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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. AFHL/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
reguiations.

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).
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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 processeg 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 Project 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.
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PREPARATION INSTRUCTIONS

DRAFTS

Contractors and laboratory personnel will submit clean, typed, 1! or
double-spaced drafts to AFWL/SUR for assignment of a TR number and editing.
The editor will look for the following:

e Complete and acceptable technical presentation
® Clear, informative writing

e Clear, uncluttered professional illustrations
® Proper format

A1l edited drafts are sent to the Project Officer for review and ayreement.
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 paner
or reproducible masters (85 by 11 inches) suitable for camera and microfiche

reproduction. Submit originals, printed on one side only, with no binder holes.

LIRS

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 margin 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,

AFWL/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 to 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, listings, 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 Ageacy (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. NCTE:
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 1ist 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 distributic: reports.

Distribution release statements~-AFWL TRs must display one of the following
distribution release statements.
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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/Mr Jones)

Figure 1. Sample distribution 1ist in renort.

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
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{a) Front.

Figure 2. Form letter requesting approval for public release.
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CHECK LIST FOR PUBLIC PELLASE OF TICHANICAL INFORVATION
{AFRS 50-45 ang 16{,-17)

Title of document:
The document was prenared under:

a. Job Order Nuubor {(JO8)

b, Contract Humbee: - L tass. { Tounciass. \ |
Does contract nave a 15 Form /54 attacnoed? | i Yes { Yool
Request for release wan generated intornaiiy Ouind

by

" “{Name, Organization, Pnone}
[f anproved for public releasc, the document will be releawea to

T T Tevent or Media, Location and Date}

Approval is requested by:

: INSTRUCT 10N

1. Office symbol and project officer/author and phone nuzber nust_be
listed in "Reply to Attn of" space of the letter on reverse. The

Tetter must be signed by the responsible branch or division chief--above
the originator, as a minimum.

2. Public release approval means unlimited distribution, and world-wide
release in the case of documents beina released to the cicaring nouse.
Cleared documents sent to the Defense Tecnnical Information Center (DTIC)
are forwarded to the Department of Commerce's National Technical Inforination
Service (KTIS). NTIS sells without restriction to any customer.

CAUTION: Distribution Limitation Statements (Ref. AFR 20-45) on
unclassified papers anply when the qovernment does not have the ridght

to disseminate information that is proprietary either to the contractor
or to another government. It also applies when release of another's
information would be unfairly prejudicial. Generally. only unclassified
"working papers" are limited to DTIC. (Ref. DOD Directive 5209.20 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 1% or double spacing
between footnotes.

Single space references and bibliographic entries, using 1% 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: 1like-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 {1ift-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 III, 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 p2irs 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).

e 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.

e 1 in
e 2ms
* 1 mm

Decimal points should be preceded by a zero.
e 0.25 km

For an inclusive range of numbers, use the following patterns:
e Figures 1-10
* pages 352-357
* 1906-38

13




AFWL-TR-80-999

Other examplies:

three-fourths of an inch 10 x 10 mm

three capacitors 1/2-in-dianeter pipe

four strain tests 3, 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
0.5m .

$2 to $3 million
32°-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.

0dd-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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XXXRXRXKXXXXXXXXXXX XXX XX XK XXX
XAXKXXXXRXXX XXX XX XXX X XXX XX KX

XXXXXXAXXXX XXX XXX KKK XXX XXX X

374

(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

XXXXXXXXXKXXXXXXKXXKXXXXXXKXXKKXXKXKXX KKK KX KKXXKKX XXX X XXX XXX

(1) Fourth order head--XXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXKXXXXXKXXKKXXKXKX KKK XXX XXX KKXXKXXXKKXXKXXXKX XXX XXX KX XXX

[ 4 {a) Fifth order head--XXXXXXXXXXXXXXXXXXXXXXXX X

XXXXXXXXKXXKXKXXKXKXXX XKLL KKKEXKXKX KRR KKK KRXX LXK XXX XXXXX

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

XXKKKRXXRXKXAXRXXKKXXXXXXXXXXARRXLXKKXX XXX XXX XKL XXKXXX XXX XXX

Fourth order head--XxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

KXXXXXXKXRXRR KRR KKXKXXXKXHXXXALLRXXXKX XXX X XXX KX KXKXXXX KX XXX XXX XXX

Fifth order head--XxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXKXRXXKXXKXKKKX XXX KKK XKLXKXXX XXX XX KX XXX XXX XX KX XK XXX XXX

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

¢. 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 indentions for continuations. Make 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 1ine 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, »,
S, N, 8tC.).

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.

S (t-t') ~ fw

e 2 .
n=1

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.

6= -5 1=--2

The plus-or~minus symbol is set tight when it qualifies a number and is
spaced when it operates a number.

an accuracy of +5 seconds 10% N+ 29

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 1line. A sample of spacing of mathematical text follows.

Figure 2 shows a particle with charge q Jocated
outside a perfectly conducting cylinder tube with
length ¢ and radius a. Let o(z,¢) 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 Tine rather than a horizontal
bar:

A
A/BC rather than ae
(A/2) cos x rather than %-cos X

1
VT/Z rather than E'VT

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

1

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

equations.

Since
2
oy = (]/Z)QVi
and
Vi = 2V
therefore
2
oy = ZpVD
18
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Define all symbols used in equations; 1ist'Qefinj;ionsniffnumerous; e.q.,

where
v = average velocity
E = amplitude of the EMP
Te = electron energy (eV)
B = 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

1/

EDITORIAL AIDS

The frequently used standard mathematical signs and symbols (Table 1) and
the Greek alphabet (Table 2) are presented here for quick reference. Table 3
jdentifies customarily used editorial and proofreading markings.

19
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"TABLE 1.

