numerals  and l e t t e r i n g  on a r twork  s h a l l  be 
typed  o r  l e t t e r e d  w i t h  a mechanical  d e v i c e  ( s u c h  as Leroy)  i n  e l i t e  o r  
Roman, b lock  s t y l e ,  and a l l  c a p i t a l s  i f  l e t t e r s .  Freehand l e t t e r i n g  
is  p r o h i b i t e d .  L e t t e r i n g  s i z e  w i l l  be governed by t h e  r e d u c t i o n  r a t i o  
p lanned.  The s i z e  s h a l l  be p lanned t o  produce l e t t e r i n g  w i t h i n  t h e  
body o f  t h e  i l l u s t r a t i o n  t h a t  w i l l  be a  minimum of 5 p o i n t s  when p r i n t e d ,  
and l e t t e r i n g  o u t s i d e  t h e  i l l u s t r a t i o n  a r e a  t h a t  w i l l  be  10 p o i n t s  when 
p r i n t e d .  Indexed l e g e n d s  and t a b l e s  w i t h i n  t h e  i l l u s t r a t i o n  a r e a  s h a l l  
have l e t t e r i n g  wi th  a  minimum o f  8 p o i n t s  when p r i n t e d .  L ine  a r twork  
s h a l l  be  p repared  w i t h  l i n e  we igh t s  o f  s u f f i c i e n t  s t r e n g t h  t o  r eproduce  
s h a r p l y  and c l e a r l y  a t  t h e  f i n a l  r e p r o d u c t i o n  s i z e .  F i n a l  p r i n t e d  wid th  
of l i n e s  s h a l l  n o t  be l e s s  t h a n  0.01 inch .  P a r a l l e l  l i n e s  o f  w i r i n g  on 
diagrams s h a l l  r e s u l t  i n  s e p a r a t i o n  o f  no l e s s  t h a n  1/16 i n c h  a f t e r  
r e d u c t i o n .  When a  number o f  a d j a c e n t  p a r a l l e l  l i n e s  d e p i c t i n g  w i r e s  a r e  
drawn u s i n g  t w i c e  t h e  minimum s p a c i n g  o r  l e s s ,  t h e y  s h a l l  be i n  g r o u p s  
o f  n o t  more t h a n  t h r e e  t o  f a c i l i t a t e  r e a d i n g  o f  t h e  drawing,  w i t h  a t  
least 1.5 t i m e s  t h e  wi thin-group s p a c i n g  between o u t e r  wires o f  a d j a c e n t  
groups .  

3.6.20.3 Numbering and t i t l i n g .  - I l l u s t r a t i o n s  s h a l l  be  a t  f i n a l  
r e p r o d u c t i o n  s i z e  and permanent ly  mounted i n  p o s i t i o n  on a t e x t  page 
o r  on a page w i t h  m a r g i n a l  d a t a .  A l l  i l l u s t r a t i o n s  s h a l l  be numbered 
and t i t l e d .  I l l u s t r a t i o n  numbers s h a l l  c o n s i s t  o f  t h e  s e c t i o n  number, 
a dash ,  and a serial  number, i n  t h a t  sequence.  For  example,  t h e  f i r s t  
f i g u r e  i n  s e c t i o n  3 would be numbered 3-1; t h e  f o u r t h  f i g u r e  would be 
3-4. I l l u s t r a t i o n  t i t l e s  s h a l l  c o n t a i n  t h e  word "F igure , "  fo l lowed  by 
t h e  f i g u r e  number, i n  t u r n  fo l lowed  by a c a p t i o n  which d e s c r i b e s  t h e  
i l l u s t r a t i o n .  The number s h a l l  be  fo l lowed  by a  p e r i o d  and two s p a c e s  
b e f o r e  t h e  t i t le .  For  example,  "F igure  3-5. C o n t r o l s  and I n d i c a t o r s ,  
Video Ampl i f i e r . "  For  i l l u s t r a t i o n s  which a r e  a  f u l l  page o r  l e s s ,  t h e  
number and t i t l e  s h a l l  be c e n t e r e d  below t h e  i l l u s t r a t i o n ;  f o r  f o l d o u t  
i l l u s t r a t i o n s ,  t h e  number and t i t l e  s h a l l  be  p l a c e d  s o  as t o  be v i s i b l e  
a t  t h e  bottom r i g h t  edge o f  t h e  p r i n t e d  page a f t e r  f o l d i n g .  The number 
and t i t l e  when reduced t o  f i n a l  p r i n t e d  s i z e  s h a l l  be a  minimum o f  
10 p o i n t s .  

3.6.20.4 S i z e  o f  i l l u s t r a t i o n s .  - I l l u s t r a t i o n s  s h a l l  be  p lanned t o  
conse rve  space  w h i l e  a d e q u a t e l y  p o r t r a y i n g  t h e  d e s i r e d  d e t a i l s .  F o r  
e a s e  i n  p r e p a r a t i o n ,  t h e y  may be produced o v e r s i z e  and t h e n  reduced t o  
f i n a l  s i z e ,  p r o v i d i n g  a l l  r e q u i r e m e n t s  f o r  t h e  f i n i s h e d  i l l u s t r a t i o n  
a r e  met. I l l u s t r a t i o n s  o f  a s ing le -page  s i z e  o r  l e s s  a r e  p r e f e r r e d .  
When m a t e r i a l  c a n n o t  be p r e s e n t e d  s a t i s f a c t o r i l y  on a s i n g l e  8-1/2- 
by-11-inch page,  f o l d o u t  s h e e t s  s h a l l  be  used where t h e  m a t e r i a l  is  bound 
i n  t h a t  s i z e  b ind ing .  If t h e  m a t e r i a l  is  p r e s e n t e d  i n  a n  o v e r s i z e  
volume, t h e  page s ize  is r e s t r i c t e d  t o  1 1  by 17 i n c h e s ,  w i t h  no f o l d o u t s  
p e r m i t t e d .  P r i n t i n g  is on one s i d e  o n l y .  Fo ldou t  s h e e t s  s h a l l  be  p r i n t e d  
on one s i d e  o n l y  and s h a l l  have a  l e f t - h a n d  apron  o f  one page wid th  s o  
t h a t  t h e  e n t i r e  diagram e x t e n d s  beyond t h e  book t o  t h e  r i g h t  when t h e  
s h e e t  is  unfo lded .  I n  no c a s e  s h a l l  t h e  o v e r a l l  wid th  o f  t h e  f o l d o u t  
s h e e t  exceed 24 i n c h e s .  They s h a l l  be f o l d e d  i n  a manner t h a t  p roduces  
t h e  l e a s t  number o f  f o l d s  and p e r m i t s  r e a d i n g  o f  t h e  page number, 
f i g u r e  number, and t i t l e  w i t h o u t  u n f o l d i n g  t h e  s h e e t .  If t h e  m a t e r i a l  
canno t  be p r e s e n t e d  comple te ly  on one f o l d o u t  s h e e t  o r  on one o v e r s i z e  
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s h e e t ,  m u l t i p l e  s h e e t s  s h a l l  be u s e d ,  w i t h  t h e  i l l u s t r a t i o n  broken a t  
p o i n t s  which pe rmi t  e a s y  f o l l o w  through from one s h e e t  t o  a n o t h e r .  The , 

same f i g u r e  number and t i t l e  s h a l l  be used on a l l  s h e e t s  o f  a  s e r i e s ,  
and each s h e e t  s h a l l  be d e s i g n a t e d  by a  s h e e t  number o f  t h e  t o t a l  number 
o f  s h e e t s ;  e . g . ,  s h e e t  1 o f  4 .  F i g u r e  24 shows t h e  p e r m i s s i b l e  s i z e  o f  
a  f o l d o u t  s h e e t  a l o n g  wi th  t h e  d imensions  f o r  a p r o n ,  marg ins ,  and image 
a r e a .  

3.6.20.5 Block diagrams.  - Block diagrams s h a l l  be p rov ided  t o  s u p p o r t  
t h e  s i m p l i f i e d  t h e o r y  o f  o p e r a t i o n  and f o r  u s e  i n  t h e  maintenance 
performed by t h e  s i t e  t e c h n i c i a n .  They s h a l l  be c o n s t r u c t e d  s o  t h a t  
each major b lock  r e p r e s e n t s  a  u n i t  c a p a b l e  o f  b e i n g  r e p l a c e d  by a  s i t e  
t e c h n i c i a n  i n  performance o f  h i s  normal d u t i e s .  S u b o r d i n a t e  b l o c k s  
s h a l l  be shown o n l y  when e s s e n t i a l  t o  t h e  u n d e r s t a n d i n g  o f  equiplnent 
o p e r a t i o n  f o r  t h i s  l e v e l  o f  maintenance.  A l l  d e t a i l s  o u t l i n e d  i n  
3.6.11.1 s h a l l  be shown. F i g u r e  25 ( f o l d o u t )  is a n  example o f  t h e  b lock  
diagrams r e q u i r e d .  One o v e r a l l  b lock  diagram o f  t h e  complete  equipment 
s h a l l  be p rov ided .  T h i s  b lock  s h a l l  show a l l  s i g n a l  i n t e r f a c e  w i t h  
o t h e r  equipment. Each b lock  s h a l l  r e f e r e n c e  t h e  a p p l i c a b l e  d e t a i l e d  
schemat ic  diagram. 

3.6.20.6 Major f u n c t i o n  diagram. - One major  f u n c t i o n  diagram s h a l l  
be p rov ided  f o r  each wraparound assembly,  c a b i n e t ,  o r  o t h e r  e n c l o s u r e  
e x c e p t  t h o s e  t h a t  c o n t a i n  on ly  power c o n n e c t i o n s .  The diagram s h a l l  
i n c l u d e  s i g n a l  and v o l t a g e  d a t a ,  t e r m i n a l  s t r i p  and c o n n e c t o r  d e s i g n a t i o n s ,  
hardware  and f u n c t i o n a l  l e v e l  d e s i g n a t i o n ,  e t c .  The f u n c t i o n a l  i n t e r -  
r e l a t i o n s h i p  o f  a l l  f u n c t i o n a l  e n t i t i e s  and d e v i c e s  s h a l l  be i l l u s t r a t e d .  
Power d i s t r i b u t i o n  s h a l l  n o t  be shown on t h e  major f u n c t i o n  diagram. 

3.6.20.7 Schemat ic  d iagrams.  - Schemat ic  d iagrams s h a l l  be p rov ided  t o  
e n a b l e  a  complete  u n d e r s t a n d i n g  o f  d e t a i l e d  t h e o r y  o f  equipment o p e r a t i o n  
and t o  p r o v i d e  c i r c u i t  t r a c i n g  i n  t h e  i s o l a t i o n  o f  equipment f a u l t s  t o  a 
component l e v e l .  The diagrams s h a l l  i n d i c a t e  s i g n a l  f low and s i g n i f i c a n t  
v o l t a g e s  a t  b u s s e s ,  t u b e s ,  p i n s ,  t r a n s i s t o r  e l e m e n t s ,  e t c .  They s h a l l  
i n d i c a t e  waveforms and v o l t a g e  v a l u e s  o f  t h e  p rocessed  s i g n a l  a s  i t  
e n t e r s  and l e a v e s  each component g roup  t h a t  pe r fo rms  a n  a l t e r a t i o n  i n  
s i g n a l  shape  o r  s t r e n g t h  ( a m p l i f i e r ,  modula to r ,  m u l t i v i b r a t o r ,  e t c . ) .  
Schemat ic  d iagrams s h a l l  be b locked t o  i d e n t i f y  i n d i v i d u a l  component 
g roups .  Each component g roup  s h a l l  be  a s s i g n e d  a n  a b b r e v i a t i o n  i d e n t i f y i n g  
its f u n c t i o n  (AMPL - a m p l i f i e r ,  MOD modula to r ,  e t c . ;  s e e  A N S I  Y1.1 f o r  
a b b r e v i a t i o n s ) .  Blocked s c h e m a t i c s  ( s e e  f i g u r e s  26 and 2 7 - f o l d o u t s )  s h a l l  
be p rov ided  f o r  each d e v i c e  e x c e p t  wraparound a s s e m b l i e s ,  c a b i n e t s ,  o r  
o t h e r  e n c l o s u r e s .  F i g u r e s  25,  26,  and 27 ( f o l d o u t )  show how t h e  t r o u b l e -  
s h o o t i n g  s u p p o r t  d a t a  i s  p a r t i t i o n e d  t o  t h e  l e v e l s  o f  t r a i n i n g  and 
maintenance.  F i g u r e  25 ( f o l d o u t )  i s  a  c h a s s i s  r e p r e s e n t a t i o n  p r e p a r e d  
f o r  a  s i t e  t e c h n i c i a n  and is s u f f i c i e n t  f o r  u s e  i n  t r o u b l e s h o o t i n g  
t o  a r e p l a c e a b l e  c h a s s i s  o r  p l u g - i n - u n i t  l e v e l .  F i g u r e  26 ( f o l d o u t )  
r e p r e s e n t s  t h e  same c h a s s i s  w i t h  t h e  d e t a i l  expanded t o  a l e v e l  r e q u i r e d  
f o r  use  by e n g i n e e r s .  F i g u r e  27 ( f o l d o u t )  shows a  f u r t h e r  breakdown 
t o  component l e v e l  c f  one s u b u n i t  o f  f i g u r e  26 ( f o l d o u t ) .  Wraparound 
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schematic data shall appear on either a major function diagram or 
the power distribution diagram as applicable. Each component shall 
be assigned a reference designation. Relays shall also be assigned 
a functional name. Relay circuits shall be shown with all points and 
terminals. Switch and relay contacts shall be shown in the deenergized 
position. Diagrams shall contain a statement that switches and relay 
contacts are shown in the deenergized position. All schmatic diagrams 
shall indicate the sources of inputs to the diagram and the destination . 
of all outputs. References shall be by figure and sheeat number and 
shall identify the tie-in with that diagram by reference designators, 
diagram coordinates, or both. 

3.6.20.7.1 Diagrams for analog equipment. - Diagrams for (nondigital) 
analog types of equipment shall provide information at the basic 
component level. All individual components shall be identified, 
including those contained within integrated circuits. Details shall 
be adequate to allow circuit tracing by wiring, by schematic, and 
by function. 

