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PREFACE

The material for these standards has been gathered from several sources.

The intent of the authors is to achieve the greatest simplicity of format for

Air Force Weapons Laboratory (AFWL) technical reports in conformance with

MIL-STD-847A requirements. While these standards are addressed to AFWL and

its contractors, they may be of value to other organizations producing scien-

tific and engineering reports.

The authors wish to thank Ms. Ethel Olson, whose background experience

contributed immensely to the fine detail; Ms. Gloria Delgado for composition;

Mr. V. Coy Jones, Mr. Arthur B. Davis, and Ms. Patricia J. Phelps, all of SUR.

The authors wish to acknowledge the wholehearted encouragement of Mr. William

J. Moulds, Chief of the AFWL Technical Services Division (SU), and the close

supervision and support of Mr. John D. Gerrard-Gough, Chief of the Technical

Reports Branch (SUR).
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INTRODUCTION

TECHNICAL REPORTS

This publication provides Project Officers, technical writers and typists,

and others with guidance in preparing professional technical reports for the

Air Force Weapons Laboratory (AFWL). Its purpose is to standardize details

for clarity, uniformity, and consistency to reduce the costs of preparing,

editing, reproducing, and distributing such reports. It implements Military

Standard 847A (Ref. 1) for the AFWL and is to be used for the preparation of

in-house, contractor, and grantee technical reports. Special instructions

pertain to DNA-funded reports.

A technical report (TR) is defined in Reference 1 as any preliminary or

final technical document written for the permanent record to document signifi-

cant scientific results obtained from, or recommendations made on, Department of

Defense sponsored or cosponsored scientific and technical activities. AFWL/SUR

processes all AFWL TRs for submission to the Defense Technical Information

Center.

Preparation Instructions are covered first; succeeding sections include a

breakdown of the elements of a technical report into Front Matter, Body of

Report, and Reference Material. Instructions on DNA-Funded Reports provide the

additional information needed to process this type of TR. The section on

Measurement Units references the Metric Guide approved for Government use; it

also includes a list of standard abbreviations for ready reference. The

Security Classification Requirements section delineates the additional informa-

tion needed to process classified reports, and it references pertinent security

regulations.

Format samples follow immediately after instructions. This document,

therefore, can be used for reference in specific areas and does not need to be

read from cover to cover. An index is included to aid the reader in finding

the specific areas of interest.

1. Military Standard, Format Requirements for Scientific and Technical Reports
Prepared by or for the Department of Defense (MIL-STD-847A), 31 Jan 73,
(Notice 2, 1 July 1978).

5
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OTHER TECHNICAL PUBLICATIONS

Series XX-500 TRs--Reprints of theses. dissertations, and journal articles

may be published "as is" with an AFWL-TR-XX-500 number obtainable from SUR.

SUR will provide editing and typing support.

SUR will assign the XX-500 number and process the DD Form 1473, the cover,

and the Distribution List for submission of the reprint through AFWL/DAR to the

1606 ABW/DAR for publication of the required number of copies.

Approved, but unpublished, theses and dissertations may be published with

a regular TR number and processed by SUR.

NOTE TO PROJECT OFFICERS: When your thesis or dissertation is printed and

published as an Air Force Institute of Technology (AFIT) TR with an AFIT TR

number, be sure to include your organization and address on the Distribution

List for the number of copies needed.

Technical Notes--A Technical Note (TN) contains information for use primarily

within the originating activity; it is not of widespread scientific significance.

Because the range of interest in a TN is limited, distribution of a TN is

restricted to AFWL organizations, but may be made known to specific investigators

outside AFWL. Include the AFWL Technical Library (AFWL/SUL) and Historian

(AFWL/HO) on the Distribution List.

Use the same format as a TR; however, variations are acceptable. SUR edit-

ing assistance is available; however, the Projoct Officer's organization assigns

the TN number, processes the TN, and sends it to the 1606 ABW/DAR.

Although a TN is not entered into the Scientific and Technical Information

(STINFO) program, the quality of all TNs must be approved by the AFWL STINFO

Officer, the Chief of SUR.

NOTE: If the contents are of interest to the scientific community in

general, the document should be changed to a TR and processed as a TR.

6
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PREPARATION INSTRUCTIONS

DRAFTS

Contractors and laboratory personnel will submit clean, typed, 12,- or

double-spaced drafts to AFWL/SUR for assignment of a TR number and editing.

The editor will look for the following:

* Complete and acceptable technical presentation

* Clear, informative writing

" Clear, uncluttered professional illustrations

" Proper format

All edited drafts are sent to the Project Officer for review and ajreement.

The Project Officer will return in-house drafts to AFWL/SUR for processing.

The Project Officer will review contractor prepared reports for complete and

accurate technical content and compliance with contract specifications. He will
then return an annotated edited/reviewed copy of the draft to the contractor for

correction and preparation of the final, reproducible, camera ready copy (CRC).

The contractor must return this draft with the CRC.

CAMERA READY COPY

The contractor will prepare the CRC on white, heavyweight, opaque bond paper

or reproducible masters (8 1 by 11 inches) suitable for camera and microfiche
reproduction. Submit originals, printed on one side only, with no binder holes.

Print must be clear, legible, and in particular reproducible.

Handwritten calculations and equations are not acceptable for AFWL TRs.

Figures, tables, or inset material must be taped or pasted down all around
the sides. Use transparent tape. Keep paste within the mairgin of the inset;

overlap around the edges causes smudging and is not acceptable. This is a
requirement of 1606 ABW/DAR, because of reproduction equipment limitations.

Delete all extraneous markings such as contractor TR numbers, drawing
numbers, and similar contractor identification. The contractor's TR number

may be included on the DD Form 1473.

AFW'L/SUR will inspect all incoming CRC for compliance with these standards.
Unsatisfactory CRCs will be returned to the contractor through the Project

Officer. If necessary, SUR will meet with contractors to resolve problems and

7
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provide guidance. Upon completion of publication, all CRCs are returned to0 the

Project Officer for disposition.

The Defense Technical Information Center (DTIC) reduces each report to

microfiche and then uses the microfiche to print hard copy in response to

requests. A report that is merely legible will make a poor quality microfiche,

resulting in an unreadable hard copy. Therefore, AFWL requires that CRC sub-

mitted for AFWL technical reports must be original print. This includes not

only the text, but forms, drawings, schematics, tables, listinqs, and computer

printouts. Photographs must be black and white glossy prints. Color requires

special authorization. In cases where reproduction with electrostatic copiers

is unavoidable, care must be taken to insure that only a good quality product

is submitted.

DISTRIBUTION

Distribution list--The Project Officer provides SUR with a listing of the

required distribution. Distribution lists should be kept to a realistic minimum.

DTIC provides secondary distribution to government agencies and bona fide con-

tractors. In addition, the Project Officer is responsible for obtaining prior

approval of distribution from Headquarters, Defense Nuclear Age-icy (DNA),

ATTN: STTI, for all DNA-funded technical reports.

Distribution lists for classified reports will include a statement signed by

the Division Chief that all addresses have the appropriate facility clearance

and storage capabilities. SUR has a form letter for this requirement. NOTE:

Some contractors are cleared to work on classified projects and in classified

areas but do not have the facilities for storage of classified material.

Figure 1 is how a sample distribution list will appear in the report. To

avoid lengthy lists comprising many pages of print, only the organization and,

where necessary, the city are shown. A copy of the Project Officer's listing

containing complete addresses is forwarded to SUR with the letter of transmittal.

Handling--Initial distribution is handled by the AFWL Project Officer.

Subsequent TR requests are sent to the Defense Technical Information Center,

Cameron Station, Alexandria VA 22314, and may require the originator's approval

to release classified and limited distributio- reports.

Distribution release statements--AFWL TRs must display one of the following

distribution release statements.

8
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DISTRIBUTION

DTIC (DDA)
AUL (LDE)
AFSC (DLWM)
AFELM, Rand Corp, Santa Monica
AFWL (SUL)

(HO)
USAFA (FJSRL)
AFAL (TEO)
SAMSO (DYD)
NWC (Code 343)
AFATL (DL)
AFAPL (RJL)
McDonnell-Douglas, St Louis
Boeing, Seattle
Hughes, Culver City
Hughes, Malibu
Westinghouse Rsch Lab, Pittsburgh
Official Record Copy (AFWL/NTMS/Pir Jones)

Figure 1. Sample distribution list in report.

Statement A

Approved for public release; distribution unlimited.

Statement B

Distribution limited to US Government agencies only; test and
evaluation of military systems/equipment are discussed in the
report; mo. yr. Other requests for this document must be
referred to AFWL (---), Kirtland AFB, NM 87117.

Distribution limited to US Government agencies only; opera-
tional testing of equipment/systems is discussed in the report;
mo. yr. Other requests for this document must be referred to
AFWL (---), Kirtland AFB, NM 87117.

The Project Officer determines which statement applies.

Approval for public release--All Statement A reports must be cleared by the

AFWL Scientific and Technical Information Officer (STINFO) and approved for

public release by the Air Force Contract Management Division's Public Affairs

Office (AFCMD/PA). See sample form letter (Fig. 2) available from SUR. PA

requires eight copies of the report.

PREPARATION

Spacing--Use 1 or double line spacing for the text of drafts and CRC. An

extra half to one space between paragraphs is desirable for easier reading and

9
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DEPARTMENT OF THE AIR FORCE

Request Anproval ,?

AF J'P j',F
AECM1. PA Pub .--
1' T RN

1. "eI at i' ,'i jo " 1"

o 'J" .iu1o 1

Siie an' !o of ''
onten; cf'Sl onl la

'*Ii onal1'

Ty ' KSI S,,ov

I,' *C liw" ,tri. v ,i , 11, 1" i iv i
ili l..0 1 j t'' OGW "dt it hiub 601. ti r , 3 a CG'd m( W'it-, 90D

Dir"Ie'I'll 5- n witSi respec~t to se(.urity and 5400.o H reqiards to

TiiT3 a 17

(a) Front.

Figure 2. Form letter requesting approval for public release.
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CHECK LIST FOR PUOLIC OELLAS; ,F - C;ICAL IFOR, ATION
FRs -0-45 ano lI,-17)

Title of document"

The document was pre)a red vidor:

a. Job Order Nu br (JO '

Contract awnb': r. ur :5.

Does :ontrci lt nove a tr: ,1e . "IJ,do? ( Yes n

Request for tlea t7Wo ., itj'.I i ' 0.: 1

b y _ N e C1 t io n ,

If anproved for public release, the docu'lent will be reIea .on to

------- (Event--or ;.ledia, Location ani D-ate) . . .

Approval is requested by:

IN S) RU C -ICN S

I. Office symbol and project officer/,uthor and phone nu::ber r ust be
listed in "Reply to Attn of" space of tne letter on reverse. The
letter must be sioned by the responsible branch or division chief--above
the originator, as a minimum.

2. Public release approval means tnlimited distribution, and world-wide
release in tne case of documents beinn released to the clarirg house.
Cleared documents sent to the Defense Tec:nical Information Center (DTIC)
are forwarded to the Department of Com;ierce's National Technical Inforiiiation
Service (NTIS). NTIS sells without restriction to any customer.

CAUTIO:N: oistribution Limitation Stateeents (Ref. AFR P0-45) on
unclassified oapers aDly when the government does not have the right
to disseminate information that is proprietary either to the contractor
or to another government. It also apolies when release of another's
information would be unfairly prejudicial. Generally, only unclassified
"working papers" are limited to DTIC. (Ref. 0OD Directive 5200.20 and
AFR 12-30).

(b) Back.