MATHEMATICAL SIGNS AND SYMBOLS

equal to

varies directly; is
proportional to

(R

f not equal to
~ approximately equal to v DEL--gradient
~ equivalent; similar v DEL DOT--divergence
- identical with ks DEL CROSS--curl
Z not identically equal .. therefore
- infinity o since, because
equal to, in proportion o ??i i21:2:;2 to sequence) |
< Vess than v prime, double prime, !
> greater than triple prime
< less than or equal to . factorial
2 greater than or equal to ‘ ‘ absolute value of quantity
/ angle within the bars ‘
1 perpendicular to- — approaches the limit
1 parallel to f integral j
N radical, root 3 summation E
X or ® multiplied by .
cor ] ratio of, proportion F partial differential i
+ plus or minus 1im Timits of §
|
TABLE 2. GREEK ALPHABET
A «a ALPHA N v NU
B 8 BETA T g X1
I v GAMMA 0 o OMICRON
A S DELTA n = Pl
E ¢ EPSILON P o RHO
L g ZETA I o SIGMA
H n ETA T 1 TAU
o 8 THETA T v UPSILON
I ¢ I0TA o ¢ PHI
K « KAPPA X x CHI
A A LAMBDA ¥ oy PS1
Mo MU 2w OMEGA
20
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TABLE 3. EDITORIAL AND PROOFREADING MARKINGS

MARK CORRECTION REQUIRED EXAMPLE
I.\ OR @ Period required The report was accepted. Copies
were made’ "
. )
AOR () Comma required It was adjusted;calibrated and sealed.
AGR @ Semicolon required The mechanism stoppedsa cam had stuck.
AOR ) Colon required It is indicated by the following:’
, I
OR @ Quotation marks required ...the so-caﬂed/('cascade effect./'\
A OR @ Hyphen required The high/(pressure system. ..
N Dash indicated a. Cah’bration-f\-The oscilloscopes were...
CH\ Begin a paragraph q[Occasionally a photograph may be used...
WCH‘ No paragraph required  »myffBut the actual data have not indicated...
V;A Make super- or subscript AOA% and Agha the
-_— Use italics ...an a priori indication that...
= Underline The valve must not be opened.
== Use capital letters The afwl at kafb...
==,k ==
/ Use Tower case letter A large/ounter was needed.
=//////  Initial cap only A COMPFON electron was measured.
~= . —
~ No space; close up Close up this sp_ace.
H# 0R \ Leave space Leave a\Qpace here,
;ﬁ; Allow spaces in direction Allow four spaces to next line. {j, %
indicated
:ﬁ:) Insert space vertically # Jltem 1
4,,';}'Cem 2
Item 3
“ Align vertically Step 1 3
Step 5 ‘
Step 18|
< Delete Deve'lope/;his/‘paragr‘aph.{
STET Let word(s) remain Include the following £dur items. STET
/V Transpose letter or word Transpﬁde the data to a tape recorder.
N Move to right “JMove to right.
C Move to left [ Move to left.
JC Use block indentation ] Quoted materials, etc. [
(o NI Move up; move down t/a ‘_:‘LQ_I
SPOR() Correct the spelling Segerate point...
Y
@ Spell out abbreviation The\AsE(’I)has...
21
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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, DD Form 1473 (required)
Summary
Preface
Table of contents
List of illustrations
List of tables

Body of report. Introduction
Main text
Conclusions
Recommendations

Reference material. References
Bibliography
Appendixes
Glossary of terms
List of abbreviations, acronyms, and symbols
Index
Distribution 1ist
Back cover

VOLUMES

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

A11 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 III.

22
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The Abstract of a multipie Volume TR may encompass all the Volures 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 encempass
the following type of information:
This report is divided into two parts. Part )
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.

A1l 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 information on the
front cover and set up in block form at the margin, alongside of and just to the
right of the AFWL Togo. 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

Avuthor

March 1980

Final Report

Approved for public 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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| a AFWLTR80-999 CONFIDENTIAL AFWLTR.
| ! 80-999

STANDARDS FOR PREPARATION OF
TECHNICAL REPORTS FOR THE

AIR FORCE WEAPONS LABORATORY (U)

Author

XYZ Corporation

123 Blank Street w\Qx‘v
Los Angeles, CA 90009 & B
,\35?96
March 1980 S
Final Report

Distribution 1imited to US Government agencies only; test and '
evaluation of military systems/equipment are discussed in the
report; Mar 80. Other requests for tnis document nust 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

L

(b) Classified contractor report cover with sample statements.

¢ Figure 4. Continued.
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Vol. §

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

Voiume | of IV
Security Classification Requirements (U)

Author
O
XYZ Corporotion o 2
123 Blank Street %\R\&'
Los Angeles, CA 90009 o
L W
March 1980

Final Report

Distribution limited to US Government agencies only; test and

evaluation of military systems/equipment are discussed in the i
report; Mar £0. Othner requests for this document must be )
referred to AFWL {---), Kirtland AFB, NM 87117, i

! AIR FORCE WEAPONS LABORATORY
Air Force Systems Command
Kirtland Air Force Base, NM 87117

CLASSIFIED BY:

{ RESTRICTED DATA

This matenal contains Restricted Data
as defined in the Atomic Energy Act of
1954. Unauthorized disclosure subject
10 administrative and criminal sanctions.

CRITICAL NUCLEAR WEAPON DESIGN

sovomicreemesrmues | SECRET

(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
y LABORATORY

1 Part 1 of 3

XYZ Corporation
| 123 Blank Street
| Los Angeles, CA 90009

March 1980

Final Report

\
2

i&_]

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

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

Prepared for

) Director

u DEFENSE NUCLEAR AGENCY
J 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-83-999

| This final report was prepared by the Air Force weaoons Laboratory, Kirtlang
Air Force Base, New Mexico, under Job Order XXXXXXXX. Major John J. Jones (A8(C)
was the Laboratory Project Officer-in-Charge.

When US Government drawings, specificatinnc, or other data are ised for any
purpose other than a definitely related Government procurement operatior, tne
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 otner
persaon gr 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/emplioyee of the dJnited States
Government. Accordingly, the United States Government retains a ronexclusive,
royalty-free license to publish or reproduce the material centained herein, or
allow others to do so, for the United States Government purposes.

This report has been reviewed by the fublic Affairs Office and is reieasable
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 111
Major, USAF
Project 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-80-999

UNCLASSIFIED

This final report was prepared by the XYZ Company, iLos Angeles, California,
under Contract F29601-76-C-XXXX, Job Order XXXXXXXX with the Air Force Weapons
Laboratory, Kirtland Air Force Base, New Mexico. Majors John J. Jones and
Robert R. Roberts (ABC) were the Laboratory 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 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 iicense to publish or reproduce the 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
Ma jor, USAF Major, USAF
Project Officer Project Officer

FOR THE DIRECTOR

JOHN J. JONES, JR. JOHN J. JONES, SR.
tt Colonel, USAF Colonel, USAF
Chief, Branch 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 OR DESTROY.

UNCLASSIFIED

S e TeEeteeT ey W Y N e

(b) 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 FCONA (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.
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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
0fficer 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 0D 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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UM;LAqg £l -

SED LR T L asy " PALL AYer D mim Froees
REPORT DOCUMENTATION PAGE m';;;njgym TR

1 REPORY N_MBER
AFWL-TR-80-999, Pt.

PRI T R S mee s s ree T orae ]
STANDARDS FOR PRFPARATION OF TECHNICAL
REPORTS FOR THE AIR FORCE WEAPONS
LABORATORY, Part 1 of 3

T AU TWOR 8 TINTARATT YA GRANT A_MBFA v

2 GCVY A_CESSION NO 3 RECIPIENT'S CATA, 05 N MEL &

final Report

€ CERFIRM N3 CRG REG TR~ o ,MAkn

S -

John J. Jones, Captain, '.SAF

5 ERT TR R TR SRR S ETR S T T T T TR R TR ]
A3fa 8 wmdn . N Mt

Air Force Weapons lLaboratory {SUR) .

