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MIL-M-85025A(AS)
8 December 1980
SUPERSEDING
MIL-M-85025(AS)
10 July 1975

MILITARY SPECIFICATION

This specification is approved for use by the Naval Air
Systems Command, Department of the Mavy, and is available for
use by all Departments and Agencies of the Department of Defense

1. SCOPE

!.1 Purpose. This specification covers general style, format, and
technical content requirements for preparation of NATOPS Flight Manuals

=M - My P pUr Lvavid A LA LR BV ) L) ll:jllb HiQaruau 1 o9 .

1.2 Types of Manuals.

1.2.1 NATOPS Flight Manual.

1.2.1.1 Preliminary NATOPS Flight Manual. A Preliminary NATOPS Flight
Manual makes technical information and operational procedures available for test,
verification, or training purposes in advance of the final NATOPS Flight Manual
This manual will not contain a letter of promulgation

1.2.1.2 NATOPS F11ght Manual. A manual for a specific model piloted
aircraft which contains standardized ground and flight operating procedures, train-
ing requirements, limitations and technical data necessary for the safe and effec-
tive operation of the aircraft. This manual shall contain a letter of promulgation

1.2.2 NATOPS Flight Manual Supplements

1.2.2.1 Weapon Systems and/or Aircrew Operators' Supplements. weapon
systems supplement is published when weapon systems differ from one aircraft to
amatrhan anAd Athav Tnctrii~rdFIANCG Ava NAOAAACC AV An atwvrvraft Annwvatnve! ciimnlamant
anioiner danad oLner rrstructiuns dre netossary. Al grrirare vpcraturs SuUppiIciiciiL
is published when aircraft systems instructions are added that only concern one
crew member,

1.2.2.2 Special Mission Supplement. A special mission supplement is a

pub]ication that provides genera] information and checklists for special f1ight

missions not inciuded in the basic mission pro‘mles g1ven in the NATOPS r|1gnt

Manual.

Beneficial comments \re{'m...nend%ions, add:tions 1s) and any pertinent
data which may be of use in improvin t s document should be addressed to the
and Standards Department (ESSD) C ede 93, Lakehurst, NJ 08733 by using the

self-addressed Standardization Document Imprmement Pmposal (DD Porm
1426) appearing at the end of this document or by letter

|
l Commanding Officer, Naval Air En ring Center Engineering Specifications
i
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2.3 C]assified Supp]ement A classified supplement is a publica-
n

co
S Filght Manual does not normally contain classified material. C]ass1f1ed
11

AAAAAAAAAA

be pr‘esenteo in accordance with OPNAV Instruction 5510.1D.

1.2.3 NATOPS Partial Flight Manual, A partial flight manual is one
that includes instructions for a small number of aircraft that differ by model or
through modification. The format and method of reproduction shall be the same as
specified for the formal flight manual. Content shall be only the additional in-
formation necessary to cover the differences between models or the differences

- 10 re

created tnr‘ougn m001T1cat10n ihe difference data shaii be pr‘esented under a

cramnanakhla annunannd ada Ravamna nh hasadina ~Aandainad 10 +ha c,\mm-\1 c‘l nnnnnn 1€
\,uupulcu“c appropy iate paragrapn neéading Containeéa in wne Tormal lgllL manual. 11
+ha A+ Alat+ad +n a cnarifir cuctam Av Navanw nnl—\ hoadinn haadinn mav
Ll uatca I) IIUL reiaied T0 a DQHPTLIiTIL JOyodLcil Urn paGrayiapiil jficauiiiys new llcuulllgo mnay
be established. Each section shall contain an introductory statement, as appropri-

ate, to state that "Except for the following, all other Timitations are covered in
NAVAIR ." If the normal or emergency procedures are changed from the formal
flight manual, it shall be necessary to present the entire procedures section in
the partial flight manual.

[p]

2.1 Issues of Documents. The following documents of the issue in
effect on the date of invitation for bids or request for proposal, form a part of
this specification to the extent specified herein.