Figure 2. Concluded.
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editing. Single-spaced CRC is acceptable for reports with no equations.

Single-spaced drafts are not acceptable.

Single space footnotes to text and tables, using 12 or double spacing

between footnotes.

Single space references and bibliographic entries, using l or double

spacing between entries.

Page size and margins--Published reports are 8 by 11 inches. Allow a

1-inch margin on all sides of the page to provide a printing image of 6 by 9

inches.

Word and paragraph division

Word division

" Never carry a divided word over to another page.

" Never divide a word of one syllable (Example: search),

• Never separate a single letter or the first two letters
from the rest of the word (Examples: a-round, se-lect).

" Never carry a two-letter syllable over to the following
line (Example: like-ly).

Paragraph division

" Never divide a paragraph of less than four lines. Type
the whole paragraph on one page or the other.

" Avoid "widow" lines--one liners that start a paragraph
at the bottom of a page or end a paragraph at the top
of a page.

Correcting typing errors--Use liquid white-out or adhesive correction tape

to correct typing errors on CRC. Correctible typewriter ribbon (lift-off tape)

is acceptable for minor corrections. Do not erase or use chalked paper. Strip

in paragraph-size changes or corrections.

NUMBERING SYSTEMS

Basic rules--Use Arabic numerals for all numbering systems.

Exceptions: Section numbers and volumes, if applicable, will be in Roman

numerals; i.e., Section IV, Volume 11. Appendixes are identified by letter

designation; i.e., Appendix A, etc.

Number figures, tables, equations, and references consecutively throughout

the main body of the report (e.g., Table 5, Figure 2). Include the letter

12
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designation with the numbers for material in appendixes (e.g., Figure A2). See

appropriate paragraph or section for details.

Numbers at the beginning of a sentence are spelled out.

In text, spell out numbers one through nine; use numerals for 10 and over.

Use numerals involving a group of 2 or more numbers in which any 1 is 10 or

more:

* The capacitor has 3 leads, 2 p,irs of
controls, and 12 settings.

* There were eight pressure transducers
(five Kulite and three bar gages).

" There were 25 pressure transducers
(15 from Test A and 10 from Test B).

" the fourth anchor bolt the 10th anchor bolt

Numbers under 100 preceding a unit modifier containing a number are spelled

out:

* three four-pole switches

* one 10-channel magnetic spectrometer

* 120 10-acre hypothetical sites

* 120 three-way experimental switches

Units of measurement and time are expressed in numerals. NOTE: Use the

abbreviation for units involving exact measurements.

* 1 in

* 2 ms

- 1 mm

Decimal points should be preceded by a zero.

* 0.25 km

For an inclusive range of numbers, use the following patterns:

* Figures 1-10

* pages 352-357

* 1906-38

13
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Other examples:

three-fourths of an inch 10 x 10 mm

three capacitors '/2-in-diameter pipe

four strain tests 312 orbits

2 to 1 6 hours 4 minutes 20 seconds
(6 h 4 min 20 s)

tests 5 and 6
2:1

the seventies
2% to 4% increase

0.5 m
$2 to $3 million

320-36°F
1980's mid-1980

Page numbering--Number all pages consecutively in Arabic numerals. Center

page numbers one-half inch above the bottom of the page. Begin numbering with

the first right-hand page immediately following the Report Documentation Page

(DD Form 1473). Simply start with page 1, and continue with 2, 3, 4, etc.,

throughout the report. Do not combine the page numbers with the section numbers,

appendix letter, or similar system.

Do not number the Abstract page nor account for the DD Form 1473 in page

numbering. The Abstract will be put on the DD Form 1473 by AFWL/SUR.

Odd-numbered pages are right-hand pages, and even-numbered pages are left-

hand pages. The contents page, the first section, and the first appendix all

start on a right-hand page.

Blank pages--Only left-hand (even-numbered) pages may be blank pages.

For unclassified reports only, double-number the page preceding a blank

page (e.g., 3/4). This procedure eliminates the need for a separate master

sheet with just a page number on it. Samples are shown in Figure 3.

Section and paragraph numbering--Number headings and paragraphs only when

needed for clarity. Do not use a decimal numbering system. If needed, number

section headings in uppercase Roman numerals, and center the section heading on

the first line of type on the page.

Start each section on a new page.

14
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xxxxxxxxxxxxxxxxxxxxx1

xxxxxxxx xxx xxx xx xxxxxxxxx xx

xxxxxxx xxxx xx xx x xx x xxxxxx xx

3/4

(a) Front. (b) Back.

Figure 3. Sample of double-numbered page for unclassified report.

HEADINGS

Use the following format for section and paragraph identification.

I. FIRST-ORDER HEAD

1. SECOND-ORDER HEAD

a. Third order head--Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
X XXXXXXX XXXXXXXXXXXXXXX XXX XXXXX XXXXXXXXXXXXXXXXXXXXXX XXXXXX XX

(1) Fourth order head--Xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

(a) Fifth order head--Xxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

15
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Use the same format without the letters and numbers if section and paragraph

identification is not required.

FIRST-ORDER HEAD

SECOND-ORDER HEAD

Third order head--Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Fourth order head--Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Fifth order head--Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Bring subsequent lines of each paragraph and subparagraph back to the margin,

except for word listings or short statements.

In reports where paragraph identification is not used but identification

of a subparagraph listing is needed, use the number or letter designation that

would normally fall at the particular indent, e.g.,

The components used in the system were as follows:

a. Vacuum system

b. Pressure measuring system

c. Cathode, grid, and collector

d. Waveguide assembly

The components used in the system were as follows:

(1) Vacuum system

(2) Pressure measuring system

(3) Cathode, grid, and collector

(4) Waveguide assembly

MATHEMATICAL MATTER

The following practices will standardize the presentation of mathematical

expressions in AFWL technical reports.

16
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Use typewriter composition for all mathematical expressions; use transfer

sheets for mathematical symbols and oversize print not available on the type-

writer.

Display (set off from text) all numbered equations and those unnumbered

equations that should stand out.

Indent displayed equations at the double paragraph indention. Use triple

paragraph indention~s for continuations. M~ake whatever indention adjustments

are necessary to accommodate lengthy equations. This method is considerably

less time-consuming than centering.

Number all displayed equations consecutively, beginning with 1, and enclose

numbers in parentheses at the right-hand margin. Place the number on the same

line of a single-line equation and on the last line of a multiple-line equation.

For appendix equations, include corresponding letter designations with the number.

Do not punctuate displayed equations.

Parentheses, brackets, braces, and integral and summation signs must be as

high as the mathematical expressions they enclose.

Spacing--Put a space before and after mathematical signs (= + ,x,,

*,,etc.).

ts=t - r/c

Exceptions to the rule follow.

Do not space around a mathematical sign in a superscript or subscript,

or in the limits of the summation sign or integral sign.

e Sn (t-t')f

The minus sign in a negative quantity is set tight, except before a

built-up fraction where the space is needed to separate the sign from the

fraction dividing line.

The plus-or-minus symbol is set tight when it qualifies a number and is

spaced when it operates a number.

an accuracy of t5 seconds 10% N ±2%

17
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Treat simple mathematical expressions in a sentence as part of the running

text. Do not break up a simple equation such as t > 0 or an expression such as

sinh x at the end of a line. A sample of spacing of mathematical text follows.

Figure 2 shows a particle with charge q located

outside a perfectly conducting cylinder tube with

length Z and radius a. Let a(z,f) be the induced

charge density on the tube.

For t > 0 one deforms C into C, and C_.

Simplify text equations; i.e., use an oblique line rather than a horizontal

bar:
AA/BC rather than

(A/2) cos x rather than Z cos x

VT/2 rather than i VT

Arrangement--Arrange parentheses, brackets, and braces in an expanding order:

Place transitional words on a separate line at the left margin between

equations.

Since

(12) V
2

and

VA = 2V

therefore

Cy 2 V2

18
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Define all symbols used in equations; list definitions if n-umerous, e.g.,

where --

v = average velocity

E= amplitude of the EMP

T = electron energy (eV)

= magnetic field

If a report contains numerous symbols, repeat them in a list of symbols. See

subsection Abbreviations, Acronyms, and Symbols in the section on Reference

Material.

When necessary, divide long equations before a mathematical sign

(, +, -, etc.). Several example equations follow:

Sample equations

vX (I J + Et ()

Q = A 2P1 ( )I 2gplvl (-) (2)Y1/Y]

A2) 2[g L) (2)

EDITORIAL AIDS

The frequently used standard mathematical signs and symbols (Table I) and

the Greek alphabet (Table 2) are presented here for quick reference. Table 3

identifies customarily used editorial and proofreading markings.

19A _ _ _ _ _
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TABLE 1. MATHEMATICAL SIGNS AND SYMBOLS

equal to varies directly; is
not equal to proportional to

approximately equal to DEL--gradient

equivalent; similar DEL DOT--divergence

identical with 7x DEL CROSS--curl

not identically equal 
therefore

•nin.ysince, because~infinity
and so forth

equal to, in proportion ... (in relation to sequence)

< less than prime, double prime,

> greater than triple prime

< less than or equal to factorial

greater than or equal to absolute value of quantity

L angle 
within the bars

perpendicular to, approaches the limit

II parallel to f integral

radical, root summation

X or. multiplied by

: o/ ratio of, proportion a partial differential

+ plus or minus lim limits of

TABLE 2. GREEK ALPHABET

A a ALPHA N v NU

B B BETA XI

r y GAMMA 0 o OMICRON

A 6 DELTA IT Tr PI

E z EPSILON P p RHO

Z ZETA E a SIGMA

H n ETA T T TAU

0 e THETA T u UPSILON

I L IOTA 4 0 PHI

K K KAPPA X x CHI

A A LAMBDA T 0 PSI

M P MU W w OMEGA

20



AFWL-TR-80-999

TABLE 3. EDITORIAL AND PROOFREADING MARKINGS

MARK CORRECTION REQUIRED EXAMPLE

OR ( Period required The report was accepted. Copies

were made. A

OR (0 Comma required It was adjusted;calibrated and sealed.

OR Q Semicolon required The mechanism stopped(;a cam had stuck.

A OR ( Colon required It is indicated by the following:

KOR (2) Quotation marks required ...the so-calledcascade effect

OR 3 Hyphen required The high-pressure system...

X Dash indicated a. Calibration--The oscilloscopes were...

cf Begin a paragraph ( Occasionally a photograph may be used...

No paragraph required ,tbf4But the actual data have not indicated...

V;A Make super- or subscript A A'!and A AA the

Use italics ... an a-priori indication that...

Underline The valve must not be opened.

Use capital letters The afwl at kafb...

/ Use lower case letter A large/ounter was needed.

////// Initial cap only A C0MPI# electron was measured.

No space; close up Close up this sp-ace.

* OR \ Leave space Leave a~pace here.

# Allow spaces in direction Allow four spaces to next line. Ti-
indicated

Insert space vertically fItem 1
>Item 2

#>Item 3
Align vertically Step 1I

Step 58
Step 1

Delete Develope thisparagraph.

STET Let word(s) remain Include the following 44 items. 5r~z-

(1] Transpose letter or word Transp4 the data to a tape recorder.

Move to right ]Move to right.

[ Move to left [move to left.

J [ Use block indentation ]Quoted materials, etc. F

r-1 Uj Move up; move down t/a lLQJ

SPOR 0 Correct the spelling Sej, rate point...