Kirtland Air Force Base, NM 8711/ 62601F/9939 30000

T WTRILLIN . R FCTE NAME ANT ADTRESS 10 WEPIAY DATE - T T ‘+

Air Force Weapons Laboratory (SUR) March 1980 S
Kirtland Air Force Base, NM 87117 "’5;;“‘“”"‘ see
T MONI T OEIN ., BaEn v NAME & AUDRERS 1 fiiterent feom & nm I e T8 SECLR(T~ LAY s e T 1
Unclassifiea
AT TELLAST F.l AT NOD W AT
T 2T 3
16 D 5TRIBUTION 5° A EWMERT 1 this Kep or T T b s s — s e

Approved for public release; distribution unlimited.

17 DISTRIBUTION STAYEMENT of the abs'racr entered in Bla a Ju of ditterent from Repaet®

18 5. PPLEMENTARY NDTEY

This report is divided into three parts. Part 1 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.

19 KEY WORDS ' w.linus un reverse side if nereasan and identily by block aumber, T
TR Metric System TR Numbering Systems
MIL-STD-847A ST Units Classification Markings
Format Math Signs and Symbols

20 ABSTRACT ¢ antinua i e erse ride (F netrosars and fdentehs Ry htos b omt. e - =

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. [ts 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.

DD .55%% W73 comon or 1uov ss s omsoneTe

UNCLASSIFIED

SECURITY CLASSIFICATION OF TWIS PAGE When Data Entere?

(a) Unclassified, in-house,
Figure 6. Sample DD Forms 1473,
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CAGSIFIED CREARASED UNCLASSE a
P e TR G e SLPARATED FREM ENCLOSUAL S,
REPORT DOCUMENTATION PAGE Ew,"L@"“”fQ‘Q_iik“
1 REPCAT NUMBF A v Ll ATCRENIONNG b RELU P FNTC D ATA L on wBt R
AFWL-TR-30-999, Vol, [ of I
4. " r . R Af—’_ - T T T oo T TS Rl-;:;TA<T(n7 EERSN 1
STANDARDS FOR PREPARATION OF TECHNIUAL REPORTS Final Report
FOR THE AIR FORCE WEAPONS LABORATORY (U} T _p_:;__r B
Volume I: Security lequirements (., £Y7-78-153.2-A ’
? ALTHOR‘E T T T T T T T T R T T RAT Y TR IR AR A BT A T
Rabert 8. Lrown ©OF29601-76-C-XXXX
L—nm.w TR TA W NARE ARS L LTRO ST T T T T T T T R R R TR e T e T
XYZ Corporation ; AHCA S wTER N T n wEE Al
123 Blank Street . -
Los Anneles, CA 9009 92601F/99930000
T'——-'_A.—R_D ~€F1ZE ( 0 ORES - ) T b AT T ﬁ.mv-{
. (WL NAM A». A\ 13 REEQART A~y
Director . March 1980
Defense Nuclear Auency S womBra AT RaLEe T T
Washington, OC 20305 .72
T MON ORI ATENCY NAME A ACCAES . 1f Tiflarent from « wir. g Offe. & Y SECL R Te L Ans (e e T3
Air Force weapons Laboratory {XXX)
Kirtland Air Force Base, NM 87117 .
i e e | LMatcn Front Cover]
e L STAIR T TRATEMEN " i rare Repor: - 4_"T
Distribution limited to US Government agencies only; test anc evaluatior
of military systems/equipment are discussed in the report; Mar EC. ber
requests for this document must be referrec to AFWL (- 7-), Kirtland AFB,
87117, or Director, DNA, Wasi.ington, DC 20305.
7 oIS RIBUTION STATEMENT o the abareact saterad o Blnrh 20 31 ailtesent tram Repmrr: ~ )
18 S PP _EMENTARY NOTES T - T T T
This report consists of the following volumes:
I. Subtitle
I1. Subtitle
11]1. Subtitle
T3 MEY WORDS v ontnue on teverva side if necatsar and rdenitly by Blu. k rambers T T T T T
TR Metric System TR Numbering Systems
MIL-STD-847A ST Units Classification Markings
Format Math Signs and Symbols
20 ABSTRAACT ‘Cunfinus on roverss s de (f ne. asrery MdllrnTl’lTﬂ‘l Block m mll— - T ——“—*

(U) This report lmplements MIL-STD-B47A 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

finding the specific areas of interest.

0] ,‘lf:",, 1473  €CiTion OF 1 NOV 55 15 OBSOLETE UNCLASSIFIED

SECRH IMTY CLASSIFICATION OF TntS PAGE “When Dara Erterey

(b) Classified, contractor,

Figure 6. Concluded.
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INSTRUCTIONS FOR PREPARATION OF REPORY DOCUMENTATION PAGE

ONSIBILITY The . ontrcliing DoD oftice will be responsibie 21 (ompietioa (f the Report Document
all technical reports prepured by or for DoD urgsmzaticns

tian Page. DD Form 1473 un

CLASSIFICATION, Since this Report Documentation Page. DD Form 1473 i« .sed 1n prepaning announcements bidbliographies and data
. banks, it should he anclassified if possible If a classificatisn is required. sdentify the classified items ~n the page by the appropriste
symbal

COMPLETION GUIDE

General Make Blocks 1 4 5, 6 T 11 13 15 and {h agree with the corrosponding information on the report caver Leave
Blocks 2 and 1 blank (

Block 1 Report Number  Enter the .o

e aiphaniv e tope s nam et newn o the o er

Bicck 1 G verament Avs essg o Leave Bl wn Center

Trie spa e as 11 Lve by the Defense Dovame

Keapiert®s Catal o Sumber Legve blank This space 15 f - the use o { the tepurt fecipient te assist in future

Blick 3
retrieval of he dccument

Blovk 3 Titie and Subnitie Enter 5 oo in all - apifal {0tees waactly ds i appears on the publioatian Trles snosid be
un lassif:ed wheneser possit Write -t the baglich equvalent (of Greei jetters and mathematical symbaois in the fitle “see
CAbNtras ng Sorencite aad Te bz ol Reports ot Detencocspns oot RDT F AD667T 000 {f the report has a subtitle *his subtitle
sheuld Iyiiow the mwn title. be separated 1w cmma o seeoslon of appr priate and be ininially capitalized I & pubhication has o
title in o foreign language. transiate the Utle anto Enghsh and foihw che English transiation with the titie in the origina. language
Make every effart to simphfy the nitie betore publication