3.6.20.7.2 Diagrams for functional entities. - Functional entity 
diagrams providing information for such items as amplifiers, flip- 
flops, oscillators, buffers, gates, etc., shall include appropriate 
symbols, logic interconnection between functional entities, and inter- 
connection to other units. Digital systems shall make extensive 
use of these diagrams. . .. . 

3.6.20.8 Functional circuits. - Circuit elements shall be grouped into 
functional entities which shall be arranged on the page to make the 
direction of signal flow obvious. When possible, flow shall be shown 
from left to right. Layout shall not be distorted to achieve fit. 
For electrical-electronic equipment, the circuit elements shall be 
grouped into functional entities according to the following rules: 

(a )  Circuit elements or groups of elements that work together 
to perform a basic function shall be grouped to form functional 
entities; e.g., amplifier, emitter follower, clamp, etc. 
They shall be drawn to resemble basic circuits. 

(b) Groups of functional entities that work together to provide 
some discrete system function, and which cannot be described 
adequately at a system level, shall be presented as a more 
general functional entity; e.g., voltage regulator, stagger- 
tuned IF amplifier, etc. 

(c) Basic grouping shall consist of the least number of circuit 
elements that perform a discrete function; e.g., amplifiers, 
resistive or capacitive dividers, etc. Perfect functionali- 
zation shall be subordinate to conventional presentation 
of a specific circuit; e.g., the bias divider for a transistor 
shall not be shown separately but shall be included in 
the amplifier grouping. 
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(dl .Interstage coupling shall be assumed to be part of the .- 

input to a stage; however, transformer coupling shall be 
assumed to be part of the output of the stage. 

(el Power inputs to functional entities shall be shown. 

(f) Functional entities that distribute power shall be grouped 
into composite power functions. All tube filaments within 
an assembly shall be grouped (except those filaments that 
are an integral part of the cathode). 

3.6.20.9 Nomenclature and reference designations. - Each assembly or 
subassembly having a reference designation or other identifying number 
shall be identified by having that designation placed in the upper 
left corner of the outlining border of the assembly or subassembly. 
The designation shall be followed by the official nomenclature of the 
unit. When the complete illustration is a part of a larger assembly, 
that assembly shall be identified by placing the wo.rds REF DESIG PREFIX, 
followed by the assembly's designation, in the lower right corner of 
the border representing the hardware. Reference designations for 
multiple-use assemblies shall be identified by a flag note and explained. 

3.6.20.10 Discrete circuit element data. - The values of all resistors, 
capacitors, and inductors shall be placed on schematic diagrams. All 
elements shall be identified by appropriate reference designations. 

3.6.20.11 Identification of adjustments and controls. - Adjustments and 
controls shall be identified using panel nomenclature. If the control 
or adjustment has not been labeled with a descriptive nomenclature, the 
reference designation for the control shall be added. 

3.6.20.12 Test points. - Test points tied to connections between two 
functional entities shall be illustrated in the space between. They 
shall be shown as close to their functional location as space will permit. 
Untitled test points shall be identified by their reference designation. 
Test points shall be numerically arranged in a pattern or sequence. The 
arrangement may be either circuit or equipment oriented but shall be 
consistent throughout. Where feasible, the normal reading or display 
available at the test point shall be shown. Otherwise, it shall be 
fully described within the referencing text of the instruction book. 

3.6.20.13 Photographs. - Appropriate photographs shall be provided to 
complement the technical description of the equipment. When not located 
adjacent to pertinent text or required to be located elsewhere, these 
photographs shall appear in this section. They shall include but not 
be limited to individual photographs of the front and back of each major 
assembly. When needed to support tests, photographs of the sides and 
tops shall also be provided. Individual photographs of printed circuit 
boards shall not be required when the boards are adequately illustrated 
by line drawings. Major assemblies with any dimension in excess of 
24 inches shall be shown in a full-page photograph. Half-page or larger 
photographs shall be made with all access doors closed. Also, sufficient 
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views ( i n t e c i o r  and e x t e r i o r )  of  t h e  i n d i v i d u a l  major a s s e m b l i e s  s h a l l  
be provided t o  show a i l  c o n t r o l s  and a l l  e l e c t r i c a l  and mechanical  p a r t s ,  
v i s i b l e  ( w i t h o u t  d i sassembly)  from a l l  v iewpoin t s  e x t e r i o r  t o  t h e  equip-  
ment. Each v i s i b l e  e l e c t r i c a l  and mechanical  p a r t  on each photograph 
s h a l l  be marked w i t h  t h e  r e f e r e n c e  d e s i g n a t i o n .  Arrows drawn t o  i n d i c a t e  
p a r t s  s h a l l  be shown w h i t e  over  d a r k  and b l a c k  o v e r  l i g h t  p o r t i o n s  of  
t h e  photograph.  

3.6.20.14 Continuous-tone i l l u s t r a t i o n s .  - Photographs  s h a l l  be d e t a i l e d  
and c l e a r l y  d e f i n e d ,  f r e e  o f  heavy shadows, d i s t o r t e d  o b j e c t s ,  c l u t t e r e d  
fo regrounds  o r  backgrounds,  and s h a l l  p r o v i d e  good c o n t r a s t  from w h i t e ,  
middle t o n e s ,  and b l a c k .  Retouching s h a l l  be h e l d  t o  a minimum and s h a l l  
a l l o w  t h e  r e t e n t i o n  o f  t o n a l  q u a l i t i e s  when reproduced.  Render ings  s h a l l  
be c l e a r  i n  d e t a i l  and s h a r p  i n  c o n t r a s t  o f  t o n e s ,  w i t h  l i g h t  and shadow 
i n  p r o p e r  r e l a t i o n  t o  a  c o n s i s t e n t  l i g h t  s o u r c e .  The background s h a l l  be 
whi te  and s h a l l  ex tend  t h e  f u l l  wid th  and d e p t h  o f  t h e  a r twork .  Photographs  
and r e n d e r i n g s  s h a l l  be photographed th rough  a  1 0 0 - l i n e  s c r e e n  a t  t h e  f i n a l  
r e p r o d u c t i o n  s i z e .  A photograph ic  p r i n t  o f  t h e  completed i l l u s t r a t i o n ,  
i n c l u d i n g  c a l l o u t s ,  l e a d e r  l i n e s ,  i n d e x e s ,  e t c . ,  s h a l l  be mounted i n  
p o s i t i o n  on a  page c o n t a i n i n g  t e x t  o r  marg ina l  d a t a .  

3.6.20.15 P r i n t e d  c i r c u i t  board i l l u s t r a t i o n s .  - P r i n t e d  c i r c u i t  board  
( p c b )  i l l u s t r a t i o n s  ( f i g u r e  28- fo ldou t )  s h a l l  show a  p h y s i c a l  view o f  
t h e  board i n c l u d i n g  bo th  t h e  c i r c u i t  s i d e ,  and t h e  component s i d e  
t o g e t h e r  w i t h  a p p r o p r i a t e  schemat ics .  The i l l u s t r a t i o n  s h a l l  c o n s i s t  
o f  e i t h e r  a  pcb w i t h  t h e  components mounted on i t ,  photographed w i t h  
t h e  board back- l igh ted  t o  cause  t h e  c i r c u i t r y  t o  show t h r o u g h ;  a pcb 
w i t h o u t  components, photographed w i t h  t h e  board  back- l igh ted  t o  c a u s e  
t h e  c i r c u i t r y  t o  show th rough  and w i t h  t h e  components superimposed by 
l i n e  drawing;  o r  a  pcb drawing w i t h  t h e  c i r c u i t r y  shown s c r e e n e d  and 
t h e  components d e p i c t e d  by l i n e  drawing.  The method s e l e c t e d  s h a l l  
be used c o n s i s t e n t l y  f o r  a l l  pcb i l l u s t r a t i o n s  shown i n  t h e  manuscr ip t .  
When components a r e  drawn, t h e y  s h a l l  be i n  p r o p o r t i o n a l  s i z e  t o  t h e  
s i z e  o f  t h e  board.  There  s h a l l  be  no d e v i a t i o n  p e r m i t t e d  t o  a c h i e v e  
f i t .  Each component r e f e r e n c e  d e s i g n a t o r  s h a l l  be shown. When s p a c e  
i s  n o t  a v a i l a b l e  on t h e  board ,  t h e  r e f e r e n c e  d e s i g n a t o r s  s h a l l  be 
shown by t h e  use  o f  l e a d e r s  ( a r r o w s )  p o i n t i n g  t o  t h e  component and 
r e f e r e n c e  numbers c o n t a i n e d  i n  b a l l o o n s  keyed t o  a legend.  The l egend  
s h a l l  c o n t a i n  t h e  number shown i n  t h e  b a l l o o n ,  t h e  r e f e r e n c e  d e s i g n a t o r ,  
and t h e  namencla ture  o f  t h e  component. 

3.6.20.16 C a l l o u t s .  - C a l l o u t s  s h a l l  be p l a c e d  d i r e c t l y  on a r twork  when 
s p a c e  p e r m i t s .  When s u f f i c i e n t  s p a c e  is n o t  a v a i l a b l e ,  l e a d e r  l i n e s  s h a l l  
be used between t h e  i l l u s t r a t e d  items and r e f e r e n c e  numbers o r  c a l l o u t s  
s u r r o u n d i n g  t h e  a r twork .  When r e f e r e n c e  numbers a r e  used ,  t h e y  s h a l l  
beg in  w i t h  t h e  number "1" and p r o g r e s s  s e r i a l l y  i n  a  c lockwise  d i r e c t i o n  
around t h e  i l l u s t r a t i o n  ( s e e  f i g u r e  2 9 ) .  The r e f e r e n c e  numbers s h a l l  
d i r e c t l y  r e l a t e  t o  a n  index  c o n t a i n i n g  t h e  i t e m  nomencla ture  o r  o t h e r  
d e s i r e d  d a t a .  M u l t i p l e - s h e e t  i l l u s t r a t i o n s  u s i n g  r e f e r e n c e  numbers s h a l l  
be c o n s i d e r e d  a s  a  s i n g l e  f i g u r e  and t h e  r e f e r e n c e  numbering s h a l l  r u n  
s e q u e n t i a l l y  from t h e  f i r s t  through t h e  l a s t  s h e e t .  Each new i l l u s t r a t i o n  
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1. PHONE BUZZ buzzer 13. FM NOISE ALARM lamp 
2. POWER INTERLOCKS lamp 14. NME RESET button 
3. POWER switch IS. AM NOISE ALARM lamp 
4. STDBY lamp 16. ILLUMINATOR STATUS NO GO lamp 
5. READY lamp I f .  RADIATE OFF button 
6. TEST lamp 18. lLLUMlNATOR STATUS MARGINAL 
7. CW ILLUMINATOR INTERLOCKS lamp 

lamp 19. RADIATE lamp 

8. R F  POWER DRIVE lamp 20. HT MODE lamp 

9. RF POWER meter 21. RADIATE ON button 

10. RF  POWER RADIATED lamp 22. ILLUMINATOR STATUS FAULT lamp 

I I .  DEVIATION meter 23. DIRECTOR LOUVERS switch 

12. DEVIATION switch 24. DtRECTOR LOUVERS OPEN lamp 

Figu re  29. Use of Leader Lines for Callouts 
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c o n t a i n i n g  a  d i f f e r e n t  f i g u r e  number s h a l l  s tart  c a l l o u t s  w i t h  t h e  
number " 1 , "  p r o g r e s s i n g  s e r i a l l y  u n t i l  a l l  i t e m s  have been d e s c r i b e d .  '. 

Each i n d i v i d u a l  f i g u r e  s h a l l  c o n t a i n  a n  index  when r e f e r e n c e  numbers 
a r e  used.  Methods o f  p r e s e n t a t i o n  s h a l l  n o t  be i n t e r m i n g l e d  w i t h i n  
a n  i l l u s t r a t i o n  even though t h e  i l l u s t r a t i o n  c o n s i s t s  o f  more t h a n  
one page. It is p r e f e r r e d  t h a t  t h e  method o f  p r e s e n t a t i o n  s e l e c t e d  
be used c o n s i s t e n t l y  throughout  t h e  manuscr ip t .  

3.6.20.17 Leader  l i n e s .  - Each l e a d e r  l i n e  s h a l l  be i n  s h a r p  c o n t r a s t  
t o  o t h e r  f e a t u r e s  o f  t h e  i l l u s t r a t i o n .  Leader l i n e s  s h a l l  n o t  c r o s s  
o r  o t h e r w i s e  come i n t o  c o n t a c t  w i t h  each o t h e r .  The l i n e s  s h a l l  c r o s s  
a s  small a  p o r t i o n  o f  e s s e n t i a l  i l l u s t r a t i o n  d e t a i l  as p o s s i b l e .  Where 
t h e  c a l l o u t  d e s c r i p t i o n  c o n s i s t s  o f  two o r  more l i n e s  o f  l e t t e r i n g ,  t h e  
l e a d e r  l i n e  s h a l l  o r i g i n a t e  a t  t h e  first l i n e  of t h e  c a l l o u t .  

3.6.20.18 Power d i s t r i b u t i o n  diagram. - Power d i s t r i b u t i o n  diagrams 
( f i g u r e  30- fo ldou t )  s h a l l  be p rov ided  t o  show t h e  g e n e r a t i o n  and 
d i s t r i b u t i o n  o f  power. The q u a n t i t y  o f  d iagrams depends on equipment 
complex i ty  and c o n f i g u r a t i o n .  There  s h a l l  be  a minimum o f  one diagram 
showing power d i s t r i b u t i o n  w i t h i n  each  major  hardware i t em.  A l l  i n t e r -  
c o n n e c t i o n s  s h a l l  be shown. Cable numbers, p i n  numbers, and c o n n e c t o r  
numbers ( b o t h  p l u g  and j a c k )  s h a l l  be shown. Major hardware-mounted 
c i r c u i t  e l e m e n t s  s h a l l  be shown i n  s c h e m a t i c  form. Power s u p p l i e s  and 
r e g u l a t o r s ,  which a r e  packaged as u n i t s  o r  nomencla tured a s s e m b l i e s ,  
and which have s e p a r a t e  b lock  s c h e m a t i c s ,  s h a l l  be  shown i n  b l o c k  form. 
Relay c o n t a c t s  s h a l l  be  shown i n  t h e  d e e n e r g i z e d  c o n d i t i o n .  Grounds, 
commons, n e u t r a l s ,  and r e t u r n  l i n e s  must be shown. I n p u t  and o u t p u t  
v o l t a g e s  and t o l e r a n c e s  s h a l l  be  i n d i c a t e d .  