@3 Spell out abbreviation The, EChas...
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ELEMENTS OF A TECHNICAL REPORT

ORDER

Although technical reports will not contain all the following elements,
those used must appear in the following order:

Front matter. Front cover

Report Documentation Page, DO Form 1473 (required)

Summary

Preface

Table of contents
List of illustrations

List of tables

Body of report. Introduction

Main text

Concl usions

Recommendations

Reference material . References

Bibliography

Appendixes
Glossary of terms

List of abbreviations, acronyms, and symbols

Index

Distribution list

Back cover

VOLUMES

When a report is comprised of several Volumes, use Roman numerals to
identify each Volume.

All Volumes of the same TR will carry the identical basic title, and each
separate Volume will carry the identifying Volume number and a distinctive
subtitle.

Specify the Volume number and the total number of Volumes; i.e.,
Volume I of 111.
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The Abstract of a multiple Volume TR may encompass all the Volum~es and thus

be the same in each volume, or it may be written to cover the material in each

volume separately.

Treat each volume as a separate document with separate covers, DD Forms 1473,

Tables of Contents, and numbering systems for pages, figures, tables, etc.

See samples in Figures 4 and 6, pages 27 and 34.

PARTS

The 1606 ABW/DAR capabilities necessitate a limit of 300 pages per publica-

tion. Therefore, lengthy TRs must be broken down into Parts.

Breakdown--Treat this type of report as one continuous publication with

covers separating the Parts at approximately every 300 pages.

Start each Part at a new section or major paragraph heading when possible.

Be sure each Part begins on a new right-hand (odd-numbered) page.

Front cover--Identify each Part in Arabic numerals on the front cover:

Part 1 of 2; Part 2 of 2. See sample covers in Figures 4(a)-(d), pages 25-28.

DD Form 1473--Add a statement to Block 18 (Supplemental Notes), to encompass

the following type of information:

This report is divided into two parts. Part 1
consists of the front matter and text pages
1-252. Part 2 consists of text pages 253-490,
Appendixes A and B, and the distribution list.

Place a DD Form 1473 at the beginning of each Part.

Block 1 will reflect the TR number and the particular Part number; i.e.,

AFWL-TR-78-00, Part 1 (or Part 2 or Part 3 as appropriate).

Block 4 will show the title of the TR and the Part number as follows:

TITLE, Part 1 of 3 (or Part 2 of 3, etc., as appropriate).

Block 13 will reflect the number of pages within the covers of the specific

Part.

All other information on the DD Form 1473 will be the same for all Parts.

See sample DD Forms 1473 in Figures 6(a)-(b), pages 33-34.
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FRONT MATTER

FRONT COVER

The front cover will be prepared by SUR personnel from information provided

by the Project Officer or contractor. Include the following inforriation on the

front cover and set up in block form at the margin, alongside of and just to the

right of the AFWL logo. See Figure 4.

Report number--Use the alphanumeric designation assigned by SUR, which

include the year and the number; for example, AFWL-TR-78-123.

Title--Display the title prominently and make it brief and descriptive. Set

subtitle (if used) in smaller type than the main title.

Author(s)--Include names in conventional order; for example, John J. Jones.

Performing organization--Enter name, city, state, and ZIP Code, and the

appropriate corporate division, university, or laboratory for contractor/grantee

reports.

Date--Date shown on the cover is the date of publication and not the date of

release or period covered by the report.

Type of report and period covered--Indicate final report and, if applicable,

dates covered.

Distribution release statement--Display the designated Statement A or

selected Statement B from page 9 and include the same statement in Block 16 of

the DD Form 1473.

Controlling office--Enter "Prepared for" followed on the next line by the

full, official name and address, including office symbol of the controlling

office; i.e., the funding/sponsoring agency.

Monitoring agency--Enter the full, official name and address if different

from the controlling office. The monitoring agency has the responsibility for

the project, contract, or grant.

INSIDE FRONT COVER

Authors will submit the information required. This page contains the review

and approval statement, signatures, and special notices such as sponsor dis-

claimers, compliance with special regulations, reproduction limitations, legal

and supersedure information, and espionage information. See Figure 5, page 29.
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AFWL-TR-80-999, Pt. 1 AFWL-TR-
80-999

Pt. 1

STANDARDS FOR PREPARATION OF
TECHNICAL REPORTS FOR THE
AIR FORCE WEAPONS LABORATORY

Part 1 of 3

Author

March 1980

Final Report

Approved for puhlic r-lease; distribution unlimited.

AIR FORCE WEAPONS LABORATORY

Air Force Systems Command
Kirtland Air Force Base, NM 87117

(a) Unclassified in-house report cover using Statement A.

Figure 4. Sample front covers.
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AFWL-TR-B0-999 CONFIDENTIAL AFWL-TR-
80-999

STANDARDS FOR PREPARATION OF
TECHNICAL REPORTS FOR THE

AIR FORCE WEAPONS LABORATORY (U)

Author

XYZ Corporation

123 Blank Street

Los Angeles, CA 90009

March 1980

Final Report

Distribution iimited to US Government agencies only; test and
eva1'ation of military systems/equipm'ent are discussed in the
report; Mar 90. Other requests for tnis document riust be
referred to AFWL (---), Kirtland AFB, NM 87117.

CLASSIFIED BY:
REVIEW ON:
REASON:

AIR FORCE WEAPONS LABORATORY

Air Force Systems Command

Kirtland Air Force Base, NM 87117

CONFIDENTIAL

(b) Classified contractor report cover with sample statements.

Figure 4. Continued.
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AFWL-TR-80-999, Vol. SECRET AFWL-TR-
SECRET80-999

Vol. I

STANDARDS FOR PREPARATION OF
TECHNICAL REPORTS FOR THE
AIR FORCE WEAPONS LABORATORY (U)

Volume I of IV

Security Classification Requirements (U)

Author

XYZ Corporation
123 Blank Street
Los Angeles, CA 90009

March 1980

Final Report

Uistributiot) limited to U;S Governv et aqencies only; test and
evaluation of mflitary sasrs/eqiient art discussed in the
report; Mar PO. Other reequests for this document must be
referred to AFWL (--- Kirtland AFB, NM 87117.

AIR FORCE WEAPONS LABORATORY
Air Force Systems Command

Kirtland Air Force Base, NM 87117

CLASSIFIED BY:

RESTRICTED DATA
This material contains Restricted Oata

CRITICAL NUCLEAR WEAPON DESIGN 5 defined in the Atomic Energy Act of

000DIR.CTVE21O2 APLSS ECRT 954. Unauthorized disclosure subject
NFORMATI, %;ON . . SECRET Ia"" n..,. ,,u., ,

0to adm,nistrative and crimnal sanctions.

(c) Secret-Restricted Data (CNWDI) report cover.

Figure 4. Continued.
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AFWL-TR-80-999
AFWL-TR-

80-999

STANDARDS FOR PREPARATION OF TECHNICAL
REPORTS FOR THE AIR FORCE WEAPONS
LABORATORY

Part 1 of 3

XYZ Corporation

123 Blank Street
Los Angeles, CA 90009

March 1980

Final Report

Distribution limited to U Government agencies only, test and
evaluation of military systems/equipnient are discussed in the
report; Mar 80. Other requests for this document nus, be
referred to AFWL (---), Kirtland AFB, NM 87117, or Director,
DNA, Washington, DC 20305,

This research was sponsord hy the Defense Nuclear Agency under
Subtask XXXXXXXXXX, Work Unit XX, Title.

Prepared for
Director
DEFENSE NUCLEAR AGENCY

Washington, DC 20305

AIR FORCE WEAPONS LABORATORY

Air Force Systems Command
Kirtland Air Force Base, NM 87117

(d) Unclassified report cover prepared for DNA.

Figure 4. Concluded.
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AFWL-TR-8A-999

This final report was prepared by the Air Force Weacons Laboratory, Kirtlarod
Air Force Base, New Mexico. under Job Order XXXXXXXX. Major John J. Jones (ABC)
was the Laboratory Project Officer-in-Charge.

When US Government drawings, specification', or other data are sed for an/
purpose other than a definitely related Government procurement operatior, t- e

Government thereby incurs no responsibility nor any obligation whatsoeve, and
the fact that the Government may have formulated, furnished, or in any way

supplied the said drawings, specifications, or other data, is not to be regarded

by implication or otherwise, as in any manner licensing the holder or any otner

person or corporation, or conveying any rights or permission to manufacture, use,

or sell any patented invention that may in any way be related thereto.

This report has been authored by a contractor/ei;lployee of the jnited States
Government. Accordinqly, the United States Government retains a ronexclusive,
royalty-free license to publish or reproduce the material contained herein, or
allow others to do so, for the United States Government purposes.

This report has been reviewed by the i'ubli( Affairs Office ard is releasable
to the National Technical Information Service (NTIS). At NTIS, it will be
available to the general public, including foreign nations.

This technical report has been reviewed and is approved for publication.

JOHN J. JONES III
Major, USAF
Projett Officer

FOR THE DIRECTOR

JOHN J. JONES. JR. JOHN J. JONES, SR.
Lt Colonel, USAF Colonel, USAF
Chief, Branch Chief, Division

DO NOT RETURN THIS COPY. RETAIN OR DESTROY.

(a) Statement A reports,

Figure 5. Sample inside front covers.
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AFWL-TR -8-999 UNCLASSIFIED

This final report was prepared by the XYZ Company, Los Angeles, California,
und .er Contract F29601-'6-C-XXXX, Job O'rder XXXXXXXX with tne Air Force Weapons
Laboratory, Kirtland Air Force Base, New Mexico. Majors John J. Jones and
Robert R. Roberts (ABC) were the Laoratory Project Officers-in-Charge.

When US Government drawings, specifications, or other data are used for any
purpose other than a definitely related Government procurement operation, the
Government thereby incurs no responsibility nor any obl igation whatsoever, and
the fact that the Government may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other data, is not to be regarded
by implication or otherwise, as in any manner licensing the holder or any other
person or corporation, or conveying any rights or permission to manufacture, use,
or sell any patented invention that may in any way be related thereto.

This report has been authored by a contractor/employee of the United States
Government. Accordingly, the United States Government retains a nonexclusive.
royalty-free license to publish or reproduce tne material contained herein, or
allow others to do so, for the United States Government purposes.

This technical report has been reviewed and is approved for publication.

JOHN J. JONES III ROBERT R. ROBERTS
M~ajor, USAF Major, USAF
Project Officer Project Officer

FOR THE DIRECTOR

JOHN J. JONES, JR. JONJ JONES, SR.

CheBranch Chief, Division

[This sample shows the page marking for the inside front cover of a classified
report. Unclassified reports show no markings.]

DO NOT RETURN THIS COPY. RETAIN DR DESTROY.

UNCLASSIFIED

Wb Statement B reports.

Figure 5. Concluded.
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Standard statements--Place the following statements on the inside front

cover of all AFWL Technical Reports.

This final report was prepared by the XYZ Company, Los
Angeles, California, under Contract F29601-76-C-XXXX, Job
Order XXXXXXXX with the Air Force Weapons Laboratory, Kirtland
Air Force Base, New Mexico. Major John J. Jones (ABC) was the
Laboratory Project Officer.

When US Government drawings, specifications, or other data
are used for any purpose other than a definitely related Government
procurement operation, the Government thereby incurs no responsibility
nor any obligation whatsoever, and the fact that the Government may
have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data, is not to be regarded by implication
or otherwise, as in any manner licensing the holder or any other person
or corporation, or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way be related
thereto.

This report has been authored by a contractor/employee of the United
States Government. Accordingly, the United States Government retains a
nonexclusive, royalty-free license to publish or reproduce the material
contained herein, or allow others to do so, for the United States Govern-
ment purposes.

This technical report has been reviewed and is approved for

publication.

Statement A reports--All Statement A reports must contain the following

notice. Place it just before the review and approval sentence.