Birek 3, Type o ! Rejorr and Porn 1 Coe

i Indi wte here whethee rep et (s ontenin

etc - and sf wppli stie inciusive

dates of perind Covered, suoh as the Dife o f o ontra t e vered o fir ntractor report
Block 6 Fertorming Organizats n Repors Noorber Omis anmbe e - sher than the offacal repert number snews e Black 1o sack
25 semes numbess for ineheuse Tep st or o onteae e uratite e e her ancppened by e wall be placed o this space e sach numbers

ate wmed, tewve this <pace blana

Bivck 7 Author ~0 [nciade corresp nding it rswton tron the rep o e Guve the narmer o ot the agthar s n cnsentioneg
order ‘tor example Joon B Doe v 0f guthor prefere [ORGbert Do In addits oo st the affilists oo [an author af ot differs from thee
2f the perf.rnang wrganization

Block 8 Cantract =7 Gran® Number ~ For @ onrtac’ o o pranfee tepe o' enter the  ormplete o ntrd. ! of grant numher s gades

which the wnrk rep rted was ace wmphished  Leave blunk inan-h

rep orts

Perforring Organization Name and Addrese  For inh cuse repo 2ty enter the nare and address anciuding sffice symbol,
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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 Fiqure 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 Page
1 INTRODUCTION 3
1. BACKGROUND 3
2. PREVIOUS EXPERIMENTAL DATA s
3. POSSIBLE CURRENT ENHANCEMENT MECHANISMS N
4. TECHNICAL APPROACH 12
I7 EXPERIMENTAL PROGRAM 12
1. TEST GEOMETRY i2
2. TEST PLAN 14
a. Injected Beam Parameters i
b. Dielectric Tests 15
3. EXPERIMENTAL RESULTS 15
111 AMALYTICAL 1ODEL DEVELOPMENT 23
1. METHOD OF CALCULATION 28
2. ELECTROMAGNETIC MODEL OF A THIN DIELECTRIC 2%
a. Derivation of the Model 29

b. Validation of the Dielectric Electro-
magnetic Model 33
1v ANALYTICAL RESULTS 39
1. EMPTY CAVITY AND LINER 39
2. PLASMA MODEL 39
) CONCLUSIONS 43
REFERENCES 45

APPENDIXES
A. TITLE 5
B. TITLE ) 59
or (if only one Appendix)
APPENDIX A. TITLE 61
ABBREVIATIONS, ACRONMYMS, AND SYMBOLS 75
1

{a) Numbered,

Figure 8, Sample table of contents pages.
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CONTENTS

INTRODUCT 10N

£ ERIMELNTAL PROGRAM

ANALYTICAL MODEL OEVELOPMENT

ANALYTICAL RESULTS

CONCLUSTONS

REFERENCES

APPENDIX A

ABBREVIATIONS, ACRONYMS, AND SYMBOLS

28

39
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(b)  Unnumbered,

Figure 8, Concluded,
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LS TRAT L
Figure Page

1 Test confiquraticon 13
2 Electron qun current versus time 1¢
3 Injectea electron eneray versus tine 17
4 Faraday cup currents with an ciply Cavity and

dielectric liners (Mylar) oo
5 Faraday cup currents with an empty cavity and

dielectric Tiners (lLucite) i
6 Faraday cup currents with dieiectrics covered

by a g ounded metallic screen (Lucite)
7 Faraday cup currents with dielectrics covered

by a grounded metallic screen {Mylar) 23
g Faraday cup Currents with longitudinal tetallic

strips placed on Lucite 3
9 Faraday cup currents with circutiferential metallic

strips placed on Lucite K
10 Defined variables in the tr* . dielectric maodel 37
11 Geometry for the validation test 34
12 Calculated results for the validation test 3
13 Empty cavity results 4i
14 A comparison between somie experinental and

analytical dielectric results &2

2
. (a) Illustrations.
Figure 9. Sample lists of illustrations and tables.
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TABLES
Table

1 Empirical expressions for electron attachment rate
and avalanche ceoefficient in moist air

2 Values of K and n for use in Equation 4

3 Flashover distance for enhanced gaps {feet)

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

! 5 Load characteristics of the Bbeing 747

6 Lvad characteristics of the £C-130G and IC-135(k)
aircraft

7 Ceramic parameters

8 Glass parameters

9 Lexan parameters

10 Acrylic parameters

11 Specifications: FABCO SA bearing pads

12 Humidity resistant film adhesive for hermetic
sealing of microelectronic packages

13 Comparison of column and flat platform

14 Stress summary for column platform

7/8

(b) Tables.

Figure 9. Concluded.
40

49

51
53
54
55
57

59
67

68

Lm--wmz‘};f; e




e

AFWL-TR-80-999

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 (+), etc., or lowercase superior letters, depend-
ing on the number of footnotes. Place the information at tre margin at the

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

ITlustrations 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 fiqure 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 figqures 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).
(¢} Input pulse; pulse peak 540 volts.
(d) 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 ir 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. B8e 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 Tines 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 @1l caps using the same size print as for text; center subseguent 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 2, by 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 imriediately
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 tabie. Abbreviate in
column headings if necessary because of space lTimitations. 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)

Supporting agency

Purpose

In-house supporta

Contractual support

Qutside AFWL - within AFSC/AFLC
Qutside AFSC/AFLC - within AF
Qutside DOD - within government
Qutside AF - within DOD

Project Order
Project Order
Project Order
Project Order

Procurement Directive
Obligation Authority
Funded Purchase Requestb

Military Interdepart-
mental Purchase Request

aIf travel is the primary purpose, use an OA.

be 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.

45
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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
information.

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 1ist them at the back of the report.

References listing--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. 1}. 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 1ist 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)

Military Standard, Forriat Requirements 7or Scientific and Technical Reports

Prepared by or for the Department of Ceferse (L), (MIL-STD-887A), 31 Jan 1972

(UncTassified).

ASTM E380-7ee, ANSI1 2210.1, Standard for Metric Practice (U), American Scci-
ety ;or Testing and Materials, Philadelphia, PA, 19 January 197€ (Lnclassi-
fied).

United States Government Printing Office Styie Manual (U), Superintencent of
Documents, US Goverrment Printing Gffice, Washington, DC, January 1973
(Unclassified).

Information Security Prcgram (U), DOD 5200.1-R/AFR 205-1, Superintencent of
Documents, US Government Printing Office, Washington, DC, December 197¢
{Unclassified).

Industrial Security Manual for Safeguarding Classified Informatior (U), DCD
§220.22-R, Superintendent of Documents, US Government Printing Office,
Washington, DC, January 1979 (Unclassified).