3.6.20.19 Wir ing diagrams.  - Wiring d iagrams  ( f i g u r e  31- fo ldou t )  
s h a l l  be p rov ided  t o  show t h e  p h y s i c a l  and e l e c t r i c a l  and e l e c t r o n i c  
c o n n e c t i o n s ,  c o l o r  c o d e s ,  and approx imate  r e l a t i o n s h i p  o f  c o n n e c t o r s ,  
t e r m i n a l s ,  e t c .  Wir ing lists may be used i n  l i e u  o f  w i r i n g  diagrams 
o n l y  when t h e s e  l ists c a r r y  t h e  d a t a  l i s t e d  above.  

3.6.20.20 Cab l ing  diagrams. - Cabl ing  d iagrams  showing a l l  t e r m i n a l  
and c o n n e c t o r  numbering and c o l o r  cod ing  o f  t h e  i n t e r c o n n e c t i n g  c a b l e s  
between major a s s e m b l i e s  s h a l l  be p rov ided .  When t h e  c a b l e s  are n o t  
s u p p l i e d  w i t h  t h e  equipment ,  t h e  d iagrams s h a l l  s p e c i f y  t h e  r e q u i r e d  
conduc to r  s i z e s  and t y p e s ,  v o l t a g e  r a t i n g s ,  and t e r m i n a t i o n s .  

3.6.20.21 Mechanical  drawings.  - Mechanical  drawings  s h a l l  be p rov ided  
a s  r e q u i r e d .  Those drawings  o f  a  s i z e  t h a t  p r e c l u d e s  t h e i r  i n t e g r a t i o n  
w i t h i n  t h e  t e x t  s h a l l  be  l o c a t e d  i n  t h i s  s e c t i o n .  Where mechan ica l  
f u n c t i o n s  are dependent  upon e l e c t r i c a l  and e l e c t r o n i c  i n t e r c o n n e c t i o n ,  
mechanical  s c h e m a t i c s  ( f i g u r e  32- fo ldou t )  s h a l l  be  p rov ided .  The 
mechan ica l  and e l e c t r i c a l  o r  e l e c t r o n i c  f u n c t i o n s  s h a l l  be thorough ly  
d e s c r i b e d  i n  t e x t .  

3.6.20.22 P i p i n g  diagram. - Maintenance p r o c e d u r e s  r e l a t i n g  t o  f l u i d  
c o o l i n g ,  a i r ,  g a s ,  o r  h y d r a u l i c  sys tems  s h a l l  be s u p p o r t e d  w i t h  p i p i n g  
diagrams ( f i g u r e  33- fo ldou t )  showing f low r a t e ,  t e m p e r a t u r e ,  p r e s s u r e ,  
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and measurement o r  c o n t r o l  devices .  Di rec t ion  o f  flow s h a l l  be i n d i -  
ca t ed  and s h a l l ,  wherever p o s s i b l e ,  show the  flow from l e f t  t o  r igKt  o r  
from top  t o  bottom of  t he  diagram. Each p ip ing  diagram s h a l l  conta in  a 
legend of  symbology a s  shown on f i g u r e  33. 

4. QUALITY ASSURANCE PROVISIONS - 

4.1 Respons ib i l i t y  f o r  i n spec t ion .  - Unless otherwise s p e c i f i e d  i n  t h e  
c o n t r a c t  o r  purchase o rde r ,  t h e  c o n t r a c t o r  is r e spons ib l e  f o r  t h e  
performance of  a l l  i n spec t ion  requirements  as s p e c i f i e d  he re in .  Except 
a s  otherwise s p e c i f i e d ,  t h e  c o n t r a c t o r  may u t i l i z e  h i s  own o r  any o t h e r  
f a c i l i t i e s  s u i t a b l e  f o r  t h e  performance of  t he  i n s p e c t i o n  requirements  
s p e c i f i e d  h e r e i n  u n l e s s  disapproved by t h e  FAA. The FAA re se rves  t h e  
r i g h t  t o  perform any of  t h e  i n spec t ions  s e t  f o r t h  i n  t h i s  s p e c i f i c a t i o n  
where such in spec t ions  a r e  deemed necessary t o  a s s u r e  conformance t o  
p re sc r ibed  requirements .  

4.1.1 Contractor  inspec t ion .  - Mater ia l  fu rn ished  i n  accordance with t h i s  
s p e c i f i c a t i o n  s h a l l  be inspec ted  by t h e  s u p p l i e r  t o  a s s u r e  conformance t o  
t h e  requirements  s p e c i f i e d  h e r e i n  and i n  t h e  app rop r i a t e  c o n t r a c t  o r  
purchase order .  

4.1.2 In spec t ion  o f  artwork. - The c o n t r a c t o r  s procedures  f o r  i n spec t ion  
o f  a r t  s h a l l  be adequate t o  ensure t h a t  proper  l i n e  weights  a r e  provided 
i n  t h e  p r i n t e d  copy and t h a t  ha l f - tones  of photographs and r ende r ings  
provide proper  shading and d e l i n e a t i o n  o f  d e t a i l .  L e t t e r i n g  on ar twork 
s h a l l  be checked f o r  accuracy and f o r  compliance wi th  s i z e  requirements  
o f  t h i s  s p e c i f i c a t i o n .  The c o n t r a c t o r  s h a l l  provide proper  i d e n t i f i c a t i o n  
on each p i ece  o f  o r i g i n a l  ar twork t o  prevent  l o s s  o r  improper l o c a t i o n  - wi th in  t h e  manuscript.  

4.1.3 Proofreadinq.  - The c o n t r a c t o r  s h a l l  ensure  t h a t  reproducib le  
(camera-ready) copy is f r e e  o f  e r r o r s  and t h a t  a l l  type is c l e a r  and 
l e g i b l e .  The c o n t r a c t o r ' s  q u a l i t y  check procedures  s h a l l  con ta in  
p rov i s ions  f o r  ensu r ing  t h a t  type s t y l e s  a r e  wi th in  t h e  requirements  
o f  t h i s  s p e c i f i c a t i o n  and t h a t  s i z e s  and weights  a r e  c o r r e c t .  

4.1.4 Completeness and c o n t i n u i t y .  - The c o n t r a c t o r  s h a l l  ensure  t h a t  
t h e  manuscr ipt  is complete, i nc lud ing  a p p r o p r i a t e  c h a r t s ,  t a b l e s ,  and 
i l l u s t r a t i o n s ,  and t h a t  pages a r e  numbered i n  t h e  c o r r e c t  sequence. The 
c o n t r a c t o r  s h a l l  v e r i f y  t h a t  a l l  changes r equ i r ed  by t h e  FAA have been 
incorpora ted .  Manuscript copy s h a l l  be prepared s o  t h a t  t he  approximate 
l o c a t i o n s  o f  i n s e r t ,  o r  i n c i d e n t a l  i l l u s t r a t i o n s  s h a l l  be c l e a r l y  ev ident .  
Th i s  s h a l l  be done by typ ing  i n  a l l  c a p i t a l  l e t t e r s ,  t h e  legend: INSERT 
FIGURE , followed by i ts cap t ion ,  a c r o s s  t h e  manuscr ipt  page. 
The t y p e s c r i p t  s h a l l  be spaced s u f f i c i e n t l y  between l i n e s  a t  t h i s  p o i n t ,  
s o  t h a t  t h e  i n s e r t  i n s t r u c t i o n  is  c l e a r l y  seen  and does no t  appear t o  be 
a  p a r t  of t h e  t e x t .  

4.1.5 Assembly i n s t r u c t i o n s .  - The c o n t r a c t o r  s h a l l  provide i n s t r u c t i o n s  
f o r  f i n a l  assembly o f  t h e  manuscript.  A mockup of  t h e  complete manuscript 
s h a l l  be submit ted wi th  t h e  reproducib le  (camera-ready) copy a s  a  gu ide  
t o  proper  assembly. 
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4.2 Quality program requirements. - The contractor shall provide 
and maintain a written quality program acceptable to the FAA. The 
program shall be delineated in sufficient depth to assure that adequate 
and accurate data and prlocedures are presented in the manuscripts, and 
that materials being prepared and furnished in support of manuscripts 
are in accordance with the requirements of this specification. Principles 
of operation and system or equipment description shall be validated 
against engineering source data. Operating and maintenance procedures, 
including checkout, calibration, alignment, removal and replacement 
instructions, and associated checklists shall be validated against the 
system or equipment. The quality program shall, as a minimum, take into 
account such areas of concern as the following. 

4.2.1 Personnel. - The authority, function, and duties of those responsible 
for preparation and inspection of manuscripts shall be clearly defined. 
The contractor shall ensure that only technically qualified personnel 
are used for the preparation and inspection of manuscripts. Personnel 
qualifications will be verified by Government review of resumes submitted 
with the contract bid. 

4.2.2 Coordination. - The manuscript preparation personnel shall 
maintain coordination with design and production activities to assure 
that the latest technical data, operating and maintenance procedures, 
and drawings are used in the preparation of manuscripts and to ensure 
that revisions to the manuscripts are made concurrent with revisions 
to equipment design. 

4.3 Validation. - The contractor shall validate the instruction 
book manuscript to assure that it accurately and adequately depicts 
the equipment and that the procedures can be performed by personnel 
of the level for which the manuscript is written. This validation 
shall include the following tasks as a minimum. 

a. Conformance of the manuscript to applicable requirements of the 
contract. This review shall include editorial review of the manuscript. 

b. Essentiality of illustrations and photographs used. 

c. Existence and adequacy of references cited in the text. 

d. Actual performance by contractor personnel of all installation, 
integration, checkout, calibration, and alignment procedures. 

e. Actual performance by contractor personnel of all maintenance 
procedures such as disassembly, cleaning, inspection, testing, repair 
replacement, reassembly, troubleshooting, and preventive maintenance 
checks and procedures. 

f. The requirement for all tools, test equipment and repair parts. 
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4.4 Validation of changes. - The contractor shall validate subsequent 
manuscript changes or revisions resulting from contract modifications; 
design changes, or established manuscript deficiencies revealed during 
the contractor's responsibility period. 

4.5 Verification. - To assure that the contractor has fulfilled 
all requirements of the validation process, the government reserves 
the right to witness any contractor validation activities. Verification 
may also include the actual performance, by government personnel, 
of any instruction contained in the manuscript. 

4.6 Government inspection. - Material furnished in accordance with this 
specification shall be subject to inspection and approval by the Govern- 
ment or its appointed representative. The Government shall perform a final 
review prior to acceptance of the completed reproducible (camera-ready) 
copy and original artwork to ensure that the technical requirements of 
this specification have been met. The Government may assign nongovernment 
review teams for this activity without prior notification to the contractor. 

5. PREPARATION FOR DELIVERY 

5.1 Packaging of reproducible (camera-ready) copy. - Reproducible 
(camera-ready) copy shall be packed flat and double-packaged. Interior 
containers shall be of a material that is waterproof and free of any 
chemical substance that would discolor or otherwise damage the copy. 
The exterior package shall be a standard commercial carton of sufficient 
strength to protect the copy against shipping damage. The outer container 
shall identify the contents as being reproducible (camera-ready) 
copy for a specific instruction book and shall be shipped to the 
destination specified in the contract. 

5.2 Packagin~ of original artwork. - Original artwork shall be packed 
and packaged in a manner similar to that specified in 5.1 for reproducible 
(camera-ready) copy. The outer container(s) shall identify the contents 
as being original artwork for a specific instruction book and shall be 
shipped to the destination specified in the contract. 

5.3 Printing instructions. - This paragraph provides instructions 
to Federal Aviation Administration, Department of Transportation, and 
Government Printing Office personnel on the printing, binding, and 
packaging of FAA Equipment Instruction Books to be prepared in accordance 
with this speclfication. Requests for procurement and printing of equip- 
ment instruction books shall be submitted in accordance with the latest 
editions of Order 1320.37, Contractor Developed ~ ~ u i ~ m e n t  Instruction 
Books, and Order 1720.15, Printing, Binding, Distribution and Editorial 
Services Request. 

5.3.1 Page size. - The basic page size shall be 8-1/2 inches wide by 
1 1  inches high. Foldout sheets shall be 1 1  inches high with a maximum 
overall width of 24 inches. Only two folds are permitted. Actual 
book size after final trimming shall be no less than 8-1/4 inches 
wide by 10-3/4 inches high. Troubleshooting support data to be bound 
separately shall be contained in a volume 1 1  inches high and 17 inches 
wide. 

Downloaded from http://www.everyspec.com



5 .3 .2  Paper  s t o c k .  - F r o n t  and back c o v e r s  s h a l l  be  made o f  c h e m i c a l  
wood b o a r d ,  t a n ,  JCP Q50,  s u b s t a n c e  200,  b a s i s  1 ,000  s h e e t s  22-4 by . . 
28-1/2 i n c h e s .  Pape r  s t o c k  f o r  pages  o t h e r  t h a n  t h e  c o v e r s  s h a l l  
be  as f o l l o w s :  

Page Class P a p e r  D e s c r i p t i o n  

( a )  B a s i c  p a g e s  Book p a p e r ,  o f f s e t ,  w h i t e ,  JCP A60 s u b s t a n c e  
100,  b a s i s  1 , 0 0 0  s h e e t s  25  by 38 i n c h e s .  

( b )  F o l d o u t s  High w e t - s t r e n g t h  l i t h o g r a p h i c  map, JCP 
E20, s u b s t a n c e  48 ,  b a s i s  1 , 0 0 0  s h e e t s  17 
by 22  i n c h e s .  