SPECIFICATIONS
Military
MIL-D-8706 Data and Tests, Engineering:
Contract Requirements for
Aircraft Weapons Systems
MIL-P-387590 Printing Production of Technical Manuais;
General Requirements for
MIL-A-81573 Aircrew Escape System Descriptive and Per-
formance Data Presentations, Requirement and
Formats for, General Specification for
STANDARDS
Military
MIL-STD-12 Abbreviations for Use on Drawings, Specifi-
cations, Standards, and in Technical Type
Documents

N
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Department of Defense

DOD 5200.1-R Information Security Program Regulation
Navy
OPNAVINST 3710.7 NATOPS General Flight and Operating Instructions
OPNAVINST 4790.2 Naval Aviation Maintenance Program {NAMP)
OPNAVINST 5510.1 Department of the Navy Supplement to the DOD Infor-

mation Security Program Regulation

AMAVIATND N1 1n AN [ DY P B PR | [ 5 T B | o Y iy
NAVALIK Ui-1DB-40 eignt ana Baiance vata
Military Bulletin List of Specifications and Standards (Book Form)
544
Library of Congress Cataiog
N~ 72902 IIEQ 11 < CAavovrnmant Dvintina NfFfFira S+uvla Mannal
Ue LLJIDHUJIL Ve MUVCTH THNCIiL ry iirv iy Uil jve Juy L niuan

*(Copies of specifications, standards, drawings and publications required by con-
tractors in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.

* 2.2 Other Publications. The following documents form a part of

this cpor1f1raf1nn to the extent specified herein, Unless otherwise indicated, the

(R0 L Lo

issue in effect on date of 1nv1tat1on for bids or request for proposal shall app]y.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

Flectrical and Elect raonice Dia
£l vrical and Electronics Diagy

(Application for copies should be addressed to the American N
]

Institute, Incorporated, 1430 Broadway, New York, New York,

\,CD
—
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3.1 Function. The NATOPS Flight Manual shall describe the aircraft,
its systems, flight operation, limitations, and performance data, so that a quali-
fied aircrew of minimum experience can accomplish flights and missions. Description

of training for aircrew personnel and the NATOPS evaluation program shali be in-

ciuded in the manuai. The aircrew affected Dy the manual snall COﬂSTS'C pmmar] ly of
pilot pe‘rsonne; It will also include all crewmembers who work directly with pilot

personnel in the accomplishment of flight and mission. The manual shall not contain
instructions in basic skills and knowledges, that are assumed to be already known.
The manual shall, however, instruct in any variations in basic duties that may

exist due to unique aircraft model characteristics.

(98]
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* 3.2 Conflict Between Specifications. In case of any conflict
between other NATOPS Flight Manual Specifications, this specification shall take
precedence.

* 3.3 Copyrights and Advertising. Copyrighted material shall not be

included in any publication prepared in accordance with this specification without
written permission of the copyright owner. Proprietary legends shall not be shown.
The manual shall not contain advertising matter. A1l material prepared in
accordance with this specification shaii be Government property.

3.4 General Format.

* 3.4.1 Form. Material for manuals shall be prepared in the form

(manual plan, manual outline, manuscript copy only, manuscript copy for review,
original artwork, reproduc1b1e copy, negatives, printed copies) specified in the

technical manual contract requirement.
* 3.4.1.2 Data. Requirements for flight operations data established by

this specification shall be prepared in accordance with the Data Item Description
and the applicable Technical Manual Contract Requirement.

= 2 0 DAmine Aiinstla [Camninn NDandu) Canm Danuwandii~rihla ~any cha
N 2.9.¢ REproauCivie (vaiicrda-neauy j Lupy. REproaucioie Copy shall
consist of pages ready for the intermediate photographic step leading to the pro-
a

duction of a printing plate. The reproducible copy shall be comp]ete]y satisfac-
tory for use in making a 16mm negative of each page. Full page illustrations,
1nc1ud1ng those for foldout pages, that have been prepared in exact printing size
(or in the same size as text pages), shall have the marglnal copy mounted on them.
Fuil page illustrations that are oversize shail either have the marg1na| copy sepa-
rate, or have the marginal copy also prepared proportionately oversize and mounted

+ mav ho

on the page frame. Reprcduct1on pages shall be mounted and covered. Text may be
sepa ately prepared in single-column galleys and then attached to the appropriate

r e
layout page. Prescreened photographs are acceptab]e as reproducible copy provided
they are proper quality, size, and mounted on the reproducible copy of the text
page or marginal copy, as applicable.