Fowler, H. W., A Dictionary of Modern English Usage (U}, Second Editicn,
Oxford University Press, New York, 1965 ({Unclassified).

Langmuir, R. V., Electromagnetic Fielcs and Waves (l), McGraw-Hill, New
York, 1961 (Unclassified).

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

Crawford, R. E., et al., Protection from lonnuclear Weapons (S), AFWL-TR-
70-127, Air Force Weapons Laboratory, Kirtland Air Force Base, WM, February
1971 (Secret/Restricted Data).

<
N
o
<
)
\\Sb
Q »
75

SECRET

4

L <o cnnnlinbe Cafahadaid

(a) Classified.

Figure 11, Sample reference lists.
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AFWL-TR-79-999

REFERENCES

V. Military Standard, Format Requirements for Scientific and Technical Reports
Prepared by or for the Department ot Defense, (MIL-STD-847A7), Jan 73,

2. ASTM E380-769, ANST 7210.1, Standard for Metric Practice, American Society
for Testing and Materials, Phitadelphia, PA, 19 January 1976.

3. United States Government Printing Office 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 Regqulation, DOD 5200.1-R, Superintendent of
Documents, US Government Printing Office, Washington, DC, July 1972.

6. Industrial Security Manual for Safeguarding (lassified 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.

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,
assachusetts, 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 Tetter 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

XXXXXXXXXXXXKXXKXX XXX XXX XX i
XXXXXXXXXXNXLXXXXXX XXX KXXK XX XX

APPENDIX A
MEASUREMENT PLOTS

93 93

L S

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

Figure 13. Sample appendix title pages.

GLOSSARY QOF 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.

[f 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 Tetters, (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.

P e —————— .-

' [

A Area, m2

F Force, N
PFS Parous frictian surface
RCR Runway condition rating

RY Reentry vehicle

4 Velocity, m/s

d Cone diameter

q Acceleration of gravity

v Volume, m3 ;
I W Weight, kg .*

a Angular acceleration, rad/s?

[yl

Orbital eccentricity ;
6 Angle of roll, radians
u Particle velocity

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

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 1
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 RAD effort in question interfaces with existigg

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 kg, - 0.24 V.

Capitalize symbols for SI units if derived from a proper name (Hz, N, J); use
Jower case if derived from a proper name and spelled out (hertz, newton, joulej.

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 E380-769, ANSI 7210.1, 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
Documents, US Government Printing Office, Washington, DC, January 1973.
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TABLE 4, STANDARD ABBREVIATIOQNS
Part 1. Units of Measurement
acceleration due to gravity -----ec-ccmmcemmannans g
AMPEre =m-e - - mmmc e e e cemece e en A
AMPere-NoUr ==-c-mmcmom e e e oe Ah
ampere-turn per meter -ecsceco e mma i irmeaas At/m
ANGSErOm == =mom o s m o e e A
atmosphere -----o-meo oo atm
atomic mass UNTt =-coomomm ool u
atto- (prefix, 1018) wooomam oL a
bar —emme el spell out
British thermal unit ~--accmmmca e Btu
caliber -ce-cecmmm e spell out
Calorie (large) =-----meommmmm oo Cal
calorie (small) =--mmmmmomm oL cal
candela (candle obsolete) =----mememoacomoaoao. cd
candela per square meter =---c--ecemmcmaoooooooL cd/m?
centi- {prefix, 102) —ocommomm oo c
Ccentigram =-e---cemme e cg
centimeter =---e-ommm o cm
centimeter per second -----c-cemmmme el cm/s
© COSTNE e e mm oo e eeel cos
cosine, hyperbolic =---emoemmammam o cosh
COUTOMb == -mmm oo e e o
cubic centimeter (liguid) ~-cmeccacaaaamaaa o cc
cubic centimeter (¥olume) =---=co-occmmemcemaoao. cm3
cubic OOt —=mmm oo ft3
cubic foot per minute -~-;-e-eoooeooo_ ft3/min
cubic foot per second =--mme-oecama . ft3/s
CUbIC TNCN == e in3
cubic kilometer ----ceomemmm e km3
cubic meter =---ecmmm e m3
cubic micrometer —-eee ool um3
cubic millimeter ---eocemmmam oo mm 3
CUP @ = e e e e e e eem e e Ci
CYCTe mmmm e el spell out
cycle per second (obsolete) -==----eoccooaooo use Hz
deka- (prefix, 10) =--eeamomme . da
deci- (prefix, 1071) memcmmoo oo d
decibel mmem e e dB
decibel referred to 1 milliwatt =-=cececcocmaaaos dBm
decibel referred to 1 watt ~---ccmcmcmcamoaaaa___ dBW
degree (angular) -=---eeecoemmmmmae L deg
degree (latitude/longitude) ----=coommmaaaaoaooo_.. °
degree Celsius (Centigrade) -----cocmmmmmcmcmaa o °C
degree Fahrenheit ~--ecocmmmcm oo °F
------ KeTVIN = m e m e eacael K
degree rankine ~- - dcmmee . °R
AYNe e o cmm e e e dyn
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TABLE 4. CONTINUED.

electromagnetic unit -—----coemcmcmcmmcmcmaaan emu
electronvoll —--mm-mcme i s e eV
electrostatic unit —---ovmccmccsmccmn e caaaa esu
L I e et spell out
farad -----cmm e e 3
femto- (prefix, 107") scmmmmmmm e ¢
M R it e R F
FOOt mmmm e e £

footcandle ~-e-cmmmcce e ‘¢
footlambert «—--ccccmmmcim i L
foot per minute ----s-ccmme e el ft/min
foot per second -------mom oo ft/s
foot per second squared -----------ceomoooonoo ft/s