5.3.3 N e g a t i v e s .  - A l l  n e g a t i v e s  must  be  f i l m ;  p a p e r  n e g a t i v e s  are  
n o t  a c c e p t a b l e .  N e g a t i v e s  s h a l l  be  removed from t h e  f l a t s  ( w i t h  a l l  
material u s e d  i n  s t r i p p i n g  t o  t h e  f l a t s  c l e a n l y  removed) and  g a t h e r e d  
i n  page  sequence .  F i l m s  s t r i p p e d  t o g e t h e r  t o  form a page  u n i t  must  
n o t  be s e p a r a t e d .  A l l  n e g a t i v e s  must  be r e t u r n e d  f l a t ,  n o t  f o l d e d  
o r  r o l l e d ,  t o  t h e  r e q u e s t i n g  o f f i c e .  

5.3.4 P r i n t i n g .  - I n k  s h a l l  be s t a n d a r d  b l a c k .  P r i n t i n g  s h a l l  b e  
head-to-head e x c e p t  f o r  f o l d o u t s  and  11- by 17- inch  i l l u s t r a t i o n s  
which s h a l l  be  p r i n t e d  on one  s i d e  o n l y .  Back c o v e r s  are b l a n k  on 
b o t h  s i d e s .  

5.3.5 D r i l l i n g .  - The book s h a l l  be  d r i l l e d  w i t h  5 round  h o l e s  3/8 i n c h  
i n  d i a m e t e r ,  2-1/8 i n c h  c e n t e r  t o  c e n t e r .  The c e n t e r  o f  e a c h  h o l e  
s h a l l  be  7 /16  i n c h  from t h e  l e f t - h a n d  s i d e  ( b i n d i n g  e d g e ) .  The c e n t e r  

- h o l e  s h a l l  be  l o c a t e d  a t  t h e  mid -po in t  o f  t h e  v e r t i c a l  d imens ion  
of t h e  page .  

5.4 B ind ing .  - G e n e r a l  r e q u i r e m e n t s  f o r  b i n d i n g  a r e s  

( a )  F o l d o u t s  s h a l l  be  f o l d e d  i n  s u c h  a manner t h a t  t h e  f i g u r e  . 
number, page number, and  t i t l e  are r e a d a b l e  w i t h o u t  h a v i n g  
t o  u n f o l d  t h e  page.  

( b )  The book s h a l l  b e  trimmed on 4 s i d e s  and  wrapped i n d i v i d u a l l y  
by h e a t  s h r i n k - f i l m  p r o c e s s ,  e x c e p t  i n  cases where t h e ,  
book is  less t h a n  65 p a g e s ,  i n  which c a s e  i t  s h a l l  b e  s t a p l e d  
i n  t h e  uppe r  l e f t - h a n d  c o r n e r .  

( c )  I n s e r t  b r i c k  g u a r d  ( s p a c e r s )  i f  n e c e s s a r y  t o  make t h e  book 
a p p r o x i m a t e l y  t h e  same t h i c k n e s s  a t  t h e  b i n d i n g  and o p e n i n g  
e d g e s .  

( d l  I n s e r t  t e n  ( 1 0 )  c o p i e s  o f  f i g u r e  6 o f  t h i s  s p e c i f i c a t i o n  a t  
t h e  back o f  e a c h  equipment  i n s t r u c t i o n  book. These  p a g e s  
s h a l l  be a t t a c h e d  s o  t h e y  c a n  e a s i l y  be  removed and s e n t  t o  
t h e  program manager i n  Washington ,  D C ,  w i t h  s u g g e s t e d  improve  
rnents o r  c h a n g e s  t o  t h e  p e r t i n e n t  equipment  i n s t r u c t i o n  
book. 
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5.5 Review and acceptance o f  p r i n t e d  books. - The Off ice  o f  Primary 
I n t e r e s t  s h a l l  be r e spons ib l e  f o r  review o f  i n s t r u c t i o n  books p r i n t e d  
under t h i s  s p e c i f i c a t i o n .  They s h a l l  recommend acceptance o r  r e j e c t i o n  
of  t h e  document t o  t h e  Government P r i n t i n g  Of f i ce  through t h e  Off ice  
of  Management Sy'stems (AMS-100). The Government P r i n t i n g  Off ice  w i l l  
make t h e  f i n a l  dec i s ion  on a l l  recommendations f o r  r e j e c t i o n  o f  t h e  
document. 

5.6 Packaging of  books f o r  de l ive ry .  - For bulk shipments,  books s h a l l  
be packed s o l i d l y  i n  new corrugated o r  s o l i d  f iberboard  c o n t a i n e r s  
meeting c u r r e n t  Federa l  S p e c i f i c a t i o n s  PPP-B-636s. Packed c a r t o n s  
s h a l l  weigh no more than 40 pounds each. Mail shipments o f  s i n g l e  
o r  mu l t i p l e  cop ie s  weighing up t o  10 pounds s h a l l  be wrapped s o  a s  
t o  a s s u r e  d e l i v e r y  i n  an undamaged condi t ion .  Mail shipments weighing 
10 t o  40 pounds may be wrapped o r  packed i n  sh ipping  c o n t a i n e r s  a s  
r equ i r ed  t o  a s s u r e  d e l i v e r y  i n  an undamaged condi t ion .  Mailing l is ts  
s h a l l  be provided by t h e  Contract ing Of f i ce r .  

FOLDOUT F I G U R E S ,  PAGES 75 TO 102 
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PRE-TRIGGER DEUY UNIT (8) LA12 I 
Accepts Pre -Tr igger  from r a d a r  system, d e l a y s  
t r i g g e r  proper amount t o  correspond t o  "zero L ~ U  NO,, 
range" r i m .  G e n e r a r e r  Long Range Unblenking 
(LRU) g a t e  used i n  sweep g e n e r a t i o n  c i r c u i t .  h 
LRU adfue tcd  t o  be Longer than l o n g e s t  

, range requi red  from t h e  mapper. 
L I 

"X" SWEEP GENERATOR (10) 
l A 2 6 ~ 1  t h r u  lA30Al 

Produces eweep rsmp v o l t a g e s  in  
response t o  s i n e  wave input  and 
eweep g a t e s .  Poe. s i n e  wave i n ,  
pos rsmp o u t .  Amplitude i r  pro- 
p o r t i o n a l  t o  amp, of s i n e  wave i n  

SWEEP - 1  

"X" DEFLE( 
(11)  LA: 

f o r  l i n e a  
t h r u  e a a t ,  
yoke. 

TO OTHEN 
FOUR YAP 
MooLes . 

I 

J4 J, U N B U N K I N G  GATE GENERATOR ( l o )  
L ~ U  ,, Unblanking g a t e  s c e r t e  with the  
NO. 2 s t a r t  4 f  t h e  LRU g a t e  end ra t -  

PRE-TRIGGER DEUY UNIT ( 8) 1A13 
J 6 rninatee a t  overscan r e e e t  o r  the  

IC- t r a i l i n g  edge o f  t h e  LRU. 
7 

i 

L 1 s w E E P  
OAT E 

r . 
A Z  DATA CONVERTER 

Type "1" Mapper, A z .  Dare comes from eynchro 
r -  

t r a n s m i t t e r  i n  a n t .  pedestal: S1,  52, S3, RL, 
and RZ e i g n a l a  a r e  conver ted  t o  r i n e  and - t 
c o e i n e  uavre. (9) 1A16, 21. 

1 

I I S T C I ~  
AND CEI 
(10)  

w 

NORMAL 

- ) BLAhW ING 

Type "2" A t  Data c o m e  from AP@ i n  ant .  w pudeekl and i e _ c o n v t r t t d  to ria. and ~ 0 8 i n t  8 SwTooTH 
waver. (18,  19 ,  23, and 21). "yo &EP GEHERATOR (10) 

L ,a 

6 

*- 

(11) LA2 
Providea  
f o r  l i n e a  
t h r u  n o r t  

\ /  

I 
* 

I 

"Yn DEFLE 

~14,l5,17,18,19,U),22,&23 yoke. 
I 
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-77- (and. -78-) 

DEFLECTION AMPLIFIER 
/ 11) 1A26A3 t h r u  U30A3 

v i d e s  power a m p l i f i c a t i o n  
l i n e a r  ramp of  c u r r e n t  Converts  l i g h t  10 

u a a s t / w s s t  d e f l e c t i o n  
e. ,4 t r i c e 1  energy 

4 - - - - - -  
1 

I 
4 1 

I 
*THOGONALlTY ADJ. 1 
- - - - - -  c r f i  . 

i 

VIDEO PROCESSOR (13) 

G e n e r a t e s  unblanking g a t e  from IAL, A2, A3, A6 and A ?  
"STC" RAMP GENERATOR 1 , -  BLANK 

Norm. b lanking ,  c e n t e r  b lank in&,  Clamps video t r a i n  t o  
AND CENTER BLANKING 2 9 and sweep f a i l u r e  monitor.  net  va lue  and c l i p r  
( 10) p r o v i d e r  focus  c u r r e n t  f o r  CRT, peaks t o  d e s i r e d  amp 

and a m p l t f i e r  video from PMT. nodif  i e r  v ideo  wi th  
I2 STC wavef arm. --- Thr AGC a c t i o n  is a l s o  provided H - 

0 by c h i r  board.  1 L 

I 
STC A VlOEO TRAIN d 

SWITCHING UNIT ( 15) 
LA4 and U5 

d i e t r i b u t e s  v ideo  ta 

DEFLECTfON AMPLIP IER 

p o s i t i o n s .  Unit 

Grad to  provide overscan  
6. r-et Eri6g.r t o  t e r m i n a t e  SWITCKING UNIT CONT . 

rwwp a t  t h e  edge of  c r t .  

CONT. I W  FROM PPI NO.) 

VtDEO. OUT TO PPI NO.1 

Figure 12. Signal F l o w  Diagram 
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L W h I  P l k S  CWNILR- 
CLOCKWiSI R L W  I N M X  Ly: , 

ii 'srwr us[  OY w MORL ff 
IH FaLcwiw, INDLXING 
YYIWOO1 

-9 I N a X  

A KCV i h N X  
G W I  I N N X  
1 SMALL P I h  I 

P ~ ~ ~ U A L L L W I I L U ~ A I . U N I S ~ ~  ' ' ' 
c w o r ~  UAD ILXCCPI LS WBOI TOP VIEW ff I c 

P l h  l lU  ALL L ~ ~ . ~ ~ G u R A I I O M S  IS int 
P o w  U A O ~  ) v ,  IICIPI IS r.oi10 

1 

IC NO. L L X P A N M B U  . DUAL 4-INPUT WII 

THC LLIMLNl CONSISTS Cf TWO iXPANM8LC. 4 INPUI INVIRI IM.  
DRIKRS. IMIY ARC MSIGNLD LSPICIALLVFW DRIVING URGE 
U P A C l T l V I  LOADS AT H l W  SPCEOS. 

IMIV MAY 8t SHOWN I N C I M t R  Q M f  fOLLOWlNG COHICURAIIONS 

USIOAS "ANC'fUNCIION US10 AS "01). fUMCTION 
WITH s r ~ r c  INDICAIM w h  s r~ rc  (NOICAIORS 

ibb 
:#, 12 11 

W f N A l L  I W U I S  ARC HIWt. 
IINCtUOIMi CXPANMRi. W I P U T  
WILL $ I  LOW 

!bb 
,: I 2  ~ 
I1 

IXPAHMR INPUT MI USED I N  
"OR" COITIGURAItON 

I f  ANY INPUl  I S  LCW 
W T P U I  W i l l  b I  HIGH 

X . INPUI 1 1 ~ 1 1  
HAS W 
IFFCCI ON 
OUTPUl 

i 
/ I  

I1 

n 

I 

I1 H 

I L  1nJ. 5IXPANOABU . WAL J-INPUI P U l R  L4n 

II:L l ! lMLhl LOhSISI \ (T  I W L X P A h ~ B L l .  4 I W U i  IhVLYI4hC 
W I V t R I  Mn ARI M S l C M  0 I S P I C l A t t Y  FOR D R l r l k G  L A W S  

mi* mrr 81 WOWN INIIIHIRU: 1111 II~IOLVI~GCWIGURAIION~ 
USLU A i  "AND PU'ILIIO* U S t D A \ " W  I U h C l l l l C  
N I I H  SlAlC IYDICAIOIR WIII!I S1AlC l)rDICAICRS 

-- 
H H -- 
H I M  

ij-3. 

I 

:ab 

H 

GPtRAllONANO lRUlH 1A1L1 I S  
IOCSlICAL IOlXPLNOABL1 OUAL 4 - I W U I  
G A I i I K N Q  41 

H 

n 

I ,.- 
H 

I t  

1 

I 1 C H H H  
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L=> Y GATE 
FORCE X Y 

SYMBOL P O S I T I O N  L=>  X ?GATE 
COORD FROM L=>  XY DATA 

CCC IMO I 

XY SYMBOL 
P O S I T I O N S  

COORD 

H=> 
XY SEL 

FROM MTU 
(SH 16) 

H= > 
X DATA 

FROM AU 

CD MAP XY 
SYMBOL P O S I T I O N  

COORD 

1 

e INVERTER H=> XY CARTES I A N  
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L= > 
$A CLK* 

FORCE X Y 
SYMBOL POSITION 

COORD FROM 
CCC IMO 

XY SYMBOL 
POSITIONS 4 

COORD 

CD MAP XY 
SYMBOL POSITION 4 

COORD 

t 1 

L=> Y GATE - Y SHIFT 
L=> X GATE GATE 
L=> XY DATA 

* 
H=> 

(SH 16) 

H=>Y SHIFT . 