This report has been reviewed by the Public Affairs Office and
is releasable to the National Technical Information Service (NTIS).
At NTIS, it will be available to the general public, including
foreign nations.

Proprietary information--The Project Officer or contractor who includes

copyright material in a TR is responsible for obtaining permission to do so

from the copyright owner. A copy of the letter of permission must accompany the

report to the 1606 ABW/DAR or FCDNA (FCSR) printing establishments as appropriate.

Reports containing proprietary information shall include the following:

This report contains proprietary information and shall not be
either released outside the Government, or used, duplicated or
disclosed in whole or in part for manufacture or procurement,
without the written permission of (contractor) . This legend
shall be marked on any reproduction hereof in whole or in part.

31
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The following marking shall be placed on each page of the report that con-

tains proprietary material.

PROPRIETARY INFORMATION

Use or disclosure of (copyright) (courtesy) (proprietary)
data contained herein is subject to the restriction on the Inside
Front Cover.

DD FORM 1473 (REPORT DOCUMENTATION PAGE)

Preparation--Read the detailed instructions that accompany the DD Form 1473.

Figure 6 is a sample of the form and includes the instructions for quick

reference.

This form will be prepared by SUR from information provided by the Project

Officer or contractor.

Do not number this page.

Place this form immediately after the front cover; it replaces the title

page.

Abstract--Keep the Abstract brief, not to exceed 200 words. Provide a

factual summary of the most significant information contained in the report.

SUMMARY

Include a Summary if necessary to give more information on the content of

the report than is in the abstract. The Summary explains the reason for the

work (the problem), lists the facts and their significance, and outlines the
principal conclusions and recommendations. A Summary may permit a busy reader

to become familiar with the contents without having to read the entire report.

Place the Summary on a right-hand page immediately following the 0O Form 1473.

PREFACE

Include a Preface to show how the content of the report is related to
associated efforts or volumes, to acknowledge significant assistance, and to
give credit for the use of copyrighted material . Include volume numbers and
titles of associated documents for cross-reference.

List those who contributed significantly to the work effort, but not to the
extent of being coauthors.

Place the Preface after the Summary on a new right- or left-hand page.
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REPORT DOCUMENTATION PAGE RI.aD i2. T:,
REPOST N..M8{4 2 GOV' A.CFSSON NO I RtC.,ET'S C-4'.-.t N 4

AFWL-TR-80-999, Pt. 1

STANDARDS FOR PRFPARATIO,. OF TECHNICAL Final Report
REPORTS FOR THE AIR FORCE WEAPONS
LABORATORY, Part 1 of 3

John J. Jones, Captain, ISAF

Air Force Weapons Laboratory (SUR)
Kirtland Air Force Base, NM 87117 62601F/99930COi

Air Force Weapons Laboratory (SUP March 1980

Kirtland Air Force Base, NM 87117 ' ',' -
372

Unclassifieo

Approved for public release; distribu!.ion unlimited.

I $TRIBuTI ON 5'AE E' { , 4 .bh',, ,.td ,n,, I.,* .:U lE, .,, !.. ,'. ,,

This report is divided into three parts. Part I consists of the front
matter and text pages 1-62. Part 2 consists of text pages 63-200. Part 3
consists of Appendixes A and B, and the distribution list.

TR Metric System TR Numbering Systems
MIL-STD-847A SI Units Classification Markings
Format Math Signs and Symbols

24 *I3STRAc I .,.,r,,. -, , -. -,.. '_ ".,I 3.. -, -1, *, I,,_".,. . .... - - - -. .

This report implements MIL-STD-847A and presents the standards for pre-
paring, editing, reproducing, and distributing Technical Reports for the
Air Force Weapons Laboratory. Its purpose is to standardize details for
clarity, uniformity, and consistency and thus reduce the costs of publica-
tion. Format samples follow immediately after instructions. These stan-
dards are intended to be used for reference in specific areas and need not
be read from cover to cover. An index is included to aid the reader in
finding the specific areas of interest.

Do 73 1473 OITION OF 1 NOV SS SOUSOIE*3 UNCLASSIFIED
SECURITY CLASSIFiCATON O '-IS -IGE P11. L -- ,.

(a) Unclassified, in-house.

Figure 6. Sample DD Forms 1473.
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SECRET
IRE IRADE 3 O,, L A S:f: : , :

REPORT DOCUMENTATION PAGE "',AD I-

AF4L-TR- O-999, Vol. of III

STANDARDS FOR PREPARATION OF TECHNILAL REPORTS Final Report

FOR THE AIR FORCE WEAPONS LABORATORY U _ _

Volume I: Security Requirements ( ; XYZ-7B-153.2-A

Robert B. Urowo F29601-76-C-XXXX

XYZ Corporation .. A

123 Blank Street
Los Anqeles, CA 90,09 626D1F/99300

Director March 1980
Defense Nuclear A2ency , F -
Washington, DC 20305 _ 72

Air Force veapons Laboratory (XXX) SECRET
Kirtland Air Forte Base, Ntl 87117

______ _match Front Cover]

Distribution limited to US Government agencies only; test ano evaluation
of military systems/equipment are discLssed in the report; Mar 80. Other
requests for this document must be referreu to AFWL ( -), Kirtland AFB, NM
87117, or Director, DNA, Wasi,ington, DC 20305.

This report consists of the following volumes:
1. Subtitle
I . Subtitle

III. Subtitle

TR Metric System TR Numbering Systems

MIL-STD-947A SI Units Classification Markings
Format Math Signs and Symbols

(U) This report implements MIL-STD-847A and presents the standards for
preparing, editing, reproducing, and distributing Technical Reports for the

Air Force Weapons Laboratory. Its purpose is to standardize details for
clarity, uniformity, and consistency and thus reduce the costs of publica-
tion. Format samples follow immediately after instructions. These stan-
dards are intended to be used for reference in specific areas and need not
be read from cover to cover. An index is included to aid the reader in
findinQ the specific areas of interest.

DO 1473 CIyo,,, 019N.S8SGoEr UNCLASSIFIED

S EC R ET . . CLASS.. C*,... o. . ............ .. . . . .

(b) Classified, contractor.

Figure 6. Concluded.
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INSTRUCTIONS FOR PREPARATION OF REPFORT DOCUMENTATION FAGE

RESPONSIB1UITY The -, tc.ig DoD offic till he rporsib. It, .cnip11--i LI he Rep-r I)~n at... - I'ae.D Fo- 147.1
all technical report prepared Sc -c lot DoD ir-aieaIc

CLASSIFICATION. Sine this Report D-i -w.,'ai- Page. 1D F-rt 14' 1 te -d in preparng norret b~blrograpfti and d.1.
bank. ' should he incussfie.I f possble If a rlassi atii !I tequirci der' f the classi ied 1t!-1 'In the page b, the appcop-ia'

sOMboLETO GUIDE

Gjenera bloke Blccks 1 I S, 7 11 1t act .,0 ar, u-h 1h,-r sr--rding nonatin-n the reportose Le.c,
Blocks 2 an I hla-

f3 i hI fo, ir, , t- n tal -tiuh, lail1ron T ntcr .- c 'Ie n i r-h

al-kil ~ ~ ~ t -TThatbo.'t fi, f'-:a !h'.,'.-a 'iactlp'io.ifri~''o l~st.d'

''A '.o It 4c ''-1,- ndSW- co CREn .tIi-t- 'io' !h I-.l _; 1','i7 tO ~t'ipt.oo ut I tn sbtl

Makel e. 1I rr , .. nit stipl ith -'i> - .1c '- -i'S'." ..... .

Ill -ehc To to-' Hit- I 'tihi..kt'' lithto.rtit c ' s tl'.- ir -t a -ta.
datos'I ff" pr'"tt- roilf Ittutilt- ;,,Wrrt"i 'l

inet I--1rti P-tb'l,.~ ,e'h-top ' .. lk,-t fr rit",h it h c'trrftt..1 '.tt Iae t.'irtttIrt1 'itti'ria
('li -Hi ifo op -haot,

hih il'Wt I p t-dIw . .'I'll'h-i I loot. t't..cr -'1,i

De rtnn I- 1r- -r eha.hr D) F-it I-41A IRoi~ ,t 1' ho Ii AG t bo-ae -,o 1 et.iot

h der tatDetricp,-.rntPltinio Sutr-Ii'iiioit'.'it tl'W'.ttfr a.itraats ri

-arderwfh,,h 'ti' - , -ii wrIt aitt i

fli I; (*.ntrlsoi (ioe'r r .Att' e i~t' It .,.tiar ,'attildreoittotig Alit esvif.., ttftc

cinr-lir.Ifi Pqri' I-it- od oc'-o o1ri-d-0' i it'i t-1I1t ie'Ididi ') 2 iniobainoni
T- h-c .1 at ---, nio

Blocks1 15 & I~a Seicit". Class..t atn1 the r'r rlanf.a:- Dcogrdrng Schedule of the Repor Enter in f

the highest ...sft aIte -1 tbe repor ,II appr"rite , oc in I I the dc as ...io dwgtsdrng schedule of the report. 05mg the

abceciation, for declassficatio do-ngrading sthdedulostci iii psragtaph 4-lt 'if DoD 5205 I'R

Bloili11 1),- S1rttiotiba.ti - i' H it Vn l irii hi-.iitr r- Ji'.' bittehtt-o- -tftrp- t r- DoD

cot! ,- the,"- -ll .1,-+-. iin -t. e~n, h-.t c. c" I -- nii ooi i 'lcrfut St1emnt n Techet I Doc'

11k 0 ttt~orenatNro fliitnr'nf iiiil.~lit I-!,-i't. hta Pr-iardoertinit-h
Tt~nsutr - tc- fitsoicrt ~orni-- A T totiih-it

H!, k I, r- 'At, S',thc- rstr;haii'atiiith, iti ;,_, , iirt -crd.ti poll.attda
sot telori n n-i'h eiKa.idrtisf aa.rre i otgI.-teldttnolg h u "Thesaurus.

- nato ntfrtt-' I '.iihtc tO air,' 11 lac-f rep-i .h-ld hr uni .a..ified and the abstrac to an .ue ss ied

hil 'ent ,
t 

Itihi icr rctl00ftc-ti- ,h rpit. ar r t sfor tliogapby or literatue suroeft. nention
it~~~ mer "rrf t t 0- tprn tsr oc''At .'r-'n Stmu-a- S.' lii al oR,-, it of Drfeos-Sponneed RDT&E."

AD.1'. 1%O

Figure 7. Instructions for DO Form 1473.
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TABLE OF CONTENTS

Begin the Contents on a new right-hand page. List principal headings

(preferably not beyond second-order head) as they appear in the report, and

place the page numbers at the right-hand margin. Put section numbers, if used,

at the left-hand margin and indent the headings. See Figure 8.

Center continuation page headings as follows: CONTENTS (Continued) and/or

CONTENTS (Concluded).

Do not use a Contents page for reports of eight pages or less.

LIST OF ILLUSTRATIONS

List illustrations only if considered essential. See Figure 9(a).

Center continuation page headings as follows: ILLUSTRATIONS (Continued)

and/or ILLUSTRATIONS (Concluded).

LIST OF TABLES

Include Tables listing only if considered essential. See Figure 9(b).

Center continuation page headings as follows: TABLES (Continued) and/or

TABLES (Concluded).