foot pound ----cecmmce el ft-1b
foot poundal we-m-cmmccm e ft-pdl
foot pound-force -------mccecmm e ft-1bf
9alIoN =-cemmmc el gal
gallon per minute ------cememmcccmmca e gal/min
gallon per second -----ceeocemm e gal/s
QAUSS ===m~-smemmcmmmes e e eccccocmoeanaa G
giga- (prefix, 10%) -comemmc el G
gigacyCl@ =-ccmmccc e cme e Ge
gigaelectronvolt -c-cccmcmcccc e i e e eean GeV
giTbert -ce-c-comme e eae e Gb
oL L g
gram-Calorie -ae-ecceccmccemamcieeeceamaaen g-cal
hecto- {prefix, 102) -ocmomcmem oot h
henry =--cccmacce e H
hertz =-emeememe e meeae e Hz
NOrSEePOWEYr ~memcmem e mrrcddmmcmnameaa. hp
LT e L LR T h
LU R e D Lt in
inch per second -=--~ccmmcmccmcm e aaa in/s
inch pound c-ecmmcccam e in-1b
jnternational angstrom --=---memcemccmecmaocionoan 1A
JOUTe e e J
kelvin (no degree symbol) -==-cemmcmconimmcaa K
kilo- (prefix, 103) --cmommmmc e mmcceacaieae k
Kilobar =-s-scccccmmmn e ee kbar
Kilocycle ~-cmcmmmmc e rccmc e e e ke
kiloelectronvolt =e-cemcmmmcmmm e e kev
kilogram-calorie --=c-mececcemcmmmamcaeccaaa- kg-cal
Kilogram=-force ==--mcemcmcmmecmcme e kgf
kilogram-meter ---ceceecommoommm e kg-m
kilogram per cubic meter <---e-cncccacacmmaa kg/m3
kilogram per second --e-ecmamm o nccccacmmenaaaoa kg/s
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TABLE 4. CONTINUED.
KiTOhM ~=c oo e e m e e e k.
Ki10liter —-emecmemccmce e e mee e k1
kilometer -=-ee-cmommm e me e e km
KITOtON =mmmm e e e YT or kt*
KiTOVOTt ~omememmmem e m e e ky
kilovoltampere =-=--c---mmmome e e eeeee oo kVA
kilovoTt peak —-=-=-mmmme el kVp
KiTOWALt === cmmm oo m e me e e — e kW
Kilowatthour =-e-socommmm e e kWh
kips per square inCh =--werememcmcmcanomaae e e k/in
KNOt ==wmemmm oo e spell out
Tambert = mem o m o e e e e L
11NEATr FOOT = cm o mmmmm e e cmc e mccccmcemmce e e lin ft
Tier —m oo mm oo e e e L
TUMEBN = e e mm e e e e e ee e - m
Tumen per watt =ee-c-cmommccmm e ecacaemea s Tm/W
TUX mmmemmmmm s e e e e 1x
MAXWETT mm e e oo e me e e e Mx
mega- {prefix, 108) mmmcmcm e M
MEGACYCTE —mmwm s mm o m e e e Mc
megaelectronvolt s---me-- o mce e MeV
Megahertz =e-eecacem el MHz
MEGAtON —=---mommmmo o oo e MT or Mt*
MEGONM = mm e m e e e e e e m e e e e Mo
I A ) R i T T m
MRO = =e = mmmmmmo e o m s mm e spell out
micro- (prefix, 1078) wce-emommommmcecem e ¥
MiCroamPere --=-c=mcmemm e e e meme e uA
Microfarad ----e-emcmccmcmmmm e mmmanees uF
MICrOgram --====--==-om o me oo mcnom e Hg
MiCrometer ----cemeemoe oo mdeceeceea oo um
micron (obsolete) USE ==--mmm-mmcmemmmemmmemmoeeas um
MiCroSeCONd ~-=-=cemmemcmmam e ceccaaamnnmean us
MICrOVOTt =memm e e e uV
microwatt --c--mecmoee e W
MiT s e e spell out
R - e el mi
mile per hour =---comcmmmce e cmeeamacaaas mi/h
milli- (prefix, 1073) ~-ccmmmmcmcm i miccmceeaes m
Mil) iamPere ===-m-mcmcma e e mA
millibar ~e-eeweccmccaccaccdcccccccccacaccmmnaan mbar
MiTTiCUPTE ~- e e e e e e e e mCi
Millifarad ~---ccemoocmm e cdcm e mF
Mi111gaUSS ~=comemmmmc s mcmemmcemcmacce e mG
Mil1igram =-ceomemmmme oot mg
R - o o mHz
R I 1 - L ml
Millimeter =---ccom oo m e m e dmmcccaeee - mm
millimicron (obsolete) =w--cmomccmcmemmcce e nm
MilTiroentgen - c-emmmmm e cmemececeaan mR
Mill1isecond --mccemcmmemam e mc e meeee s ms

*Preferred.

Rt (md et Y tw

{nanometer)
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TABLE 4. CONTINUED.

millivolt ----cemmecmc e m e e mV
millivolt per cycle —--c-ecmmmmmn s s mV/c
milliwatt -~-mmccemccm e mh
MiNUEE c-vemmmme e e e e r e min
MOTE =mmmmmmmmmm e e e mo)
MONth —cccmcmmmmc e e mo
nano- {prefix, 1072) mcwmmmcm ek n
nanometer --c-s-s-mcm-ceeccecmcmc e eenmceccememao- nm
NANOSECONd ==-cs-m—mmecm e e memcmmemem oo ns
nautical mile ~-cmcmcmcmocc i e el nmi
NEPBY =mmm o mm e m oo m e e eeeeea Np
NeWtoNn ----rocemm e e N
oersted ----ccecemome e e - Oe
OhM mmem e T
OQUNCE === e e e e oo ccmmcacaceae oo 0z
ounce-foot ----ecmcmcmm e e 0z-ft
OUNCE=TNCH —=cccmmmm e e eience - 0z-in
parts per million ~eemcomm e e et p/m
PASCAT =m=m e e m o e e Pa
pico- (prefix, 10712} cemmm e p
picofarad ------ccommmcmmm e pF
pint —--ecm e e - pt
POTSE ~-mmmcmm e m e s ee oo P
POUND ==~ - mmmmm oo 1b
poundal =---cmeme e eemeaee pdl
pound-foot --=----ccccccc e 1b-ft
pouUNd=fOrce =--eemmmm e aaa 1bf
pound-force foot -m---cccocmmmcmm i cccemaaas 1bf/ft
pound-force per square inCh ---acoo-mooococon 1bf/in?
pound per cubic foot --wevememcmcmmecao oo 1b/ft*
pound per square foot ---c-mememceoeoomooaoon Tb/ft?
pound per square iNCh ---veececmomcooooooaooo 1b/in?
pound per square inch absolute =-----eamoao-- 1b/in‘a
pound per square inch gauge -~----=-awa-a---- 1b/in2g
pulse per second ------c-c-mcscnomc e anans p/s
QUArt —scecmcmne e e e qt
radian =--ceemmm e e rad
revolution —-ce-ocmm e el rev
revolutions per minute ------=cecmcmmamcccaanao r/min
revolutions per second ------cae-cemmcmmccenaaao r/s
r0d ==-emcmecc e ccemmmenano-o spell out
roentgen —-ee—ccecmco oo m e n e emeccaeas R
root mean sqQUare -------c--meeeccccncm e rms
second {time) —we-mmmeeomacm el s
s€cond-foot «---vemmmcmcmc e cncnancceaca s-ft
LR L L L E P PP PP PR PP sin
STUG mcmmmem e mccmemc e ae el spell out
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TASLE 4.  CONTINUED.