Y DATA 
FROM AU 

Y DATA 
- v 2 INPUT GATE L=>Y DATA 

XY SEL INVERTER . L=>XY SRL B I T  = 1 

(SH 1 6 )  
, (SH 1 6 )  

H= > L=> Y I N  CARTESIAN COORD 
X DATA 

FROM AU , X DATA 
INPUT GATE L=>X DATA 

L-XY I N  CARTES I A N  COORD A B I T  = 1 
L=>X I N  CARTESIAN COORD 

- 
* 

4 I *, (SH 16) 

1 

C X SHIFT 
GATE 

C 

A * INVERTER 
- 

H=> XY CARTES I A N  COORD (SH 1 6 )  

H=X SHIFT 

(SH 1 6 )  
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4 1 -  (and -82-1 

L=>Y  OBIT=^ H=>Y 0 * 
I =>Y BIT 1 1 - - m H=>Y 

L * 
=>Y SHIFT L=>Y 'BIT=I w H=>Y 

D + 
.c 

Y DATA w 
12-BIT H= >Y 5 

SHIFT REGISTER C 

L=>Y DATA 
B I T  = 1 

C 

t=>Y SIGN BIT=l C 
H=> Y SIGN 

( S H  16) - D I G I T A L  
LINE DRIVER 

X Y  SYMBOL 
POSITION 

SHIFT REGISTER 

COORD TO S C ' S  
+ V I A  DFG 

U 
H= > X  
H= >xl w 

0 
H= >x2 
H= >X3 

e 
t 

H= >X 4 * 
H= >x 5 

C 
H= >X 6 

H = > x ~  
* 

H= >X 
w 
w 

H = > X 9  - 4 

H=>X t 

PATCHING 
UNIT 
2 7 

F i g u r e  1 7 .  Intermediate L o g i c  Diagram 

( S H  16) 
L=> X SIGN B I T = l  * ti= >X SIGN 

(SH 1 2 & 1 6 )  
- 
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J S I  

TEST_ 
PPS 

AZ 

INPUT 

- 
A l l  

B3 

B1 

A10 

TEST 

AZ 
INPUT 

FREE RUNISTOP/+ 
NORMAL SWITCH 
SELECTS At  AND 
PRETRIG NORMAL 

v 
TO OTHEH 

OR TEST. (3)  FOUR MAP 
MODLES 

AS 

6 

Produ 

::::; 
pos r  
p o r t i  

- 
- L ~ U  

X 

~5 - 

PRE-TRIGGER DELAY UNIT (8) U 1 2  

Accepts P re -Tr igge r  from r a d a r  system, de lays  
t r i g g e r  proper amount t o  correspond t o  "zero  
range" time. Genera t e s  Long Range Unblmnking 
(LRU) g a t e  used i n  sweep g e n e r a t i o n  c i r c u i t .  

LRU ad jus t ed  t o  be longe r  than  l o n g e s t  
range r equ i red  from t h e  mapper. 

w 

v - 
T w 

L 

-u 
5 

-) 

SS 

and R2 s i g n e l s  a r e  conver ted  t o  8 h e  and 
c o s i n e  waves. ( 9 )  1 A l 6 ,  21.  
Type "2" A z  Data comes from APCU i n  a n t .  
pedestal and i s  conver ted  t o  s i n e  and c o s i n e  
waves. (18,  19 ,  2 3 ,  and 21)- 

1A14,15,17,18,19,20,22,&23 

LRU , 

- 

I 

-b 

J? J? 
\ I )  

UNBl 
Unbla 

PRE-TRIGGER DELAY UNIT ( 8 )  1 ~ 1 3  
s t a r t  
mina t 
t r a i l  L 
7 

NO. 2 

- 
A Z  DATA CONVERTER 

Type "1" Mapper, Az. Data comes from synchro 
t r a n s m i t t e r  i n  a n t .  pedestal. S1, 5 2 ,  S3, R1, 

- - 
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"X" SWEEP GENERATOR (10) 
U 2 6 ~ 1  t h r u  U30A1 

Produces sweep ramp v o l t a g e s  i n  
response  t o  s i n e  u w e  i n p u t  and 
sweep g a t e s .  Pos.  s i n e  wave i n ,  
pos ramp o u t .  Amplitude is ,pro- 
p o r t i o n a l  t o  amp. o f  s i n e  wave' i n  

b 

-c 

"X" DEFLECTIOb 
(11) U26A3 

g Prov ides  power .' f o r  l i n e a r  rar 
t h r u  eas t /wesr  
yoke. 
, 

PRE-TRIGGER DELAY UNIT (8) U 1 2  

Accepts P re -Tr lgge r  from r a d a r  sys tem,  d e l a y s  
t r i g g e r  proper  amount t o  correspond t o  "zero 
range" time. Genera te s  Long Range Unblanking 
(LRU) g a t e  used i n  sweep g e n e r a t i o n  c i r c u i t .  

LRU ad jus t ed  t o  be longer  than  longes t  
range r equ i red  from t h e  mapper. - 

LRU . 
x u 

,, 

C- 

LRU 
NO. 2 * 

1 / 1 1  j- 

- -, 
PRE-TRIGGER DELAY UNIT (8)  lA13 

1A14,15 ,17 ,18 ,19 ,20 ,22 ,&23 

- 
SWEEP 
GATE 

4 

t h r u  n o r t h / s o ~  
yoke. 

b 

I ORTHOGONAL 

L-,-- 

-) 

>PI 
CH 
i ND 
MAL 

\L/ 
1 0  OTHEH 
FOUR MAP 
MODLES 

* 4 

7 
I 

* 

A Z  DATA CONVERTER 

Type "1" Mapper, Az. Data comes from synchro 
t r a n s m i t t e r  i n  a n t .  pedestal. S1,  52,  S3,  R1, 
and R2 s i g n a l s  a r e  conver t ed  t o  s i n e  and 
c o s i n e  waves. ( 9 )  1Al6, 21. 
Type "2" Az Data comes from APGU i n  a n t .  
pedestal and i s  conver ted  t o  s i n e  and cos ine  
waves. (18, 19, 2 3 ,  and 21)- 

h 

L , I E E P  
GATE 

w p 

J? J? 
\ fl 

J6  

- 
T 

v - rn 

* 

UNBLANKINC GATE GENERATOR (10) 
Unblanking ga te  s t a r t 8  wi th  the  
s t a r t  of  t h e  LRU g a t e  and t e r -  
minates  a t  overscan r e s e t  o r  t he  
t r a i l i n g  edge of  t h e  LRU. 

"Y" DEFLECTID) 

AND CENTER 
"STC"RAW 

(10) 

NORMAL 

- + BLANKING 

6 

(11)  1A26A3 I 

Provides  power 
f o r  l i n e a r  rar "Yo' SWEEP GENERATOR (10)  

\ /  

8 SAWTOOTH 
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-83- (and -84-) 

J SAWTOOTH 

- - - - - -  

VIDEO PROCESSOR ( 1 3 )  
1A1, A2, A3, A6 and  A7 
Clamps v i d e o  t r a i n  t o  

"STC" RAMP GENERATOR BLANK Norm. b l a n k i n g ,  c e n t e r  b l a n k i n g ,  s e t  v a l u e  and c l i p s  . AND CENTER BLANKING 2 ) and sweep f a i l u r e  m o n i t o r .  peaks  t o  d e s i r e d  amp. 
( 1 0 )  P r o v i d e s  f o c u s  c u r r e n t  f o r  CRT, M o d i f i e s  v i d e o  w i t h  

and  a m p l i f i e s  v i d e o  from PMT. STC waveform. n 2 The AGC a c t i o n  i s  a l s o  p r o v i d e d  - 
D by t h i s  b o a r d .  

i 
i 

I STC - VIDEO TRAIN 

PINCUSHION . CORRECTION -L SWITCHING UNIT (15) a 

1A4 and LA5 
A A c c e p t s  v i d e o  from 

DEFLECTION AMPLIFIER BOARD a l l  f i v e  map m o d u l e s ,  

- -  (11) lA26A3  t h r u  lA30A3 ') d i s t r i b u t e s  v i d e o  t o  
'Y" DEFLECTION AMPLIFIER M o d i f i e s  sweep s i g n a l s  t o  pro-  A any  o n e  o r  a l l  i n -  
( 1 1 )  1A26A3 t h r u  1A30A3 A v i d e  p i n c u s h i o n  and o r t h o -  d i c a t o r s ,  up t o  12 

P r o v i d e s  power a m p l i f i c a t i o n  .. FEEDBACKC g o n a l i t y  c o r r e c t i o n .  The p o s i t i o n s .  U n i t  
f o r  l i n e a r  ramp o f  c u r r e n t  y3 13 sweep a m p l i t u d e  i s  a l s o  moni- r e s p o n d s  t o  commands 
t h r u  n o r t h / s o u t h  d e f l e c t i o n  'dl6 toxed  t o  p r o v i d e  o v e r s c a n  FROM OTHER S e n t  from REMOTE 
yoke . r e s e t  t r i g g e r  t o  t e r m i n a t e  FOUR MAP SWITCHING UNIT CONT. 

t 
sweep a t  t h e  edge  o f  c r t .  MODULES - E BOX, 

i 

1 
PINCUSHION CORRECTION 2 3 4 5  I I I I I I I I I I  6 7 8 9 l O I I I Z  

CONT. I N  FROM PPI N Q I  

V10E0 OUT TO PP I  N0. l  

Figure  2 1 .  Signal F l o w  Diagram 
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FROM ANTENNA 
VIA Al DIR 
COUPLER. AT I 
DUPLEXER, A 2  
PRESELECTOR,AND 
A3 MIXER 

AMPL CONVERTER 

INTERROGATION 
OVERLOAD 

UNIT 

A 6  
ENCODER 

SUPPLY sR En 

I L 

P3  J I  P 2  

TRANSPONDER 
ENABLE > 

TRANSMITTER > 9 9 

TP5 + 55V PC 
TP6 - lev OC 
TP2 + 5V DC 
TP3 + I2V DC 
TP4 t 2BV DC 
TPI GND 

LOCAL AMPL 
CONTROL 

AMPL 
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-55- ( and  -86-) 

TO AT1 
J3 PI OUPLEXER < VIA 

F L I  FILTER F[ EXCITER :L!:j 
J7 PI 

MOOULATOR - DJ 

Jl P2 

J2  
- --< 

NOTE PARTIAL REFERENCE DESIGNATIONS 
ARE SHOWN. PREFIX ALL WITH IAl .  

-- 

Figure 2 5 .  Sample Block Diagram of Chassis 
with Plug-in Units 

ECHO 
SUPPRESSION 
GATE 

-- 
J 5 
< 

RECElVER 
VIDEO 

I 
* 

INTERROGATION 
OVERLOAD 
CONTROL 

TO 
MONITOR 

< 
P/O 
J4 

JI 
* - 

DEAD 
TIME 
GATE 
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AT1 DUPLEXER JI  ?I 

41,4 PI - - 
$0 

A l 
DIRECTIONAL 

COUPLER 7 
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A l d l  
'".N5PO*UlU SUPPLY 

111dAr l  

r O w L H  0100c INPUT AIJ) 

I ro r c s r  OICK 
1114151  

1.f 
A U P L l f  IER J4 P@ - 

J I 

9 ? S & l  

&OR 
1 

L P R  

LOCAL OSClLLAlOR 

INV LOG IF  VIDEO i - r l L 1 E R E D  O N - C H A N N E L  WIDLO - 
DN.CM4NNEL VIDEO 

VLRIIOLE SM1PED PULSES C/O JI  

IN~E*MOGATION U V E ~ L O A O  C O N ~ ~ O L  - - - - --A - - -- - -. - - - - ---(o 1 0  u O h 1 1 0 n  

V I R  I M I C C D  

MOOUATCD P I 0  P4 P I0  J I  
R f  I N  

I ST POWER 
AT2 ' 

ISOLATOR MODULITLO 2 NO POWER 
S t i I C t O  
CUSCS AMPLIFIER mr OUT AMPLIFIER 

J2 P I  

. -  . -  
J I 

1 1  

. ~ .  - .  H O  CS 

GNO 

PULSfD Rf  I 7  . -. -- 
J l  .-.F ~LA;~;;UC] 

1 
- I 

JZ 

I .  1 
I I 

Figure 26. Sample Chassis Schematic Diagram 
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- 
----- tL --------- 

I ' ' LOG I F  AMPLIFIER 8 

I 
- - +Me 

r p 4  @- 

I- 
---------- -- 

TPI 

L  I L I 4  Y -++- I O O Y V @ - 3 0 ,  
P/O J t  FLI - 2 I S  I S  

+IZVOC 5 )  

I 
I 

J2 
I F  INPUT > 

I 

) 

11 t 
I I  - - 1111 56K R 4  - - 
I 3  

P/O.lI F C 4  1% - 
+6IVDC 3 )  

- 
I 

- 
I : - 

R  7 
10s PREAMPLIFIER n 1 2  

I IOK 
I 

YGG 9) 
FU 

4 - 
I 

- 

I + ZL 
1 

FA3 
AGR 7 

3 

.I. ., 5 :oz 
lc;" - - - 
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IF FILTER 

Figure 27. Sample Sch 
Component 
Amplifier 
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-39- (and -30-1 FAA-S-2494/b 

------ ----------- 
PREAMPLIFIER P W B  1 

I 

I F  FILTER I 

- - -  ------- J 
A 
w 

NOTES 
I UNLESS OTHERWISE SPECIFIED 

ALL RESISTQI V A W S  ARE I N  my5 
t 10%. I 14  W4T T 
ALL CAPACITOR VALUa  ARE I N  
PICOFARADS.: 5%. WOVDC. 
ALL INDUCTAWCE VALUES ARE IN un 

2 UI-U9 ARE TYPE SLSZl 1NTEGR.m 
CIRCUITS. 

$. PARTIAL REfERENCC DES*WTIONS 
ARE SHOWN FOR COW-E RERREWCC 
DESICNATIOMS PREFIX WITH I A u 4  

4 -1 POINT SICWLS Mf REFERENCED TQ 

TRAWSWNOER INPUT W W R .  FROM 
MONITOR MONITOR 3LT TO E m  f RIG 

03 5 6 V  

R2O 
I K  * I I  - 

C 4 8  
loo0 * I 

F i g u r e  27. Sample Schematic Breakdown to 
Component Level Showing I F  
Amplifier 
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CRQ 

8R23 

R2Q 

t R21 

. . . 