NOTE: Place the Illustrations and Tables listings on one page if the listings

are short.
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CONTENTS

Section Pase

INTRODUCTION 3

1. BACKGROUND
2. PREVIOUS EXPERIMENTAL DATA
3. POSSIBLE CURRENT ENHANCEMENT MECHAN:SMS
4. TECHNICAL APPROACH 15

II EXPERIMENTAL PROGRAM 12

1. TEST GEOMETRY 12
2. TEST PLAN 14

a. Injected Beam Parameters
b. Dielectric Tests 15

3. EXPERIMENTAL RESULTS lo

III ANALYTICAL MODEL DEVELOPMENT 2R

1. METHOD OF CALCULATION 28
2. ELECTROMAGNETIC MODEL OF A THIN DIELECTRIC 29

a. Derivation of the Model 29
b. Validation of the Dielectric Electro-

magnetic Model 33

IV ANALYTICAL RESULTS 39

1. EMPTY CAVITY AND LINER 39
2. PLASMA MODEL 39

V CONCLUSIONS 43

REFERENCES 45

APPENDIXES

A. TITLE 51

B. TITLE 59

or (if only one Appendix)

APPENDIX A. TITLE 61

ABBREVIATIONS, ACRONYMS, AND SYMBOLS 75

(a) Numbered.

Figure 8. Sample table of contents pages.
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CONTEWTS

INTRODUCTION

E) ERIMETTj PROGRAM

AN ALYTICAL MODEL DEVELOPMENT

ANALYTICAL 
RESLLTS

39

CONCLUSIONS

3

REFERENCES

APPENDIX 
A

ABBREVIATIONS, ACRONYMS. AND SYI1BOLS

(b) Unnumbered.

Figure 8. Concluded.
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Figure Darc

Test configuraticn

2 Electron nun current vers s 1!e .

3 Injectec electron enermy ver,-u ti e -

4 Faraday cip currents with itn nc e ;Ly cavy atv an
dielectric liners (Mlylar)

5 Faraday cijp currents with an em1pty Cavity cnd
dielectric liners (Lucite)

6 Faraday cup currents with dieiectrics covered
by a gi cunded metallic screen (Lucite)

7 Faraday cup currents vith dielectr cs covered
by a grounded etallic screen (Mylar)

Faraday c p currents with lonqitucdinal 1.etal I1
strips placed on Lucite t

9 Faraday cup currents with circumferential :etalI ic
strips placed on Lucite

10 Defined variables inc the L, dielectric mcodel 3'

11 Geometry for the validation test 3.

12 Calculated results for the validation test 3i

13 Empty cavity results 41

14 A comparison between some experii-iental and
analytical dielectric results 4

2

(a) Illustrations.

Figure 9. Sample lists of illustrations and tables.
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TABLES

Table Page

I Empirical expressions for electron attachment rate
and avalanche coefficient in moist air 14

2 Values of K and n for use in Equation 4 20

3 Flashover distance for enhanced gaps (feet) 28

4 Mean spacer efficiencies for the flashover of
cylindrical insulators in a uniform field in SF
(spacer length; temperature) 37

5 Load characteristics of tne Boeing 747 49

6 Load characteristics of the EC-130G and IC-135(k)
aircraft 51

7 Ceramic parameters 53

8 Glass parameters 54

9 Lexan parameters 55

10 Acrylic parameters 57

11 Specifications: FABCO SA bearing pads 58

12 Humidity resistant film adhesive for hermetic
sealing of microelectronic packages 59

13 Comparison of column and flat platform 67

14 Stress summary for column platformi 68

7/8

(b) Tables.

Figure 9. Concluded.
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BODY OF REPORT

BREAKDOWN

Divide the body of the report into sections. Include a section heading

and use major, secondary, and subsequent headings as required for clarity.

Introduction--Begin with the Introduction. State the objective of the work

and provide other general or background information necessary for understanding

the report. Describe briefly the information contained in the follow-on

sections.

Present the Introduction in narrative style. Do not present the scope of

the report by repeating the Contents. Do not go into such detail that much of

the material will be repeated word for word later in the report.

Follow-on sections--Present your details here. Describe the test or work

procedure, test equipment used, tests and calculations performed, the results

obtained, etc.

Be concise and informative so that those technically concerned with the

subject matter will not have to wade through the verbiage to get to the point.

Conclusions and recommendations--Present this information in one or two

sections depending on length.

Tell what conclusions were reached as a result of the effort.

Specify your recommendations concerning future needs.

Do not summarize what has already been said.

Text footnotes--Identify text footnotes on each page with an asterisk (*),
double asterisk (**), dagger Ct), etc., or lowercase superior letters, depend-

ing on the number of footnotes. Place the information at t~e margin at the

bottom of the page where cited, and separate from the text with a solid 1-inch-

long line set flush. Put one line space above and one below the dividing line.

NOTE: Reference footnotes precede text footnotes (number comes before symbol).

ILLUSTRATIONS

Numbering and placement--Number illustrations with Arabic numerals consecu-

tively as they appear in the text and place them as near as possible after the

first text reference.
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Include corresponding letter designation with number for appendix figures

(Example: Figure A2).

In reports containing only a few pages of text and many illustrations,

place the illustrations in numerical sequence at the end of the text.

Illustrations in sequence, such as data plots, should be gathered in an

appendix.

Turned pages--Place illustrations sideways if too wide for the page.

Arrange so that report is turned clockwise to read. Put caption under the

figure, not at bottom of page.

Captions--Place captions under figures, capitalize the F in figure and the

first word of the caption. Use same print for figure captions as for text.

Make figure captions descriptive but as brief as possible. End each caption

with a period.

Center one-line captions. Line up subsequent lines of longer captions with

the first line of the caption. Allow plenty of space to set off figures placed

on a page with text.

Typical figure caption:

Figure 1 . Geometry of one-dimensional calculation of
pulsed electromagnetic fields through the
D-region.

For related plots on separate pages:

Figure 9a. Time history of induced current at the
wire midpoint for n = 0.03.

Figure 9b. Time history of induced current at the
wire midpoint for n = 0.05.

General caption at bottom of a page with subtitles under separate prints:

(a) Input pulse; pulse peak 700 volts.
(b) Output pulse corresponding to (a).
(c) Input pulse; pulse peak 540 volts.
Cd) Output pulse corresponding to (c).

Figure 22. Input pulses/output pulses.

Continued figures:

Figure 23. Time history of induced current.

Figure 23. Continued.

Figure 23. Concluded.
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Identification in text--When identifying illustrations in text, precede by

the word "Figure" if part of a sentence; otherwise, abbreviate and put in paren-

theses "(Fig. 15)."

Figures in series--Plots in a series such as time, distance, volume, etc.,

with one caption may show "Figure 1. Continued." on each continued plot and

"Figure 1. Concluded." on the final plot.

Foldouts--Avoid oversize illustrations when possible. If unavoidable,

begin them on a right-hand page. Place all foldouts at the back of the report,

before the distribution list. Maximum acceptable page size is 25 inches.

Camera ready copy--Submit original art work; first-run computer printouts

of plots, data, etc., with sharp clear print; and glossy photographs.

References on figures--Illustrations taken from other reports will show the

reference number in parentheses at the end of the figure caption. Also, specify

the reference number in parentheses on the page where the figure is called out

in the text, and place the reference footnote at the bottom of the text page and

not at the bottom of the figure page.

Explanatory information--Label (call out) all information on figures; the

reader should not have to refer back to the text for such information as units,

meanings of solid, dashed, dotted lines, shading, etc. Text explanation should

refer to related data, comparisons of measurements and results, etc. Use abbre-

viations and symbols if adequately defined in the text. Be consistent in use of

uppercase or lowercase letters; match text with callouts.

TABLES

Numbering and placement--Number tables in Arabic numerals consecutively as

they appear in text, and place them as near as possible after the first text

reference.

Include corresponding letter designation with number for tables in

appendixes (Example: Table A3).

If reports contain only a few pages of text and many tables, place the

tables in numerical sequence at the end of the text.

Separate the column headings from the body of the table with a horizontal

line. Use vertical lines for column separation only when needed for clarity.
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Turned pages--Place tables sideways if too wide for page. Arrange so that

report is turned clockwise to read.

Title and column headings--Center the table number and title above the table

in all caps using the same size print as for text; center subsequent lines of

lengthy titles under preceding lines (known as the inverted pyramid format).

Capitalize only the first word of a column heading.

Continued tables--Use all caps for "TABLE 1. CONTINUED." on each continued

page and "TABLE 1. CONCLUDED." on the final page, and place it the left margin.

Identification in text--When identifying tables in text, precede by the

word "Table" if part of a sentence; otherwise, put in parentheses "(Table 1)."

Footnotes to tables--Use superscript a, b, c, etc., to identify footnotes to

tables. Place the superscript letter after words but before numbers, with no

space in between. Place table footnotes under the tables, not at the bottom of

the page of text. Indent first line five spaces from the left margin of the

table; put subsequent lines at the margin of the table.

References on tables--Show the reference number in parentheses imnediately

after or below the table title. Also, specify the reference number in paren-

theses on the page where the table is called out in the text and place the

reference footnote at the bottom of the text page and not at the bottom of the

table page.

Abbreviations and explanations--Tables should stand alone; the reader should

not have to refer back to the text to understand the table. Abbreviate in

column headings if necessary because of space limitations. Place explanation

below the table as "Notes." Include units of measure or degree in the column

headings; do not repeat in the columns.

Camera ready copy--Submit original print. Tables on computer printout

sheets must be first-run printout with sharp, clear, unbroken print.

See sample table in Figure 10.
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TABLE 7. DOCUMENTS TO TRANSFER FUNDS (Ref. 99)

Purpose
Supporting agency

In-house supporta  Contractual support

Outside AFWL - within AFSC/AFLC Project Order Procurement Directive

Outside AFSC/AFLC - within AF Project Order Obligation Authority

Outside DOD - within government Project Order Funded Purchase Requestb

Outside AF - within DOD Project Order Military Interdepart-
mental Purchase Request

alf travel is the primary purpose, use an OA.

blf the supporting agency's contract will be with a civilian contractor,

a normal PR to AFCMD/PMR applies, since a delivery order will be written by
PMR to the supporting agency.

Figure 10. Sample table format.
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REFERENCE MATERIAL

REFERENCES

A reference gives credit to the work of other authors in the same field of
endeavor, is a source of related information, or contains useful facts or

i nformation.

A reference is a published document that is available to the reader.
Telephone communications, letters, memoranda, personal conversations, and

unpublished data are not numbered references. Make them footnotes to the text

and identify them with an asterisk.

Numbering and placement--Number references consecutively in Arabic numerals

as they appear in the text. Place number and complete reference at the margin
at the bottom of the page where first cited; separate from the text in the same
manner as a text footnote. Do not footnote more than three references on a
page; just list them at the back of the report.

References liting-If there are more than 10 references, repeat them in a
listing at the back of the report in the same numerical sequence as they appear
in the text. Underscore book and report titles and journal names; use quotation
marks for titles of journal articles. Include authors, titles, sources, identi-
fying numbers, publication dates, and applicable security classifications. NOTE:

Reference citations must be accurate and complete. Entries must be uniform in
style throughout the report. Figure 11 shows different AFWL style entries;
because of the variety of reference material, some minor adjustments may be
necessary.

Identification in text--When identifying references in text, precede by the
word "Reference" if part of a sentence; otherwise, abbreviate and put in paren-
theses; (Ref. 1I). Do not use superscript numbers or bracket the numbers; these
identification methods create confusion in technical reports containing numerous

equations.

BIBLIOGRAPHY

A Bibliography is optional. Use a Bibliography to list supplementary
reports and documents not called out in the text. Bibliographic entries will
contain the same information as references, but are listed in alphabetical order

(by author when possible), and are not numbered. See Figure 12, page 49.
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SECRET
REFERENCES (U)

1. Military Standard, Forrat Requirements fot Scientific and Technical Rfports
Prepared by or for the Department of(LeTi , (MIL-STD-7A), 3-Jan 72
(Unclassified).