*Preferred.

—5 W e -

square centimeter ~---eeeooo L ______ _____ cm-
square fOOt w-ewowemeeen T ft-
SQUAre NCH wwemeeeeooo LT in-
square kilometer ---eeeeoooo___________ " 7T km?
quare meter ~---e-oo oo m-
Square micrometer ~---.-o_o__ . __________ " um’
square mile -e--eeeeeooo 1777 mi<
square millimeter ~---woeeoo . ____ 7T mm =
SQuare yard -see-eeeeeeeo yd~
steradian --owoeoeoo 17T sr
tera- (prefix, 101?) oo . T
LeS1a mmo eI T
O e T T or tx
BOP o T spell out
M T Y
voltampere --w--oeee T 77T VA
voltampere reactive ~-ve--ceeooooo__________ - VAr
S TR W
WALLhOUY oo T Wh
watt per steradian =e-eeeeeee o ______ 7T W/sr
L Wb
WK = o e e T wk
YA e e e o e e yd
YO o e yr
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TABLE 4. CONTINUED.
Part 2. General Abbreviations

*Preferred

alternating current ----=---c-eceeamnaaonn AC or a.c.™
altitude ===-=mo-cmooocmm oo emmecee oo alt
amplitude modulation ------e-evecommmomcacacooo AM
atomic ----s-memmmomomeoom oo e at.
atomic weight -~e-comccmmmomomcmcmcmco e at. wt
audio frequency -------=m=-=-c-c--mcmcecacoonoooo- AF
azimuth -----s-moommceemr e e oo e az
boiling point -----momcmmmomem oo no e bp
center of gravity -=-~-----------e-omcooooioainooo G
center of impact ----=---mecmmemce—ecmeem e Cl
center of Pressure =-~-s-------mooomoom-eooasoeo-- cp
circular error probable -—m-e--ce-cccamcomcenao. Cep
coefficient —e---commcmmommm e coef
CONtiNnUOUS WaVe -------sommmmmmcmm oo emeoeae o CW
diameter —------mmme e - diam
direct current ------ceccmmmmmmmeeao DC or d.c.*
electromotive force -----v-won-nenona-- e.m.f. or emf
electronic countermeasure =--~--=---c-ccaee—uno-o ECM
equation ---m-eceomemee e e Eq.
extremely high frequency ----v-=-ccecocoococuanax ERF
extremely Tow frequency --=--=---mcecccocmconannn ELF
frequency modulation ------e-emecmcmomm oo M
GAUGE ==~ mmm oo mcaem o emoeae ga.
ground ZerQ =~--=-------mmmcm e memm oo GZ
high energy ~---------cccmmrmmmcm e e HE
high explosive -=--------smmomoe e HE
high frequency -=---------cmeomcccmcamcaceeeee HF
infrared -----~-scm-mcecemm e eee IR
inside diameter ---------ammcecmcee e ID
intermediate frequency -------c-mcmcmcmncncnnnana. IF
LR =T et e lin
linear foot ---ca-sescmomccme e eeo Tin ft
Togarithm -----cmcmcmm e e Tog
low frequenCy =-----------eecmmmeecamananmano- LF
magnetomotive force ~--~-~-e--ceccccnaa- m.m.f. or mmf
Mark a-eecmcmc e e aa e mk
mean effective pressure ~-ce-cecemccvmommnoaono MEP
mean point of impaCct -~----eccccmcmmcmcc e MPI
mean sea level -c--ceemcmcmmmmmmccmc e aea MSL
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TABLE 4. CONCLUDED.

medium frequency ------=------emommmemooeooonooon- MF
melting point -----oc-omocnomcoccc e m.p.

MINTMUM === - mm o v m e o e oo e e oo oo oe oo min

molecular weight —--c-ommmoomcm oo een mol wt

: MOTECUTE =mmmmmmmm o mmmmo e oo mol
natural log or logarithm ----ce-meoocmommoomno—- n.l.

number, NUMDErs =---=--seoomean e mcamen No., Nos.

outside diameter ----e----eommememomm oo 0D

pulse amplitude modulation -------cececmmaomom- PAM

pulse code modulation —-------c-moomommcmnn oo PCM

pulse duration modulation ----v-o--mcoocvomaonans PDM

pulse repetition frequency --------=---cv-mocua-- PRF

q radio frequency ------c--ecmmmcmommmm e RF
root-mean-square =---------cmcemmmcmceomeeo oo RMS

specific gravity -----e-mvocmmcm e sp. gr.

specific heat -----cccmcmccmmmc e eaeo o sp. ht.

specific volume w--==-cocomommmim et sp. vol

SQUATE === mm == m o m e m e e nee ek sq

standard -------ccemm e e std

telemetry ==-c-cmccmmce e cn e eaes ™

temperature ----ecccmcmmm e e temp

ultrahigh frequency ----=~--==~ccmemmmmcmcc UHF

Ultraviolet ~==vemcemmm e e Ly

VErSUS =m-wmmmmmmmmmmm oo emmmmmemmmme oo V. or vs.

very high frequency =-----c=-macccommncomancannn- VHF

very low frequenCy -==----=ceece-mcmoocmmmcnocano- VLF

Weight —--~-mcemcmcme e e e wt
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DNA-FUNDED REPQORTS

DNA-funded reports prepared by or for the AFWL must conform to ONA 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 1imitation--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 approves Distribution List.

CLASSIFICATION MARKINGS
Conform to the appropriate security regulations.
PRINTING

DNA reports are printed by FCDNA (FCSR).
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SECURITY CLASSIFICATION REQUIREMENTS

References 4 and 5 contain the security classification and marking instruc~
tions. Adhere to DOD 5200.1-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 Matter 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. 0o 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 DD Form 1473: REGRADED UNCLASSIFIED WHEN SEPARATED FROM ENCLOSURES.

4. Information Security Program, DOD 5200.1-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 unclascifiec wher
possible. Precede each paragraph with the classification symbel. If possitle,
1imit 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 Block 4 of the
DD Form 1473,

PAGE CLASSIFICATION

Center the page classification at the top and bottom of the pace, 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 CLASSIFICATICN

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 Weapcns 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 and 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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I1. (U) FIRST-ORDER HEAD LA

1. {(U) SECOND-ORDER HEAD

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

1339000090989 9900580000000 00 00008000080 888009 09999899994

, (1) (U] XXXXXXXXXXXXXXXXXXXXXKXXKKXXKXX XX XXX XXX

XXXXXXXXXXXKXKXXXXXXXXXXXXXXXXXXXXKXK XXX XXX XXX XXXXX ¢

(@) XXXXXXXXXXXXX
(b) XXXXXXXXXXXXX

(C) XXXXXXXXXXXXX

(2)  (C) XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXKXXXKXXKXKK XXX XKXXKX KKK KX XX KK KKK XK XK KXKXKKXKK XXX KX XX

3999990000090 0980088000 0000 0080000000800 000 e RO seesed

mam e e me ame s e mmm o 4 e e meam ¢ e s+ en s e ma o S m e e e m s e e e amim L s —eaan e :

(a) Numbered.