C R 4  W 
R20 0 3  RR 
R I 1  

CRI  +a 

0 2  R 5  44 ( 

R4 R I I  
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-91- (and -92-) 

a 
R Z  qr 
R 8 
R 2 0  

R I 8  R t 8  
CRI  * 

125 
R26 

M CRlO 
R 4  R II 

R 7 R 6 R Z 7  

RI  91 
CRS U 05 5 6 A 1  l 
CRll t0 

F i g u r e  28. P r i n t e d  C i r c u i t  Board 
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I Z O V A C  
I N P U T  

I 

I P/O I 
IP12 T 3  ' PI0 P /O  

r 
IT83 

I J I l P l O  
1 A16TB I  - 

n 
I 
I 
- 

2 
I 

I 
0 

I 

b'\ 

SEE 
FIG 2-28 

PI0 PI0 FOR DETAIL 
JZ iPll 

C 0 2  F F- t i2V L 

h A 4  
on-, 

I 
D D- 

I -+ 

A 

I 
I 
I  
1 
1 
1 P/O 

IAL 
I 

IT83 

(4) <-) A16T82 
r - - 7  -7 . 0 

* 
ONLY) L - - J  

POWCR El 
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-93- (and  -94-) 

PC M A I N  

1 

F i g u r e  30. Power D i s t r i b u t i o n  Diagram 
( s h e e t  1 of 2 )  
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F i g u r e  30. Power Distribution Diagram 
( shee t  2 of  2 )  
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7 W  I 

--------- 

---------- 
1 

, 1 UNIVERSAL I NTiFt FACE 1 p;f 
14 MK A 2  DTE I + G N D ~  CARD ASSEMBLY 

DTR3 +20 
, Y - B H  A I  DTE - 2 0 ~  
I 

REF DES PREF 
oCD3 Q 21 

I Y -R AI DTE - a 

R 0 A € 3  Ccm2 BAL3 4 2 2  
1 Y - 0  A l  DTE - 25 

R_-Y  A 2  D T E - I 5  , & l t L 2  C R O -  I 2 3  I ! Y-G A3 A C U - 4  

R-C A2 DTE -17 I & O P R  -+ 1 24 , Y-BL A3 ACLI-2 
I 

-<6 tRrll 1 1 V A3 ACU- I ?  ---- 
R-V A 2  DTE - 5  , t--CTSZ N84  \ 26> 1 I - G Y  *3 ACU- 16 

R-CY A 2  W E - 6  1:. 4 D S R 2  N B ~  1 
27) 1 Y-W A3 A C U - I 5  

r A2 

R - W  A2 D T E - 2 0 1  < 9  +DTR2 N B I  
28)- ! G - B K  A3 ACU-14 

0 -BK  A 2  D T E - 8  t+DCoZ pND+ 29 1 6 - B R  A3 ACU- 5 CARD ASSEMBLY 
1 G-R A) ACU-13 0-0.12 O T E - 2 5 1  jll tLBAL2 C O S *  30> 

0-R A l  DTE - 7 1 
,2 + GND3 

I 
T 4- 

A C R  4 31 

I - 7  A 2 13.+Tx3 
R t 

I:' AUOOUT - + 
0 - G  A l  DTE -3 I4 C t R X 3  AUDOUT + t 
** OTE l 7  

16 (+ RCL) AUDIN "- t r - 
0 OY Al  DTE - 4  ,7 + RTS3 I: PTTSW - - I 

I 
PTTSW + - 
C GND 

I I 
7 A 4  J I  

INPUT HUBBEL MALE PINS 

- - - - - - - - -  

b l - V  A3 D T E - 7  

EL-G A3 3TE - 6 

BL-Y A 3  D T E - 8  l b 6 - 5  BK 

BL-0  A 3 D T E - 2 %  - -  
A3 OTE- 2 1 0 6 - 4  G 7W2 PI 

BL-BR A3 DTE- 3 HUB611 FEMALE PINS 

BL-BK A 3  T IE  - 3 T B 6 - 6  W 

0 - N  A 3  D T E - 4  

?*3  
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,. - - 9 1 -  (and -98-) 

4 

2 0  - 
8 -. 

25 - 
4 - 

- 2 - 
17 - 

7W I 

- -  -1 
COMMUNICATIONS P 

- 14 I CIRCUIT 

5 CARD ASS EM BLY 

- I3 - 
( 0 a - y  7101  - 4  

BR-G 7 T  BI- 5 
AUOOUT - 7)  R - B L  7 T B I  16 i 

m-UL 71 81 - 6 
AUDOUT + 14 

BR-V 71 81 - 7 R - V  7 T B 1 - 1 7  
AUDIN - + 6 

BR-GY 7TBI  - 8 R-GY 7 T B I - 2  
AUDIU  t j 5 AUDIN t 5 > ! 

I 1 R - W  7TBI  -19 
PTTSW - 12 PTTSW - j-) 12 >-- - 

1 BR-BK 7 7 8 1  -10 
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Figure 32. Mechanical Schematic 
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SLWIARV OF DEFINITIONS 

D e f i n i t i o n s  

Blocked schemat ic .  - A blocked schemat ic  is a c i r c u i t  diagram f u n c t i o n a l l y  
a r ranged  t o  show a l l  c i r c u i t  e l e m e n t s  encompassed w i t h i n  as assembly.  I n  
some i n s t a n c e s ,  t h e  c i r c u i t  e l ements  o f  p lug- in  d e v i c e s  w i l l  be i n c l u d e d  
s o  t h a t  a  t r u e  f u n c t i o n a l  r e l a t i o n s h i p  w i l l  be e v i d e n t .  

C i r c u i t  e lement .  - A c i r c u i t  e lement  is s i m i l a r  t o  a f u n c t i o n a l  d e v i c e ,  
e x c e p t  t h a t  i t  is  a n  e l e c t r i c a l  p a r t  t h a t ,  by i t s e l f ,  performs a  
b a s i c  f u n c t i o n .  

F u n c t i o n a l  dev ice .  - A f u n c t i o n a l  d e v i c e  i s  t h e  same as a f u n c t i o n a l  e n t i t y ,  
e x c e p t  t h a t  it is u s u a l l y  a . s i n g l e  p r o d u c t  o f  s u p p l y  such a s  a  motor,  v a l v e ,  
p u l l e y ,  g e a r ,  e t c .  

F u n c t i o n a l  e n t i t y .  - A f u n c t i o n a l  e n t i t y  is  a g roup ing  o f  p a r t s  t h a t ,  when 
connected t o g e t h e r ,  performs a b a s i c  f u n c t i o n  (e .g . ,  a m p l i f y ,  o s c i l l a t e ,  
f i l t e r ,  v o l t a g e  d i v i d e ,  e t c . )  and i n  t h e  e v e n t  of a m a l f u n c t i o n ,  
p r o v i d e s  a r e c o g n i z a b l e  ( v i s u a l ,  a u d i b l e ,  o r  measurab le )  symptom. 
I n  d i g i t a l  c i r c u i t s ,  e l e c t r o n i c  p a r t s  r e p r e s e n t e d  by symbols ( e i t h e r  
s i n g u l a r l y  o r  i n  g r o u p s )  can  be c o n s i d e r e d  a f u n c t i o n a l  e n t i t y  i f  
t h e  b a s i c  g roup ing  r e p r e s e n t s  t h e  l e a s t  number of components r e q u i r e d  
t o  perform a  d i s c r e t e  f u n c t i o n  and i f  a  m a l f u n c t i o n  t h e r e i n  w i l l  
p roduce a r e c o g n i z a b l e  symptom. The t e rm f u n c t i o n a l  3 n t i t y ,  a s  used 
h e r e i n ,  is i d e n t i c a l  t o  a f u n c t i o n a l  c i r c u i t .  

Ground check. - A ground check i s  a n  e v a l u a t i o n  a t  ground l e v e l  o f  t h e  
r a d i a t e d  s i g n a l  a s s o c i a t e d  w i t h  a  sys tem,  subsystem,  o r  equipment.  Ground 
checks  a r e  conducted by a i rway  f a c i l i t i e s  maintenance pe r sonne l .  

I n - p r o c e s s  review. - A review by FAA e l e m e n t s  o f  manuscr ip t  d r a f t s  f o r  t h e  
purpose  o f  a s s e s s i n g  adequacy and a c c u r a c y  o f  t h e  i n s t r u c t i o n  book and 
g e n e r a t i n g  comments and s u g g e s t i o n s  f o r  improvement. 

Major hardware i t ems .  - Major hardware  i t e m s  i n c l u d e  c a b i n e t s  o r  
r a c k s  and such  i t e m s  as motor c o n t r o l l e r s ,  e n g i n e s ,  r e f r i g e r a t o r s ,  
and pumps. 

Performance check. - A performance check is a t e s t ,  measurement, o r  observa-  
t i o n  o f  normal o p e r a t i n g  c o n t r o l s  and f u n c t i o n s  t o  d e t e r m i n e  whether  a sys tem,  
subsystem,  o r  equipment is  o p e r a t i n g  w i t h i n  its e s t a b l i s h e d  t o l e r a n c e .  

V a l i d a t i o n .  - The p r o c e s s  by which t h e  c o n t r a c t o r  checks  t h e  i n s t r u c t i o n  
book c o n t e n t s  f o r  accuracy .  T h i s  i n v o l v e s  such  i t e m s  as c ross -check ing  
s c h e m a t i c s  a g a i n s t  a c t u a l  equipment c o n s t r u c t i o n ,  performance o f  
o p e r a t i o n a l  p r o c e d u r e s ,  and a c t u a l  performance o f  maintenance t a s k s  
and p r o c e d u r e s  a s  p r e s e n t e d  i n  t h e  t e x t .  
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V e r i f i c a t i o n .  - The p r o c e s s  by which t h e  Government r e p r e s e n t a t i v e  
v e r i f i e s  t h a t  t h e  c o n t r a c t o r  h a s  a c c u r a t e l y  v a l i d a t e d  t h e  i n s t r u c t i o n  
book. 

Wraparound. - A wraparound i s  a n  e n c l o s u r e  and t h e  a t t a c h e d  c i r c u i t  
e l e m e n t s  t h a t  remain a f t e r  removal of c e r t a i n  a s s e m b l i e s  such as 
c h a s s i s ,  p r i n t e d  c i r c u i t  boards  and t r a y s ,  p i s t o n s ,  g e a r s ,  and s h a f t s .  
Elements n o t  removed from a  wraparound would i n c l u d e  i t e m s  such  as 
c a b l e  h a r n e s s e s ,  t e r m i n a l  b o a r d s ,  and p r e s s e d - i n  b e a r i n g s .  
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APPENDIX I 

COMMERCIAL INSTRUCTION BOOKS 

When the FAA purchases off-the-shelf equipment, instruction books 
are generally available for that equipment from the manufacturer. 
These commercial publications may or may not meet FAA requirements. 
The CO has the authority to accept, reject, or require changes or 
additions to these publications. These may be in the form of direct 
changes to the original or by addition of an appendix to include 
required material. Strikeouts and overwriting shall not be acceptable. 
Evaluation of commercial instruction books shall be according to 
the guidelines established in this appendix and shall be based on 
reviews by both the CO and the TO, with the final decision resting 
upon the CO. 

2. PHYSICAL CONSTRUCTION 

Commercial instruction books shall be of a size and quality acceptable 
to the FAA. Consideration shall be given to paper stock, binding, 
and overall dimensions, keeping in mind the intended place and type 
of use. Construction must ensure that the books withstand repeated 
and extended use. Overly large or extremely small book sizes make 
it difficult to use, store, and locate the documents. Foldout drawings 
containing many folds are too bulky in some applications. The CO 
should review applicable portions of paragraphs 3.3, 3.6.20, and 
4.1 of the main text for guidance. Although the requirements contained 
therein are not mandatory for commercial publications, any departures 
should not be excessive. 

3 .  - TEXT REQUIRFMENTS 
The text of commercial instruction books shall approximate the standards 
set forth in this specification. Particular attention is called 
to the following areas: 

a. Writing level (ref. 3.1.1) shall be commensurate to the 
depth of the subject; i.e., areas addressing operation 
of the equipment, block level theory, and low-echelon main- 
tenance shall be presented at a simpler level than those 
areas dealing with detailed theory, component-level trouble- 
shooting and repair, and computer programming. 

b. Nomenclature (ref. 3.1.4) shall be consistent between the 
various parts of the text, and between text and artwork 
or other references within the text. 

c. Reference designations, symbols, and abbreviations (ref. 3.4) 
shall be those accepted as standard in industry. Any unusual 
cases shall be fully defined within the text. 
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d. Artwork and troubleshooting support data (ref. 3.6.20) 
shall generally exhibit those qualities defined within" 
the main text of this specification. Requirements are 
not rigid, but the data should be neat, legible, comprehen- 
sive, and easy to follow. In evaluating this' data, particu- 
lar attention should be placed on those items discussed 
in these subparagraphs of the main text: 3.6.20.2, -.4, 
-.5, 0.7, - e l l ,  -.12, -.19, -.20, -.21, -.22, -.23. 

4 .  CONTENTS 

Commercial instruction books shall contain the technical portions 
labeled as sections in table I of the main text and discussed below 
(references are to main text). The sections do not necessarily have 
to be in the order shown or be subdivided into as many parts. Some 
interrelated sections such as 4, 5, 6, and 7 may be combined. The 
evaluation should consider only that the information is there and 
that it satisfies the. need. Unless the book is very brief, it should 
contain a table of contents and a listing of tables and illustrations. 

4.1 General Information. - (Ref. 3.6.10) The content of this section 
shall providermanagement, supervisory personnel, and other users 
having a general interest in the equipment with a rapid reference 
source for determining the purpose, physical and functional charac- 
teristics, operational capabilities, and limitations of the equipment. 
Detailed technical explanations shall not be used in this section. 
When appropriate, text material shall be augmented with suitable 
listings, tables, photographs, and illustrations. 

4.2 Operation. - (Ref. 3.6.12) This section of the instruction 
book shall provide the information and procedures necessary to place 
the equipment into operation and to maintain or change that operation 
as required. Diagrams or photographs showing locations of controls 
and adjustments must be included. The text shall include procedures 
for equipment shutdown. 