2. ASTM E380- 76e, ANSI Z210.1, Standard for }etric Practice (U), American Scci-
ety for Testing and Materials, Philadelphia, PA,19 January 1976 (Unclassi-
fied).

3. United States Government Printinc Office Style Manual (U), Superintencent of
Documents, US Government Printing Office, Washington, DC, January 1972
(Unclassified).

4. Information Security Program (U), DOD 5200.l-R/AFR 205-1, Superintendent of
Documents, US Government Printing Office, Washington, DC, December 1976
(Unclassified).

5. Industrial Security Manual for Safeguarding Classified Information (U), DOD
5220.22-R, Superintendent ocuments, US Government Printing Ofice,
Washington, DC, January 1979 (Unclassified).

6. Fowler, H. W., A Dictionarl of Modern En liLsah e (U), Second Editicn,
Oxford University Pre-s, New Vork, 195 (Unclassified).

7. Langpuir, R. V., Electromagnetic Fields and Waves (U), McGraw-Hill, New
York, 1961 (Unclassified).

8. Foley, A. H., "A Direct Reading High-Voltage Capacitance Bridge (U)," Trans.
AIEE, 69, pp. 692-98, 1950 (Unclassified).

9. Crawford, R. E., et al., Protection from Nonnuclear Weapons (5), AFWL-TR-
70-127, Air Force Weapons Laboratory, Kirtad ir Force Base, N11, February
1971 (Secret/Restricted Data).

75

SECRET

(a) Classified.

Figure 11. Sample reference lists.

47

,_7 A7 I I



AFWL-TR-80-999
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REFERENCES

1. Military Standard, Format Requirements for Scientific and Technical Reports
Prepared by or for the Department-otD nsT -STl D-847A), 31 Jan 73.

2. ASTM E380-7 6e, ANSI Z210.1, Standard for Metric Practice, American Society
for Testing and Materials, Philadelphia ,-PA, 19 January 1976.

3. United States Government Printing 0 ffice Style Manual, Superintendent of
Documents, US Government Printing Office, Washington, DC. January 1973.

4. Information Security Program, AFR 205-1, Superintendent of Documents,
US Government Printing Office, Washington, DC, 21 June 1976.

5. Information Security Program Regulation, DOD 520O.1-R, Superintendent of
Documents, US Government Printing Office, Washington, DC, July 1972.

6. Industrial Security Manual for Safeguarding Classified Information,
DOD 5200.22-M, Superintendent of Documents, US Government Printing Office,
Washington, DC, April 1970.

7. Fowler, H. W., A Dictionary of Modern English Usage, Second Edition, Oxford
University Press, New York, 1965.

8. Langmuir, R. V., Electromagnetic Fields and Waves, McGraw-Hill, New York,
1961.

9. Foley, A. H., "A Direct Reading High-Voltage Capacitance Bridge," Trans.
AIEE, 69, pp. 692-98, 1950.

10. Crawford, R. E., et al., Protection from Nonnuclear Weapons, AFWL-TR-70-127,
Air Force Weapons Laboratory, Kirtland Air Force Base, NM, February 1971.

75

(b) Unclassified.

Figure 11. Concluded.
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BIBLIOGRAPHY

Bland, D. R., Linear Viscoelasticity, Vol. 10, International Series of
Monographs in Pure and Applied Mathematics, Pergamon Press, 1960.

Glasstone, Samuel and Dolan, Phillip J., ed., The Effects of Nuclear Weapons,
US Department of Defense and US Department of Energy, Washington, DC, 1977.1

Marks' Standard Handbook for Mechanical Engineers, Eighth Edition, McGraw-Hill
Book Company, New York, 1978.

Webster's New Collegiate Dictionary, G. & C. Merriam Company, Springfield,
Massachusetts, 1977.

Figure 12. Sample bibliography.

APPENDIXES

Appendixes are used to detail information too cumbersome for the main body

of the report. Such information includes computer data, test data, complex

calculations and formulas, tabulations, plots, charts, graphs, and similar

material.

Identification--Identify each Appendix with a letter designation (for

example, Appendix A) and a title. Center the word Appendix, the letter designa-

tion, and the title in all caps; place at top margin if it starts on a page of

text, or in the center of a separate page if the Appendix consists of all data.

See sample title pages in Figure 13.

Paging and placement--Continue page numbering in sequence with the previous

portions of the report.

Begin the first Appendix on a right-hand page and begin each subsequent

Appendix on a new right- or left-hand page.

Include the letter designation with figure, table, and equation numbers;

i.e., Figure A2, Table B3.

Place the first Appendix after the References or Bibliography listings, if

contained in the report; otherwise, place it after the text.
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APPENDIX A

DETAILED CALCULATIONS

xxxxxxxxxxxxxxxxxxxxxxxxxx

xxx xx xxxx x xx x xxxxxxxx xxx xxx x x

APPENDIX A

MEASUREMENT PLOTS

93 93

(a) On a page of text. (b) On a separate page.

Figure 13. Sample appendix title pages.

GLOSSARY OF TERMS

Define all unusual terms the first time they are used in text. If defined
in a footnote, use asterisks. If there are many such terms, repeat them in a

Glossary of Terms.

ABBREVIATIONS, ACRONYMS, AND SYMBOLS

Abbreviations lend brevity and economy to report writing. However, they
should be used sparingly. Spell out all abbreviations the first time they are
presented in the text and show the abbreviation in parentheses; i.e., electro-

magnetic pulse (EMP). Include units where applicable.

If there are many abbreviations, repeat them in a list at the back of the
report. List the abbreviations alphabetically in the following order:

(1) English capital letters, (2) English lower case letters, (3) Greek capital

50
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letters, (4) Greek lower case letters, (5) subscripts, (6) superscripts, and

(7) special notes. See example in Figure 14 below.

A Area, m
2

F Force, N

PFS Porous friction surface

RCR Runway condition rating

RV Reentry vehicle

V Velocity, m/s

d Cone diameter

g Acceleration of gravity

v Volume, 01

w Weight, kg

a Angular acceleration, rad/s 2

F- Orbital eccentricity

a Angle of roll, radians

W Particle velocity

Figure 14. Sample listing of abbreviations, acronyms, and symbols.
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MEASUREMENT UNITS

Measurement units in all documents presented to the Air Force are required

to be in the International System of Units, generally known as SI. This system

is a modern version of the MKSA (metre, kilogram, second, ampere) system.

-Reference 2, Standard for Metric Practice, is a non-Government standard that

has been approved for use by agencies of the Department of Defense for listing

in the DOD Index of Specifications and Standards.

NOTE: Exception to the above requirement may be made
when the R&D effort in question interfaces with existing
Air Force systems based on the English measurement system.
In such cases, the use of both systems is preferred.
However, the Project Officer (in coordination with
AFCMD/PKR) may grant an exemption because of increased
costs.

STYLE

Abbreviate units only when used with a specific number; i.e., 3 m. Other-

wise, spell out; i.e., energy is measured in joules.

Use numerals to express measurements; i.e., 12.7 mm, 4 s, 3 k9, - 0.24 V.

Capitalize symbols for SI units if derived from a proper name (Hz, N, J); use

lower case if derived from a proper name and spelled out (hertz, newton, joule).

SI symbols are written in singular form; unabbreviated SI units form their

plurals in the usual manner.

50 newtons 50 N
25 grams 25 g

The attached listing (Table 4) of AFWL authorized abbreviations is extracted

primarily from Reference 3.

2. ASTM E380-76e, ANSI Z210.1, Standard for Metric Practice, American Society
for Testing and Materials, Philadelphia, PA, 19 January 1976.

3. United States Government Printing Office Style Manual, Superintendent of
Dbcuments, US Government Printing Office, Washfngton, DC, January 1973.
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TABLE 4. STANDARD ABBREVIATIONS

Part 1. Units of Measurement

acceleration due to gravity ---------------------- g
ampere----------------------------------------- A
ampere-hour ----------------------------------- Ah
ampere-turn per meter ------------------------ At/n
angstrom ------------------------------------- A0
atmosphere---------------------------------- atm
atomic mass unit ------------------------------- u
atto- (prefix, 101,9)---------------------------- a

bar------------------------------------ spell out
British thermal unit-------------------------- Btu

caliber -------------------------------- spell out
Calorie (large) ------------------------------ Cal
calorie (small) ------------------------------ cal
candela (candle obsolete) ----------------------- cd
candela per square meter --------------------- cd/n 2

centi- (prefix, 102)---------------------------- c
centigram------------------------------------- cg
centimeter------------------------------------ cm
centimeter per second------------------------ cm/s

~cosine--------------------------------------- Cos
cosine, hyperbolic--------------------------- cosh
coulomb---------------------------------------- C
cubic centimeter (l iquid) ----------------------- CC
cubic centimeter (,v~lume) ---------------------- cm3

cubic foot ----------------------------------- ft 3

cubic foot per minute ---------------------- ft3/Min
cubic foot per second ------------------------ ft3/s
cubic inch ---------------------------------- n
cubic kilometer ------------------------------ km3

cubic meter ---------------------------------- m
cubic micrometer------------------------------ pm3
cubic millimeter ----------------------------- mm3

curie ----------------------------------------- Ci
cycle ---------------------------------- spell out
cYcle per second (obsolete) ----------------- use Hz

deka- (prefix, 10)----------------------------- da
deci- (prefix, 10-1)---------------------------- d
decibel--------------------------------------- dB
decibel referred to 1 milliwatt ---------------- dBm
decibel referred to 1 watt --------------------- dBW
degree (angular)------------------------------ deg
degree (latitude/longitude)--------------------- 0
degree Celsius (Centigrade) --------------------- Oc
degree Fahrenheit----------------------------- O
--- kelvin ---------------------------------- K
degree rankine -------------------------------- OR
dyne----------------------------------------- dyn
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TABLE 4. CONTINUED.

electromagnetic unit-------------------------- emu
electronvolt---------------------------------- e
electrostatic unit---------------------------- esu
erg -------------------------------------- spell out

farad-----------------------------------------
femto- (prefix, 10-" )--------------------------------

fermi------------------------------------------ -
foot-----------------------------------------
footcandle -----------------------------------
footlambert ----------------------------------
foot per minute---------------------------- ft/mir
foot per second------------------------------ ft/s
foot per second squared ---------------------- ft/s
foot pound --------------------------------- ft-lb
foot poundal------------------------------- ft-pdl
foot pound-force--------------------------- ft-lbf

gallon--------------------------------------- gal
gallon per minute------------------------- gal 1mi
gallon per second--------------------------- gal/s
gauss------------------------------------------ G
giga- (prefix, 103) ----------------------------- G
gigacycle------------------------------------- Gc
gigaelectronvolt ----------------------------- GeV
gilbert--------------------------------------- Gb
gram -- 7---------------------------------------- g
gram-calorie ------------------------------- g9-cal

hecto- (prefix, 102) ------------------ h
henry ----------------------------------------- H
hertz----------------------------------------- Hz
horsepower------------------------------------ hp
hour------------------------------------------- h

inch------------------------------------------ in
inch per second------------------------------ in/s
inch pound --------------------------------- in-lb
international angstrom------------------------- 1A

joule ----------------------------------------- J

kelvin (no degree symbol) ------------------------ K
kilo- (prefix, 106)----------------------------- k
kilobar------------------------------------- kbar
kilocycle------------------------------------- kc
kiloelectronvolt------------------------------ key
kilogram-calorie--------------------------- kg-cal
kilogram-force ------------------------------- kgf
kilogram-meter ------------------------------ kg-n
kilogram per cubic meter --------------------- kg/rn3

kilogram per second-------------------------- kg/s
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TABLE 4. CONTINUED.