(U) FIRST-ORDER HEAD

(U) SECOND-ORDER HEAD

(U) Third-order head--XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXKXXKXXRXKXX XXX XXX XXX XX KXKKXKXX XXX XX XXX XXX X XXX XXX XXX XXX X

{U) XXXXXXXXXXXXXKXKXXXXX XXX XX XX XXX X KKK XXX XK XXX XX XXX

XUXXXXXXXXAXXXXXXXXXLXXXXXXXXKXXXLXX XXX XXXXX XXX XXX XXX X

(1) (U) XXXXXXXXXXXXXXXXXXXXXXXXKKXXXXXXXX

(2) (U) XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
(3) (€) XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

(S) XXXXXXXXXXXXXXXXX XXX XXX XKXX KK XXX KKK KK KK XXX X XXX

AXXKXXXKXAXXK I XXXXXEXLXAXKXXXXXXXK XK XXX XXX KX KK XXX XXX XX

R

(b) Unnumbered.

Figure 16. Paragraph classification markings.

65




p—

AFWL-TR-80~999 -

Footnote classification--Paragraph classify all footnotes to text.*

Collective material requiring classification--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 DD 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 averal!
aggregate of information contained herein."

*
(U} This is sample of footnote classification,
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[LLUSTRATION 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 are 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 uniimited.”

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.

BIBLIOGRAPHY

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 Officer‘s Division chief that all addresses have the appropriate
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1
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SECRET
(U} XXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXX XXX

L .. SECRET,
Figure 3. (U) Caption
1S) XXXXAXXXXXXXXXXXXX
XXXXXXXXXXXXKX XX XXX KKK XK XX
4

SECRET _

{a) Figure in text,.

Figure 17. Classification of

SECRET
{U) XXXXXXXXXXXXXXXXXX
XXXXXXXXXXXKKXKXXXXXXXXXXX
TABLE 3. (U) TITLE

1 2 3 4
A B c D
£ F G H
1 J K L
M N 0 P

SECRET

(C) XXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXKXK XXX XXX XXX
6
SECRET

(a) Table in text.

Figure 18.

Figure 3. (U) Capticn

(b)

SECRET

A

F

5
| SECRET

Figure alone.

illustrations.

SECRET

TABLE 5. {U) TITLE

1 2 3 4

A B F £

B C G F

C D H G

D E I H

K L M N

0 p Q R

7

... _SECRET
(b) Table alone.

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 AFHL Security Office for procedures for gotaining
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.

ARNL-TR.79-999

UNCLASSIFIED

(This page fatentianglly teft blank.)

L]
, 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 3
Acknowledgment 32 initial 8
Acronyms 50 procedure 8
Air Force security regulation 51 supplemental 8
Alphabet, Greek 20 Distribution list 3, 9
Appendixes 49 Distribution statements 8, 9
identification of 49 Double numbering 14
title format 50 Draft submission 7
Author 24
£
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 4]
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 4
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 4
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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G

Glossary
Greek alphabet

H

Headings
format
security markings

11lustrations

camera ready copy

figure captions

Jist of

numbering

photographs
Inside front cover
Instructions for preparation
Introduction

J

Journal) articles
publication as TR
references

L

Limited distribution
statement

Listings
abbreviations, acronyms,

and symbols

pibliographic entries
j)lustrations
references
tables
terms (glossary)

M

Manuscript submission
(see Draft submission)

Margins

Mathematical expressions

Mathematical symbols

7, 36,

24,

51

15
66

46
46

12
20

71

Mathematical text
displayed equations
equations, breaking
numbering equations
parentheses, brackets,

and braces
simplified form
spacing and alignment
spacing in running text
sybscripts, superscripts
transfer (or press~on)
letters and symbols
Measurement units

N

Numbering systeris
appendixes
blank pages
equations
figures
inclusive numbers
indentions
paragraphs
parts
references
sections
tables
tech report number
volumes

Numerals
mathematical expressions
units of measurement
zero preceding decimal

point

p

Page numbering

Page size

paragraph indention

paragraph division

parentheses in mathematics

parts, reports jgsued in

Photographs

preface

preparation instructions

Printing

proofreading markings

proprietary data

public releace statement

publication date

publication number,
assignment of

]
B

19
17
18

18

5
18
V7
17

52

12, 14

7, 24
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4z,

52

22

12

R format
figures
Recommendations 41 tables
Reference list 46 Tabtles
format 47, 48 abbreviations
security markings 67 column entries
Reference material 22, 46 column headings
References (see also Footnotes) 41, 46 continued
citation in a footnote 46 footnotes
citation in text 46 list of
numbering and placement 46 numbering and placement
Release authority 9 references
Report documentation page 32 security markings
Review and release statement 31 table numbers
table titles
units of measurement
S Technical notes
Theses
Sections 41 Titles
Security markings 61 classified
abstract 62 parts
back cover 61 report title
bibliography 67 subtitle
collective material 66 table
DD Form 1473 61 unclassified
distribution list 6/ volumes
figure captions 67 Turned pages
figures 67
footnotes 66
front cover 61 U
headings 62
inside front cover 61 Units of measurement
pages 62
paragraphs 62
references 67 v
reference list 67
symbols 62 Volumes
table titles 67
tables 67
Security statements (see 61 W
Covers, classified)
Spacing 9 Word division
Subscripts 17, 19
Summary 32
Superscripts 17, 19
Symbols 20, 50
T
Table of contents 36
appendixes 37, 38
continuation page 36
entries 36
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Make the following
Page 47

Page 61

Page 62

Page 65

Page 67

AIR FORCE WEAPONS LABORATORY
Air Force Systems Command
Kirtland Air Force Base
New Mexico 87117

ERRATA
27 May 1981

AFWL STANDARDS FOR SCIENTIFIC AND TECHNICAL REPORTS
pen and ink changes:
Change the sample heading to read: "(U) EFERENCES"

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 CLASSIFICATION. Add: "Do not indicate (This page
is Unclassified),"

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

a. ILLYSTRATION 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 Tower 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
Tower 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:

IR2 :f'/:(.:’ v / ' .'J'?’M-l.\; /

B ALTHEA R. GUIST
B Project Officer

3 “ //)' Llu f‘f‘"""'—
MARGAR T PUTNAM
Chief, Technical Reports Branch
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