4.3 Technical description. - (Ref. 3.6.11) The information in this 
section shall be sufficient to enable a complete understanding of just 
how the equipment works. Text shall reference diagrams and drawings 
within this section or contained in a separate troubleshooting support 
section. The description shall first be presented in a simplified 
form Md referenced to block diagrams, then be followed by a detailed 
theowaf operation referenced to schematic diagrams of the equipment. 
Mechanical functions shall also be described. 

4.4 Standards and tolerances. - (Ref. 3.6.13) This information 
may be presented as a separate section, or it may be included as 
a part of a related subjeet such as maintenance procedures in which 
the information is required to complete the task. Regardless of 
location within the book, the information must be provided. 
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4.5 Periodic maintenance. - (Ref. 3.6.14) This includes performance 
checks and recurrin~ maintenance tasks that are designed to forestall - 
equipment breakdown. The description must include required test 
equipment and tools and their setup. 

4.6 Maintenance procedures. - (Ref. 3.6.15) This information may 
be presented as a separate section, or the procedures may be included 
in those sections dealing with the maintenance tasks, whether preventive 
or corrective in nature. 

4.7 Corrective maintenance. - (Ref. 3.6.16) This shall contain 
information required to perform corrective maintenance tasks that 
do not lend themselves to normal troubleshooting procedures (use 
of technical descriptions and schematic diagrams). It shall include 
discussions for replacement and checkout of parts and components 
peculiar to that particular equipment. 

4.8 Parts list. - (Ref. 3.6.17) Commercial instruction books shall 
contain a listing of all replacement parts for the equipment. The 
list shall identify and describe each part and provide all necessary 
part numbers and source data required for procurement. 

4.9 Installation, integration, and checkout. - (ref. 3.6.18) Instruc- 
tions and related drawings shall be included for normal installation 
and checkout of the equipment. In those cases involving complex 
integration with equipment not considered at the time of design or 
instruction manual publication, this information may be added as 
an appendix to the original book. 

- 

4 - 1 0  Computer software. - (Ref. 3.6.19) If the equipment discussed 
in the commercial instruction book contains a computer or micropro- 
cessor, the items outlined in the main text will be required. This 
may also be supplied as an appendix or in separate publications. 

4.11 Troubleshooting support data. - (Ref. 3.6.20) Commercial instruc- 
tion books must contain all needed data of this type to effect isola- 
tion and repair of faulty components. This data includes block dia- 
grams, schematic diagrams, logic diagrams of required levels, func- 
tional and signal flows, power and its distribution, and photos or 
diagrams of cabinets, chassis, modules, and printed circuit boards. 

5. EVALUATION 

The CO should enlist the aid of the TO in evaluating commercial instruc- 
tion books. Guidelines can only be general because these books were 
not prepared to this specification. As an aid in the evaluation, 
it is suggested that the CO use a checksheet similar to that shown 
in figure 1-1. Completion of this form will provide an overall view 
of the book's merit. Any checkmarks in the Unacceptable column would, 
of course, require remedial action. Excessive marks in the Poor 
column might require the same or even be possible cause for rejection. 
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EVALUATION OF COMMERCIAL INSTRUCTION BOOK FOR 

(Name of equipment) 

Contract 

Signed 

Title Date 

FIGURE 1-1. EVALUATION CHECKSHEET 

Rating 

I 

Item Reference 

Physical Construction 
Writing Level 
Nomenclature 
Reference Designations 
Artwork 
General Information 
Operation 
Technical Description 
Standards and 
Tolerances 

Periodic Maintenance 
Maintenance Procedures 
Corrective Maintenance 
Parts List 
Installation 
Computer Software 
Troubleshooting 
Support 

2 
3a 
3b 
3~ 
3d 
4.1 
4.2 
4 3 

4.4 
4.5 
4; 6 
4.7 
4.8 
4.9 
4.10 

4.11 

Good Fair Poor Unacceptable 
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Final manuscript 
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Front cover 
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(LRU) g a t e  used i n  sweep g e n e r a t i o n  c i r c u i t .  h 
LRU adfue tcd  t o  be Longer than l o n g e s t  

, range requi red  from t h e  mapper. 
L I 

"X" SWEEP GENERATOR (10) 
l A 2 6 ~ 1  t h r u  lA30Al 

Produces eweep rsmp v o l t a g e s  in  
response t o  s i n e  wave input  and 
eweep g a t e s .  Poe. s i n e  wave i n ,  
pos rsmp o u t .  Amplitude i r  pro- 
p o r t i o n a l  t o  amp, of s i n e  wave i n  

SWEEP - 1  

"X" DEFLE( 
(11)  LA: 

f o r  l i n e a  
t h r u  e a a t ,  
yoke. 

TO OTHEN 
FOUR YAP 
MooLes . 

I 

J4 J, U N B U N K I N G  GATE GENERATOR ( l o )  
L ~ U  ,, Unblanking g a t e  s c e r t e  with the  
NO. 2 s t a r t  4 f  t h e  LRU g a t e  end ra t -  

PRE-TRIGGER DEUY UNIT ( 8) 1A13 
J 6 rninatee a t  overscan r e e e t  o r  the  

IC- t r a i l i n g  edge o f  t h e  LRU. 
7 

i 

L 1 s w E E P  
OAT E 

r . 
A Z  DATA CONVERTER 

Type "1" Mapper, A z .  Dare comes from eynchro 
r -  

t r a n s m i t t e r  i n  a n t .  pedestal: S1,  52, S3, RL, 
and RZ e i g n a l a  a r e  conver ted  t o  r i n e  and - t 
c o e i n e  uavre. (9) 1A16, 21. 

1 

I I S T C I ~  
AND CEI 
(10)  

w 

NORMAL 

- ) BLAhW ING 

Type "2" A t  Data c o m e  from AP@ i n  ant .  w pudeekl and i e _ c o n v t r t t d  to ria. and ~ 0 8 i n t  8 SwTooTH 
waver. (18,  19 ,  23, and 21). "yo &EP GEHERATOR (10) 

L ,a 

6 

*- 

(11) LA2 
Providea  
f o r  l i n e a  
t h r u  n o r t  

\ /  

I 
* 

I 

"Yn DEFLE 

~14,l5,17,18,19,U),22,&23 yoke. 
I 
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-77- (and. -78-) 

DEFLECTION AMPLIFIER 
/ 11) 1A26A3 t h r u  U30A3 

v i d e s  power a m p l i f i c a t i o n  
l i n e a r  ramp of  c u r r e n t  Converts  l i g h t  10 

u a a s t / w s s t  d e f l e c t i o n  
e. ,4 t r i c e 1  energy 

4 - - - - - -  
1 

I 
4 1 

I 
*THOGONALlTY ADJ. 1 
- - - - - -  c r f i  . 

i 

VIDEO PROCESSOR (13) 

G e n e r a t e s  unblanking g a t e  from IAL, A2, A3, A6 and A ?  
"STC" RAMP GENERATOR 1 , -  BLANK 

Norm. b lanking ,  c e n t e r  b lank in&,  Clamps video t r a i n  t o  
AND CENTER BLANKING 2 9 and sweep f a i l u r e  monitor.  net  va lue  and c l i p r  
( 10) p r o v i d e r  focus  c u r r e n t  f o r  CRT, peaks t o  d e s i r e d  amp 

and a m p l t f i e r  video from PMT. nodif  i e r  v ideo  wi th  
I2 STC wavef arm. --- Thr AGC a c t i o n  is a l s o  provided H - 

0 by c h i r  board.  1 L 

I 
STC A VlOEO TRAIN d 

SWITCHING UNIT ( 15) 
LA4 and U5 

d i e t r i b u t e s  v ideo  ta 

DEFLECTfON AMPLIP IER 

p o s i t i o n s .  Unit 

Grad to  provide overscan  
6. r-et Eri6g.r t o  t e r m i n a t e  SWITCKING UNIT CONT . 

rwwp a t  t h e  edge of  c r t .  

CONT. I W  FROM PPI NO.) 

VtDEO. OUT TO PPI NO.1 

Figure 12. Signal F l o w  Diagram 
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L W h I  P l k S  CWNILR- 
CLOCKWiSI R L W  I N M X  Ly: , 

ii 'srwr us[  OY w MORL ff 
IH FaLcwiw, INDLXING 
YYIWOO1 

-9 I N a X  

A KCV i h N X  
G W I  I N N X  
1 SMALL P I h  I 

P ~ ~ ~ U A L L L W I I L U ~ A I . U N I S ~ ~  ' ' ' 
c w o r ~  UAD ILXCCPI LS WBOI TOP VIEW ff I c 

P l h  l lU  ALL L ~ ~ . ~ ~ G u R A I I O M S  IS int 
P o w  U A O ~  ) v ,  IICIPI IS r.oi10 

1 

IC NO. L L X P A N M B U  . DUAL 4-INPUT WII 

THC LLIMLNl CONSISTS Cf TWO iXPANM8LC. 4 INPUI INVIRI IM.  
DRIKRS. IMIY ARC MSIGNLD LSPICIALLVFW DRIVING URGE 
U P A C l T l V I  LOADS AT H l W  SPCEOS. 

IMIV MAY 8t SHOWN I N C I M t R  Q M f  fOLLOWlNG COHICURAIIONS 

USIOAS "ANC'fUNCIION US10 AS "01). fUMCTION 
WITH s r ~ r c  INDICAIM w h  s r~ rc  (NOICAIORS 

ibb 
:#, 12 11 

W f N A l L  I W U I S  ARC HIWt. 
IINCtUOIMi CXPANMRi. W I P U T  
WILL $ I  LOW 

!bb 
,: I 2  ~ 
I1 

IXPAHMR INPUT MI USED I N  
"OR" COITIGURAItON 

I f  ANY INPUl  I S  LCW 
W T P U I  W i l l  b I  HIGH 

X . INPUI 1 1 ~ 1 1  
HAS W 
IFFCCI ON 
OUTPUl 

i 
/ I  

I1 

n 

I 

I1 H 

I L  1nJ. 5IXPANOABU . WAL J-INPUI P U l R  L4n 

II:L l ! lMLhl LOhSISI \ (T  I W L X P A h ~ B L l .  4 I W U i  IhVLYI4hC 
W I V t R I  Mn ARI M S l C M  0 I S P I C l A t t Y  FOR D R l r l k G  L A W S  

mi* mrr 81 WOWN INIIIHIRU: 1111 II~IOLVI~GCWIGURAIION~ 
USLU A i  "AND PU'ILIIO* U S t D A \ " W  I U h C l l l l C  
N I I H  SlAlC IYDICAIOIR WIII!I S1AlC l)rDICAICRS 

-- 
H H -- 
H I M  

ij-3. 

I 

:ab 

H 

GPtRAllONANO lRUlH 1A1L1 I S  
IOCSlICAL IOlXPLNOABL1 OUAL 4 - I W U I  
G A I i I K N Q  41 

H 

n 

I ,.- 
H 

I t  

1 

I 1 C H H H  
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-79- (and -80-) 

I IC NO. 7 DUAL A- INPUT EXPANDER 

I C  NO 6 IXPANOABLI-DUAL 4- INPUT CAE 

m[ 1 ~ t M t N l  CONSISIS M 1 1 0  [XPANDABLI 4 - l h P u I  GAIL C IRCUI IS .  
IHC CL[M[NIS M l v  B t  C R O S S ~ C G U P L ~ O  l O F O R M  A 81SlA8.[ 
M u ~ l l v l B R A l o R  OR I N 1  W l P U l S h U Y  8 1  C O N N ~ C I ~ D  INPARALLtL  1 0  
P lR fORM I H l  WIR[O W" FUNCTION 

W ~ Y  MY 8t. S n o w N  IN E I ~ ~ R  a rnr r c x i o w l m  CO~IG;JRAIIONS. 

U S f D A S  'ANV 'FUNCl lON US10 AS W ' F U N C T I O N  
WITH S I A l f  INDICAIOR WITH S I A l t  I N O l C A l M I S  

lM[ I U M I Y I  .3hS S I S Y  IWO s N O I P f \ > [ \ I  3 OD[ h l l h  
H l l H  C k A ~ A C l l R I S l t C S M L I : M I D I C  I h i  . w L !  0 1 0 0 0 ( r  
AND8LFFtR  L . fm(h l5  ~h 'H IS  .CClC FAMIIV 

3 - 3 6  

I2 I1 ,;A :a6 

i M 9 l I C A L  ~ O C ~ O C K ~ D F I I P ~ L C Q I I C  W 8 I L X C l P 1  MAY 8 1  S I I  O R C L i A R [ D I R M (  I U I  O U l P U l  S I D I  Of IH 

GRWNOI~K. IHI ' 0 .  WIPI,I W I L ~  s[r IH FLIP-FECP~' I-WIPUI w G n l  
G R W N D I N C  IN "I' O U I P U I  WILL  CLfAO 1 H  iL IP . fLOP I 'V'  O U l P U l  HIGH1 

lC  k 0 .  8 C L O C K ~ O  IL IP -FLOP 

I H t S E  C L O C K [  FLIP-FLOPS CONSIS IS  OT TWO DIRCCTLY C C N P l l D  F L I P - f L W 5 ,  O P i R A I I N G  
ON THI"MIS I IR-SWV["PRINCIP~~ .  m[ I ~ P U I  IMWMAIION 1 5  S I W ~ D  ~ r r  T r f  'MISI~R' 
IL IP -TLOP WHEN THE CLOCK V(XTACE I S  HIGH. AND I R A N j F I R R I D  1 0  Y I  S U V t  
WHEN THE CLOCK VOLTAGi I S  LOW. 

I H t  CLOCKtOFLIP-FLOPS CAN 8 1  W l R A l f O  I N I I M I R  I H I  R . 5  OR 1 . K  W O f .  
FOR J-ti O P f R A l l O N  MI "I' OUlPUT I S  CONNlCI tO  I O A  CLlAR I N P U I ,  AND THC O' W l P U l  
I S  C O N I f C T l D  I O A  S f 1  INPUT. 