kilohm ----------------------------------------- -
kiloliter --------------------------------------- k
kilometer--------------------------------------- km
kiloton ----------------------------------- KT or kt*
kilovolt-------------------------------------- kV
kilovoltampere ------------------------------- kVA
kilovolt peak -------------------------------- kVp
kilowatt-------------------------------------- kW
kilowatthour --------------------------------- kWh
kips per square inch------------------------ k/in 2

knot ----------------------------------- spell out

lambert---------------------------------------- L
linear foot ------------------------------- lin ft
liter-----------------------------------------1
lumen-----------------------------------------lIm
lumen per watt -------------------------------- lm/W
lux --------------------------------------------- lx

maxwell----------------------------------------- Mx
mega- (prefix, 106) ------------------------------- M
megacycle------------------------------------- Mc
megaelectronvolt------------------------------ MeV
megahertz------------------------------------ MHz
megaton --------------------------------- MT or Mt*
megohm --------------------------------------- p
meter ----------------------------------------- m
mho ------------------------------------ spell out
micro- (prefix, 10-6) --------------------------
microampere ---------------------------------- p
microfarad ----------------------------------- p
microgram ------------------------------------ p
micrometer------------------------------------ um
micron (obsolete) use-------------------------- Pm
microsecond----------------------------------- P
microvolt ------------------------------------ P
microwatt------------------------------------- oW
mil------------------------------------ spell out
mile ----------------------------------------- mi
mile per hour ------------------------------- mi/h
milli- (prefix, 10-3)--------------------------- m
milliampere----------------------------------- mA
millibar------------------------------------ mbar
millicurie----------------------------------- mCi
millifarad------------------------------------ mF
milligauss------------------------------------ mG
milligram------------------------------------- mg
millihertz----------------------------------- mHz
milliliter------------------------------------ ml
millimeter------------------------------------ mm
millimicron (obsolete)------------------------- nm (nanometer)
milliroentgen --------------------------------- mR
millisecond----------------------------------- ms

*Preferred.
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TABLE 4. CONTINUED.

millivolt--------------------------------------- mv
millivolt per cycle ---------------------------- mV/c
milliwatt--------------------------------------- mW
minute-----------------------------------------min
mole------------------------------------------- mol
month------------------------------------------- mo

nano- (prefix, 10-')--------------------------- n
nanometer--------------------------------------- nm
nanosecond ------------------------------------ ns
nautical mile -------------------------------- nmi
neper----------------------------------------- Np
newton----------------------------------------- N

oersted--------------------------------------- Oe
ohm-------------------------------------------
ounce----------------------------------------- oz
ounce-foot --------------------------------- oz-ft
ounce-inch --------------------------------- oz-in

parts per million----------------------------- p/r
pascal---------------------------------------- Pa
pico- (prefix, 10-12)--------------------------- p
picofarad------------------------------------- pF
pint------------------------------------------ pt
poise ----------------------------------------- P
pound----------------------------------------- lb
poundal-------------------------------------- pdl
pound-foot --------------------------------- lb-ft
pound-force ---------------------------------- lbf
pound-force foot--------------------------- lbf/ft
pound-force per square inch ---------------- lbf/in2

pound per cubic foot ------------------------ lb/ft'
pound per square foot ----------------------- lb/ft2

pound per square inch ----------------------- lb/in2

pound per square inch absolute ------------- lb/in2a
pound per square inch gauge ---------------- lb/in2g9
pulse per second -------------------- ---------- p/s

quart----------------------------------------- qt

radian--------------------------------------- rad
revolution----------------------------------- rev
revolutions per minute ----------------------- r/min
revolutions per second------------------------ r/s
rod------------------------------------ spell out
roentgen--------------------------------------- R
root mean square ----------------------------- rms

second (time) ---------------------------------- s
second-foot --------------------------------- s-ft
sine----------------------------------------- sin
slug ----------------------------------- spell out
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TA"LE 4. CONT iNUFD.

square centimeter ------------------------------
square foot--------------------------------- c
square inch ---------------------------------
square kiometer------------------------------ km2
square meter----------------------------m
square micrometer---------------------------- m

square mile ----------------------------------
squre ilimeer-----------------------mm

square yard--te-------------------------------ydm
stuerard ----------------------------------- sydr
sterad pix, 1012)-----------------------------------Tr

tesla-------,12)------------------------------ T
ton--------------------o T
torr-----------

----------------spell out
volt---------------------
voltampere------------------------------------V
vol tampere reactive--------------------------- VA

watt--------------------
watthour-------------------W
watt per steradian--------------------------- Ws

weber--------------------Wbs
week--------------------Wk

yard ----------------------------------------- y
year--------------------yr

*Preferred.
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TABLE 4. CONTINUED.

Part 2. General Abbreviations

alternating current ---------------------- AC or a.c. *

altitude--------------------------------------- alt
amplitude modulation--------------------------- AM
atomic--------------------------------------- at.
atomic weight------------------------------ at. wt
audio frequency ------------------------------- AF
azimuth--------------------------------------- az

boiling point --------------------------------- bp

center of gravity ----------------------------- CG
center of impact ------------------------------ CI
center of pressure----------------------------- CP
circular error probable ------------------------ CEP
coefficient --------------------------------- coef
continuous wave ------------------------------- CW

diameter------------------------------------ diam
direct current------------------------- DC or d.c.*

electromotive force ------------------ e.m.f. or emf
electronic countermeasure ---------------------- ECM
equation------------------------------------- Eq.
extremely high frequency ----------------------- EHF
extremely low frequency ------------------------ ELF

frequency modulation--------------------------- FM

gauge---------------------------------------- ga.
ground zero ----------------------------------- GZ

high energy ----------------------------------- HE
high explosive -------------------------------- HE
high frequency -------------------------------- HF

infrared-------------------------------------- IR
inside diameter ------------------------------- ID
intermediate frequency------------------------- IF

linear--------------------------------------- lin
linear foot ------------------------------- lin ft
logarithm------------------------------------ log
low frequency --------------------------------- LF

magnetomotive force ------------------ m.m.f. or mmf
mark ----------------------------------------- mk
mean effective pressure----------------------- MEP
mean point of impact-------------------------- MpI
mean sea level ------------------------------- MSL

*Preferred
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TABLE 4. CONCLUDED.

medium frequency ------------------------------ MF
melting point ------------------------------- M.P.
minimum--------------------------------------min
molecular weight--------------------------- mol wt
molecule------------------------------------- mol

natural log or logarithm ---------------------- n.l.
number, numbers------------------------- No., Nos.

outside diameter ------------------------------ 00D

pulse amplitude modulation --------------------- PAM
pulse code modulation------------------------- PCM
pulse duration modulation ----------------------- PDM
pulse repetition frequency ---------------------- PRF

radio frequency ------------------------------- RF
root-mean-square------------------------------ RMS

specific gravity-------------------------- sp. gr.
specific heat----------------------------- sp. ht.
specific volume--------------------------- sp. Vol
square---------------------------------------- sq
standard------------------------------------- std

telemetry------------------------------------- TM
temperature --------------------------------- temp

ultrahigh frequency--------------------------- UHF
ultraviolet ----------------------------------- UV

versus --------------------------------- v. or vs.
very high frequency--------------------------- VHF
very low frequency---------------------------- VLF

weight---------------------------------------- wt
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DNA-FUNDED REPORTS

DNA-funded reports prepared by or for the AFWL must conform to DNA require-

ments as follows:

FRONT COVER

The last sentence of Distribution Limitation Statement B reports will read

as follows:

Other requests for this document must be referred to AFWL
(Project Officer's office symbol), Kirtland Air Force Base,
NM 87117, or Director, DNA, Washington, DC 20305.

See sample cover in Figure 4(d), page 25.

DD FORM 1473

The instructions and a sample of this form are shown in Figure 6, page 34.

The wording in Blocks 11, 16, and 18 must be the same as the front cover.

Block 13 includes the total number of pages plus the Distribution List pages.

PAGINATION

Right-hand pages--Section I, each Appendix, and the Distribution List must

begin on a right-hand page.

Page limitation--DNA-funded reports are limited to 344 pages per volume or

book.

DISTRIBUTION

The Project Officer must obtain prior approval of the Distribution List

from headquarters, DNA, Attn: STTI, for all DNA-funded technical reports. The

Project Officer is also responsible for providing mailing labels (double labels

for classified) along with the approved Distribution List.

CLASSIFICATION MARKINGS

Conform to the appropriate security regulations.

PRINTING

DNA reports are printed by FCDNA (FCSR).
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SECURITY CLASSIFICATIOli REQUIRElENTS

References 4 and 5 contain the security classification and marking instruc-

tions. Adhere to DOD 5200.l-R/AFR 205-1 (Ref. 4) for in-house reports, and to

the Industrial Security Manual (Ref,. 5) for contractor-prepared reports. The

figures that are cited from the Front !latter section are identified by page

number.

OVERALL DOCUMENT CLASSIFICATION

Show the overall classification at ne top and bottom of the front and back

covers, the DD Form 1473 (which takes the place of the title page), and the

first page of the document. Do not indicate (This page is unclassified). Use

preprinted paper or reproduction masters, or preprinted paste-ons. Inked stamp

pads are too messy for published documents.

FRONT COVER

The Project Officer will provide the necessary declassification/review

statements for the front cover as set forth in the Executive Order 12065. See

sample covers in Figures 4(b) and 4(c) on pages 26 and 27.

INSIDE FRONT COVER

Show UNCLASSIFIED marking at top and bottom of the page (Fig. 5(b), p. 30).

DD FORM 1473

Page classification--Show the overall classification of the document at the

top and bottom on both sides of the form in addition to the page classification

where indicated. Also show the document classification in Block 15 and the

declassification/review schedule in Block 15a. If the information on the form

is unclassified, include the following statement on the upper right-hand corner

of the DO Form 1473: REGRADED UNCLASSIFIED WHEN SEPARATED FROM ENCLOSURES.

4. Information Security Program, DOD 5200.l-R/AFR 205-1, Superintendent of
Documents, US Government Printing Office, Washington, DC, December 1978.

5. Industrial Security Manual for Safeguarding Classified Information, DOD
5220.22-R, Superintendent of Documents, US Government Printing Office,
Washington, DC, January 1979.
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Abstract--Abstracts of classified reports should be unclassified when

possible. Precede each paragraph with the classification synbel. If possible,

limit classified abstracts to one paragraph. See sample of DD Form 1473 for

the classified report in Figure 6(b), page 34.

Title classification--Use unclassified report titles for classified reports.

Put (U) at the end of the report title on the front cover and in Clock 4 of the

DD Form 1473.

PAGE CLASSIFICATION

Center the page classification at the top and bottom of the page, leaving

one-fourth inch of margin space each way. Mark each page separately according-

to the highest classification of information on that particular page.

FOLDOUT PAGE CLASSIFICATION

Place the pa~e classification on the portion of a foldout page that shows

the classification markings after the page has been folded. Begin foldouts on

a right-hand page. See Figure 15(a) for a right-hand foldout page and Figure

15(b) for a left-hand (backup) foldout page. Maximum acceptable size is 25 inches.

CLASSIFICATION SYMBOLS

Use the paragraph classification symbols (C), (S), (S-RD), (S-FRD), and

(S-RD)(N) for Confidential, Secret, Secret-Restricted Data, Secret-Formerly

Restricted Data, and Secret-Restricted Data-Critical Nuclear Weapons Design

Information, respectively.