A I Y N M R O N O U S  INPUIS .  D l R l C l  S t 1  ISI AND OlRLCt CLEAR ' (1  O V l R R I O I  
MI  SYNCHRUUOUS INPUIS. W M I l l l R  Y M A T O ~ l R  IhRJIS ARf A P P L I l O l O  l l i [ F L I P  (LOP 
P C  DlRfCT $ [ I  AND CLEAR I W U l S  P R f V A l L  
Ml OUTPUTS ARC I U f f l R f D ,  M L R l B V  R f W C I f f i  I H f  POSSIB IL ITY Of C l R C U l l  O IS IURBANCIS  
F R O M  l X T [ R W L  L I H  N O l S l .  

I2 CL 
'Q' 0 0 

C 
5 0 0 

I" - PRI: iOUs C.OLL P L L S l  
I n  , I  . N [ I I  CLOCK P U I I L  
NC ' NO CHANGL 
X S1A11 ff I H l  I N P U l  O f f  5 W l  

AFFICT SIAI~ a r u r  CIRCLIII 
0 . LO)( S 1 A i l  lMORL N I G A I I V L '  
I . HIGH 5 1 A l f  I M O R l  P O S l l l V t l  
U - l N M 1 i R M l N A l i  S I A I I  

awl ALLO)(ID 16 W l R I O  AS I - 6 '  

S Y M b i X S  U S 1 3  lk I H I 5  B W L  

3-L e; I ?  I 0 '  12 I 1  ? 5 0 

1 

O P i R A I I O N A N D  I R U l M  ' A 8 L i  I S  I M N I I C A (  
1 0  [XPANDABLl - W A L  I . I N P U I  G A l t  I I C  NQ 41 

F i g u r e  15. I n t e g r a t e d  C i r c u i t  Data Chart 

I 
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L=> Y GATE 
FORCE X Y 

SYMBOL P O S I T I O N  L=>  X ?GATE 
COORD FROM L=>  XY DATA 

CCC IMO I 

XY SYMBOL 
P O S I T I O N S  

COORD 

H=> 
XY SEL 

FROM MTU 
(SH 16) 

H= > 
X DATA 

FROM AU 

CD MAP XY 
SYMBOL P O S I T I O N  

COORD 

1 

e INVERTER H=> XY CARTES I A N  
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L= > 
$A CLK* 

FORCE X Y 
SYMBOL POSITION 

COORD FROM 
CCC IMO 

XY SYMBOL 
POSITIONS 4 

COORD 

CD MAP XY 
SYMBOL POSITION 4 

COORD 

t 1 

L=> Y GATE - Y SHIFT 
L=> X GATE GATE 
L=> XY DATA 

* 
H=> 

(SH 16) 

H=>Y SHIFT . 

Y DATA 
FROM AU 

Y DATA 
- v 2 INPUT GATE L=>Y DATA 

XY SEL INVERTER . L=>XY SRL B I T  = 1 

(SH 1 6 )  
, (SH 1 6 )  

H= > L=> Y I N  CARTESIAN COORD 
X DATA 

FROM AU , X DATA 
INPUT GATE L=>X DATA 

L-XY I N  CARTES I A N  COORD A B I T  = 1 
L=>X I N  CARTESIAN COORD 

- 
* 

4 I *, (SH 16) 

1 

C X SHIFT 
GATE 

C 

A * INVERTER 
- 

H=> XY CARTES I A N  COORD (SH 1 6 )  

H=X SHIFT 

(SH 1 6 )  
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4 1 -  (and -82-1 

L=>Y  OBIT=^ H=>Y 0 * 
I =>Y BIT 1 1 - - m H=>Y 

L * 
=>Y SHIFT L=>Y 'BIT=I w H=>Y 

D + 
.c 

Y DATA w 
12-BIT H= >Y 5 

SHIFT REGISTER C 

L=>Y DATA 
B I T  = 1 

C 

t=>Y SIGN BIT=l C 
H=> Y SIGN 

( S H  16) - D I G I T A L  
LINE DRIVER 

X Y  SYMBOL 
POSITION 

SHIFT REGISTER 

COORD TO S C ' S  
+ V I A  DFG 

U 
H= > X  
H= >xl w 

0 
H= >x2 
H= >X3 

e 
t 

H= >X 4 * 
H= >x 5 

C 
H= >X 6 

H = > x ~  
* 

H= >X 
w 
w 

H = > X 9  - 4 

H=>X t 

PATCHING 
UNIT 
2 7 

F i g u r e  1 7 .  Intermediate L o g i c  Diagram 

( S H  16) 
L=> X SIGN B I T = l  * ti= >X SIGN 

(SH 1 2 & 1 6 )  
- 
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J S I  

TEST_ 
PPS 

AZ 

INPUT 

- 
A l l  

B3 

B1 

A10 

TEST 

AZ 
INPUT 

FREE RUNISTOP/+ 
NORMAL SWITCH 
SELECTS At  AND 
PRETRIG NORMAL 

v 
TO OTHEH 

OR TEST. (3)  FOUR MAP 
MODLES 

AS 

6 

Produ 

::::; 
pos r  
p o r t i  

- 
- L ~ U  

X 

~5 - 

PRE-TRIGGER DELAY UNIT (8) U 1 2  

Accepts P re -Tr igge r  from r a d a r  system, de lays  
t r i g g e r  proper amount t o  correspond t o  "zero  
range" time. Genera t e s  Long Range Unblmnking 
(LRU) g a t e  used i n  sweep g e n e r a t i o n  c i r c u i t .  

LRU ad jus t ed  t o  be longe r  than  l o n g e s t  
range r equ i red  from t h e  mapper. 

w 

v - 
T w 

L 

-u 
5 

-) 

SS 

and R2 s i g n e l s  a r e  conver ted  t o  8 h e  and 
c o s i n e  waves. ( 9 )  1 A l 6 ,  21.  
Type "2" A z  Data comes from APCU i n  a n t .  
pedestal and i s  conver ted  t o  s i n e  and c o s i n e  
waves. (18,  19 ,  2 3 ,  and 21)- 

1A14,15,17,18,19,20,22,&23 

LRU , 

- 

I 

-b 

J? J? 
\ I )  

UNBl 
Unbla 

PRE-TRIGGER DELAY UNIT ( 8 )  1 ~ 1 3  
s t a r t  
mina t 
t r a i l  L 
7 

NO. 2 

- 
A Z  DATA CONVERTER 

Type "1" Mapper, Az. Data comes from synchro 
t r a n s m i t t e r  i n  a n t .  pedestal. S1, 5 2 ,  S3, R1, 

- - 
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"X" SWEEP GENERATOR (10) 
U 2 6 ~ 1  t h r u  U30A1 

Produces sweep ramp v o l t a g e s  i n  
response  t o  s i n e  u w e  i n p u t  and 
sweep g a t e s .  Pos.  s i n e  wave i n ,  
pos ramp o u t .  Amplitude is ,pro- 
p o r t i o n a l  t o  amp. o f  s i n e  wave' i n  

b 

-c 

"X" DEFLECTIOb 
(11) U26A3 

g Prov ides  power .' f o r  l i n e a r  rar 
t h r u  eas t /wesr  
yoke. 
, 

PRE-TRIGGER DELAY UNIT (8) U 1 2  

Accepts P re -Tr lgge r  from r a d a r  sys tem,  d e l a y s  
t r i g g e r  proper  amount t o  correspond t o  "zero 
range" time. Genera te s  Long Range Unblanking 
(LRU) g a t e  used i n  sweep g e n e r a t i o n  c i r c u i t .  

LRU ad jus t ed  t o  be longer  than  longes t  
range r equ i red  from t h e  mapper. - 

LRU . 
x u 

,, 

C- 

LRU 
NO. 2 * 

1 / 1 1  j- 

- -, 
PRE-TRIGGER DELAY UNIT (8)  lA13 

1A14,15 ,17 ,18 ,19 ,20 ,22 ,&23 

- 
SWEEP 
GATE 

4 

t h r u  n o r t h / s o ~  
yoke. 

b 

I ORTHOGONAL 

L-,-- 

-) 

>PI 
CH 
i ND 
MAL 

\L/ 
1 0  OTHEH 
FOUR MAP 
MODLES 

* 4 

7 
I 

* 

A Z  DATA CONVERTER 

Type "1" Mapper, Az. Data comes from synchro 
t r a n s m i t t e r  i n  a n t .  pedestal. S1,  52,  S3,  R1, 
and R2 s i g n a l s  a r e  conver t ed  t o  s i n e  and 
c o s i n e  waves. ( 9 )  1Al6, 21. 
Type "2" Az Data comes from APGU i n  a n t .  
pedestal and i s  conver ted  t o  s i n e  and cos ine  
waves. (18, 19, 2 3 ,  and 21)- 

h 

L , I E E P  
GATE 

w p 

J? J? 
\ fl 

J6  

- 
T 

v - rn 

* 

UNBLANKINC GATE GENERATOR (10) 
Unblanking ga te  s t a r t 8  wi th  the  
s t a r t  of  t h e  LRU g a t e  and t e r -  
minates  a t  overscan r e s e t  o r  t he  
t r a i l i n g  edge of  t h e  LRU. 

"Y" DEFLECTID) 

AND CENTER 
"STC"RAW 

(10) 

NORMAL 

- + BLANKING 

6 

(11)  1A26A3 I 

Provides  power 
f o r  l i n e a r  rar "Yo' SWEEP GENERATOR (10)  

\ /  

8 SAWTOOTH 
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-83- (and -84-) 

J SAWTOOTH 

- - - - - -  

VIDEO PROCESSOR ( 1 3 )  
1A1, A2, A3, A6 and  A7 
Clamps v i d e o  t r a i n  t o  

"STC" RAMP GENERATOR BLANK Norm. b l a n k i n g ,  c e n t e r  b l a n k i n g ,  s e t  v a l u e  and c l i p s  . AND CENTER BLANKING 2 ) and sweep f a i l u r e  m o n i t o r .  peaks  t o  d e s i r e d  amp. 
( 1 0 )  P r o v i d e s  f o c u s  c u r r e n t  f o r  CRT, M o d i f i e s  v i d e o  w i t h  

and  a m p l i f i e s  v i d e o  from PMT. STC waveform. n 2 The AGC a c t i o n  i s  a l s o  p r o v i d e d  - 
D by t h i s  b o a r d .  

i 
i 

I STC - VIDEO TRAIN 

PINCUSHION . CORRECTION -L SWITCHING UNIT (15) a 

1A4 and LA5 
A A c c e p t s  v i d e o  from 

DEFLECTION AMPLIFIER BOARD a l l  f i v e  map m o d u l e s ,  

- -  (11) lA26A3  t h r u  lA30A3 ') d i s t r i b u t e s  v i d e o  t o  
'Y" DEFLECTION AMPLIFIER M o d i f i e s  sweep s i g n a l s  t o  pro-  A any  o n e  o r  a l l  i n -  
( 1 1 )  1A26A3 t h r u  1A30A3 A v i d e  p i n c u s h i o n  and o r t h o -  d i c a t o r s ,  up t o  12 

P r o v i d e s  power a m p l i f i c a t i o n  .. FEEDBACKC g o n a l i t y  c o r r e c t i o n .  The p o s i t i o n s .  U n i t  
f o r  l i n e a r  ramp o f  c u r r e n t  y3 13 sweep a m p l i t u d e  i s  a l s o  moni- r e s p o n d s  t o  commands 
t h r u  n o r t h / s o u t h  d e f l e c t i o n  'dl6 toxed  t o  p r o v i d e  o v e r s c a n  FROM OTHER S e n t  from REMOTE 
yoke . r e s e t  t r i g g e r  t o  t e r m i n a t e  FOUR MAP SWITCHING UNIT CONT. 

t 
sweep a t  t h e  edge  o f  c r t .  MODULES - E BOX, 

i 

1 
PINCUSHION CORRECTION 2 3 4 5  I I I I I I I I I I  6 7 8 9 l O I I I Z  

CONT. I N  FROM PPI N Q I  

V10E0 OUT TO PP I  N0. l  

Figure  2 1 .  Signal F l o w  Diagram 
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-55- ( and  -86-) 

TO AT1 
J3 PI OUPLEXER < VIA 

F L I  FILTER F[ EXCITER :L!:j 
J7 PI 

MOOULATOR - DJ 

Jl P2 

J2  
- --< 

NOTE PARTIAL REFERENCE DESIGNATIONS 
ARE SHOWN. PREFIX ALL WITH IAl .  

-- 

Figure 2 5 .  Sample Block Diagram of Chassis 
with Plug-in Units 

ECHO 
SUPPRESSION 
GATE 

-- 
J 5 
< 

RECElVER 
VIDEO 

I 
* 

INTERROGATION 
OVERLOAD 
CONTROL 

TO 
MONITOR 

< 
P/O 
J4 

JI 
* - 

DEAD 
TIME 
GATE 
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AT1 DUPLEXER JI  ?I 

41,4 PI - - 
$0 

A l 
DIRECTIONAL 

COUPLER 7 
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A l d l  
'".N5PO*UlU SUPPLY 

111dAr l  

r O w L H  0100c INPUT AIJ) 

I ro r c s r  OICK 
1114151  

1.f 
A U P L l f  IER J4 P@ - 

J I 

9 ? S & l  

&OR 
1 

L P R  

LOCAL OSClLLAlOR 

INV LOG IF  VIDEO i - r l L 1 E R E D  O N - C H A N N E L  WIDLO - 
DN.CM4NNEL VIDEO 

VLRIIOLE SM1PED PULSES C/O JI  

IN~E*MOGATION U V E ~ L O A O  C O N ~ ~ O L  - - - - --A - - -- - -. - - - - ---(o 1 0  u O h 1 1 0 n  

V I R  I M I C C D  

MOOUATCD P I 0  P4 P I0  J I  
R f  I N  

I ST POWER 
AT2 ' 

ISOLATOR MODULITLO 2 NO POWER 
S t i I C t O  
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Figure 26. Sample Chassis Schematic Diagram 
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F i g u r e  30. Power D i s t r i b u t i o n  Diagram 
( s h e e t  1 of 2 )  
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F i g u r e  30. Power Distribution Diagram 
( shee t  2 of  2 )  
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Figure 32. Mechanical Schematic 
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