HEADINGS

Put classification symbol before all titles and section headings (after the

number or letter, if applicable), including such obviously unclassified headings

as (U) INTRODUCTION. Major paragraph headings, as well as subheadings followed

by text, will be treated as paragraphs for classification purposes. Samples are

shown in Figure 16.

PARAGRAPH CLASSIFICATION

Include the classification symbol of each paragraph ana subparagraph in

parentheses at the indention (after the number or letter, if applicable),

followed by one space before the first word of text. Samples are shown in

Figure 16.
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r - -- -

11. (U) FIRST-ORDER HEAD

I . (U) SECOND-ORDER HEAD

a. (C) Third-order head--Xxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxXXxxxxxxxx

(1) (U) xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxx:

(a) Xxxxxxxxxxxxx

(b) Xxxxxxx~xxxxx

(C) xxxxxxxxxxxxx

(2) (C) Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

XXXXXXXXXXXXXXXXXXXXXXXXXXXXX)XXXXXXXXXXXXXXXXXXXXXXXXXX

XXXxxxxXXxxXXXXXXXxxxxxxxxxXXXXXXxXXXxXXxxxX

(a) Numbered.

(U) FIRST-ORDER HEAD

(U) SECOND-ORDER HEAD

(U) Third-order head--Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxx~XX xx

(U) xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

XXxxxxxxxxxxxxxxxxxxxxxxxxX~XXXXXXxXX~X~XXXXXXXXXXxXx

(1) (U) xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

(2) (U) Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

(3) (C) Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

(S) Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

XX XXXXXXXX XXX X XXXXXXX XXX XXXXXXXXX XXXXXXXX XX XXXXXXXXXXXX

(b) Unnumbered.

Figure 16. Paragraph classification markings.
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Footnote classification--Paragraph classify all footnotes to text.*

Collective material re assification--Paragraph classification of

such a report is not required. Put the overall security marking at the top and

bottom of each page and on the front and back covers of reports containing

information that by itself is unclassified but that requires a classification

when combined. Include the following explanation in Block 18 of the DO Form 1473:

This report is classified
based on the overall aggregate of information
contained herein.

Place the following statement on the Inside Front Cover: "This report does not

include paragraph classification because classification is based on the overall

aggregate of information contained herein."

(U) This is sample of footnote classification.
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ILLUSTRATION CLASSIFICATION

Where figures appear alone on a page, show the classification at the top

and bottom of the page.

Where two or more figures appear on the same page or a figure appears on a

page of text where there are differences in classification, show the classifica-

tion in the lower right-hand corner of the figure in addition to the page

classification. Just type it in.

Put the classification symbol of the figure caption after the figure number

and before the caption. Samples ar e shown in Figure 17.

TABLE CLASSIFICATION

Where tables appear alone on a page, show the classification at the top

and bottom of the page.

Where two or more tables appear on the same page or a table appears on a

page of text where there are differences in classification, show the classifica-

tion in the lower right-hand corner of the table in addition to the page

classification. Just type it in.

Put the classification symbol of the table title before the title. Samples

are shown in Figure 18.

REFERENCES

Do not reference classified reports in Statement A documents; i.e.,

"Approved for public release; distribution unlimited."

Put the classification symbol of the report title after the title, and spell

out the classification of the report in parentheses at the end of the entry.

Show the page classification of the References listing. This page is

usually unclassified, since most report titles are unclassified.

Examples are shown in Figure 11, page 47.

B IBL IOGRAPHY

Include the same classification marking for the Bibliography as for the

References.

DISTRIBUTION LIST

Distribution lists for classified reports must include a certification signed

by the Project Officet's Division chief that all addresses have the appropriate
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SECRET SECRET

(U) Xxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxx

- - SECRET I

Figure 3. (U) Caption

S Figure 3. (U) Caption

4 5

SECRET SECRET

(a) Figure in text. (b) Figure alone.

Figure 17. Classification of illustrations.

SECRET SECRET

(U) Xxxxxxxxxxxxxxxxxx
TABLE 5. (U) TITLEXXXXXXXXXXXXXXXXXXXXXXXXXX

TABLE 3. (U) TITLE 1 2 3 4

1 2 3 4 A B F E

B C G FA B C D
E F G H C D H G

1 J K L D E I H

M N 0 P K L M N

SECRET 0 P Q R

(C) Xxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxx
6 7

SECRET SECRET

(a) Table in text. (b) Table alone.

Figure 18. Classification of tables.
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facility clearance and storage capabilities for the level of security classifica-

tion assigned to the information in the document. Sample letters are available

from SUR. CAUTION: Contact the AFWL Security Office for procedures for ontaining

verification of all facility clearances. Just because a facility has a security

clearance, there is no guarantee the facility has classified storage capabilities.

BLANK PAGES

For classified reports, blank pages must be identified as such. Center the

statement (This page intentionally left blank.) in the middle of the page as

illustrated in Figure 19. NOTE: Do not slash-number pages (i.e., 3/4) in a

classified report.

AM.4T1.79-9, UNCLASSIFIED

(This p~ie latentionally left b ank.)

UNCLASSIFIED

Figure 19. Sample blank page in a classified report.
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INDEX

A D

Abbreviations 50, 53 Date of report 24
capitalization 52 DD Form 1473 32
general 58 Declassification/review 61
in figures 43 markings
in tables 43 Defense Technical Information 5, 8
list of 53 Center (DTIC)
units of measurement 53 DNA-funded reports 60

Abstract 14, 32, 62 Distribution 8
Acknowledgment 32 initial 8
Acronyms 50 procedure 8
Air Force security regulation 51 supplemental 8
Alphabet, Greek 20 Distribution list 8, 9
Appendixes 49 Distribution statements 8, 9

identification of 49 Double numbering 14
title format 50 Draft submission 7

Author 24

E
B

Editorial and proofreading 21
Back cover 61 markings
Bibliography 46 Equations 19

format 49
Blank pages 14, 69
Body of publication 22, 41 F
Braces in mathematics 18, 19
Brackets in mathematics 18, 19 Figures 7, 36, 41

captions 42
continued 42

C identification 43
numbering and placement 41

Callouts 43 references on 43
Camera ready copy (CRC) 7, 43, 44 security markings 67
Capitalization Foldouts, placement 43

figure identification 43 security markings 62
figure captions 42 Footnotes 41
headings 15, 16 asterisk 41
table titles 44 references 41, 46
units of measurement 53 security markings 65

Certification of review 31 spacing 12
Classification (see Security 61 tables 44

Classification Requirements) text 41
Conclusions 41 Format, general requirements 5
Contents (see Table of Contents) 36 Front cover 24
Corrections 12 declassification/review 61
Copyright and courtesy 31 elements appearing on 24
Covers 24 security markings 61

back cover 61 Front cover, inside 24
classified covers 61 elements appearing on 31
front cover 24 security markings 61
inside front cover 24 Front matter of report 22, 24
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!athe.atiCal text 17

G 
displayeo equations 19

51 equations, breaking 17

Glossary 20 numbering equations

Greek alphabet parentheses, brackets,

and braces
simolified form

spacing and alignment

15 spacing in running text 
18

Headings 15 subscripts, superscripts 17

format 66 transfer (or press-on) 17

security markings letters and symbols

Measurement units

IN N

Illustrations 7, 36, 41 12
cmrre coy43 

Numbering systems 12

camera ready copy 
42 appendixes 1,

figure captions 39 blank pages 12
list of 41 equations 12
numbering 8 figures 13

photographs 24, 61 inclusive numbers 16

Inside front cover 7 indentions 14

Instructions for preparation 41 paragraphs 23

Introduction parts 12
references 12, 14
sections 12

tables 7, 24
Journal articles 5, 46 tech report number 12

5 volumes 13

publication as TR 46 Numerals
references mathematical expressions 16

units of measurement 
13

zero preceding decimal 
13

point

Limited distribution 
9

statement
Listings 50 14

abbreviations, acronyms, Page numbering 12

and symbols 49 Page size 16

bibliographic entries 
36 Paragraph indention 

12

illustrations 46 Paragraph division1

references 36 Parentheses in mathematics 18
ters 50 Parts, reports issued in 23t abls 5go sa y P ato ps 32

s(glossary) Photographs 38
Preface 7

Preparation instructions 7
t Printing 21

p m7 Proofreading markings
Manuscript submission Proprietary data 31

(see Draft submission) 12 Public release statement 9

Matr iS 16 Publication date 24

Mathematical expressions 20 Publication number, 7, 24
Mlathematical symbols assignment of
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R format 36
figures 316

Recommendations 41 tables 36
Reference list 46 Tables 43

format 47, 48 abbreviations 44
security markings 67 column entries d4

Reference material 22, 46 column headings 43
References (see also Footnotes) 41, 46 continued 44

citation in a footnote 46 footnotes 44
citation in text 46 list of 46
numbering and placement 46 numbering and placement 43

Release authority 9 references 44
Report documentation page 32 security markings 67
Review and release statement 31 taole numbers 43

table titles 44
units of measurement 44

S Technical notes 6
Theses 5

Sections 41 Titles
Security markings 61 classified 62

abstract 62 parts 23
back cover 61 report title 24
bibliography 67 subtitle 24
collective material 66 table 44
DD Form 1473 61 unclassified 62
distribution list 67 volumes 22
figure captions 67 Turned pages 42, 44
figures 67
footnotes 66
front cover 61 U
headings 62
inside front cover 61 Units of measurement 52
pages 62
paragraphs 62
references 67 V
reference list 67
symbols 62 Volumes 22
table titles 67
tables 67

Security statements (see 61 W
Covers, classified)

Spacing 9 Word division 12
Subscripts 17, 19
Summiary 32
Superscripts 17, 19
Symbols 20, 50

T

Table of contents 36
appendixes 37, 38
continuation page 36
entries 36
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AIR FORCE WEAPONS LABORATORY
Air Force Systems Command
Kirtland Air Force Base

New Mexico 87117

ERRATA27 May 1981

DOAFWL-TR-80-999 AFWL STANDARDS FOR SCIENTIFIC AND TECHNICAL REPORTS

Make the following pen and ink changes:

Page 47 Change the sample heading to read: "(U) REFERENCES"

Page 61 OVERALL DOCUMENT CLASSIFICATION
First paragraph. Change to read: "Show the overall
classification at the top and bottom of the front and back
covers and the DD Form 1473 (which takes the place of the
title page). Use preprinted paper or reproduction
masters, or preprinted paste-ons. Inked stamp pads are
too messy for published reports."

Page 62 PAGE CLASSIFICATION. Add: "Do not indicate (This page
is Unclassified)."

Page 65 Figure 16(a): Place "(U)" after "(a)," "b""(c),
before X's used to indicate text.

Page 67 a. ILLUSTRATION CLASSIFICATION. Delete the first para-
graph. Change the second paragraph to read: "Show the
classification of each figure separately. Use the
unabbreviated form, and place it within or just below the
figure in the lower right-hand corner. Typewritten
classification must be all caps; preprinted paste-ons are
preferred."

b. TABLE CLASSIFICATION. Delete the first paragraph.
Change the second paragraph to read: "Show the classifi-
cation of each table separately. Use the unabbreviated
form, and place it within or just below the table in the
lower right-hand corner. Typewritten classification must
be all caps; preprinted paste-ons are preferred."



Page 68 Figures 17(b) and 18(b). Place "SECRET" on the sample
figure and table, in the same positions shown on
Figures 17(a) and 18(a).

Authority:

ALTHEA R. GUIST
Project Officer

MARGARET PUTNAM

Chief, Technical Reports Branch
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