3.4.3 Page Size. The page size for NATOPS Flight Manuals is
8-1/2 x 11 inches after trim,
* 3.4.4 Image Area. The actual overall area utilized for each sheet

shall be 42 picas (7 inches) in width and 54 picas (9 inches) in depth, excluding
marginal copy. The overal] area including marginal copy shall be 42 picas (7 inches)

in width and 60 p1cas (IU 1nCHES) in depth.
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3.4.5 Marginal Copy. Marginal copy generally consists of the publi-
cation number, page number, and section and part locators. When applicable, it may
aiso consist of the security ciassification and change number.

2N £ 1 Dithlara+inan Mimmhaw Tha niithlirad+aan nimhan aceciannd ki +ha

e TeJe rTUuvI Tvavivie ixunipuct & Pnc PUUI recacvivil riunuers O))IBIICU L}y ciic
procuring activity shall be a running head placed at the top center of each page
approximately 1/4 inch above the top of the text matter.

3.4.5.2 Section and Part Number. The section number shall appear in

the upper-outer corner of each page, on the same line as the publication number.
The part number shall be immediateiy below the sectijon number.

24 R R Pane timhov The nana nimhavr chall annoaawv in +ha lhAwuav winht
-~ T o W o 7 lu:b (A AT LR WA LI A Pua\. Ui el 2141 uypcul T vl PUwoi ¥ I\JIIL

corner of odd-numbered pages, and the Tower-left corner of even-numbered pages
3.4.6 Text Preparation

o
+>
Cl

a Table of Contents, Sections, Parts, Alphabetical Index. Numbers and
titles for table of contents, sections, parts and alphabetical index shall be
centered at the top of the first page of text for each. Sections and the alphabet-
ical index shall always begin on a right-hand page. Parts may begin on either right
or left-hand pages. .

b. Pa
farf1arv an
tertiary, a

)
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de
3
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ad +A~A A PRV
T Lu as>s pi1 unaly, stiuntdary ,

(1) Primary sideheads are normally used to divide the text into primary
subjects. There should be at least one primary sidehead in each section. Primary
sideheads stand alone (are not run in with the text) and shall appear in capital
letters (ALL CAPS). They shall be prepared in 12 point Futura Demi-Bold or IBM
Composer UN-11B or equivaient. (See Figure 1.)

(2) Secondary sideheads are used to divide text where there are two or

[OLoL VLV R AV £0.8 (P pnpwny} VOAL T o Qi T vvvw

more subjects to be covered under one primary sidehead. Secondary sideheads shall
stand alone and the first letter of each word shall appear in cap1ta1 letters
(Initial Caps). They shall be prepared in 11 point Futura Demi-Bold or IBM
Composer UN-11B or equivalent. (See Figure 1.)

{2) Tovtiary cidoheade are ticed tn incliude additinnal hraslbdawn Thay
\Jl 1TCr viul J IS R A R R S R (O 3 Y L W (SR i 1T UG AR A I R VA R Ve | M CUNUYYI . Hnc
shall stand alone and shall appear in capital Tletters (ALL CAPS). They shall be
prepared in 10 point Modern or IBM Composer C-10M or eauivalent. (See Figure 1.)

(4) Quaternary sideheads shall be run in with the text and appear in
capital letters (ALL CAPS). The type shall be 10 point Modern or IBM Composer
C-10M or equivalent. (See Figure 1.) The type sizes and faces specified may be

t

varied when improved definition or clarity can be achieved by use of aiternates.
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These variations are subject to the approval o Navy Tactical Doctrine Activity
(NTNRAY
[NARR*/aWi
3.4.6.2 Indentation. Runover lines of paragraphs shall not be indented.

The indexing numeral for procedural steps shall be indented one pica and all run-
over lines two picas. The indexing letter for sub-steps shall be indented two picas
and all runover lines four picas.

AN £ o9 Tiime Cdon | anAdd o~ nin A Commmd Tiina cd9n £am +Favd chall Lo
J.4.0.9 lype sS1e, Ledudinyg, diu ospdaciiy. lype >iZe 1uUr Lext >nailit ve
A minimm af 1N nnint Tune ci72 for 11liictrvatinone chall he a minimim nf & noint
Q Hrrrrmune Uit TU puUirTic. LI A AT I A TuUit FrriTuovracviviig Sifrar v QQ nrrprnniaing v U pUITIL.
Layout shall conserve space without lessening usability or clarity of material.
Blank pages and spaces shall be avoided, wherever possible. Leading and spacing

shall be used for best readability and conservation of space. Double spacing of
text within a paragraph, or similar wastefulness, is prohibited. Slight variations
are permitted, however, in order to avoid layout practices that would result in:

n

>
CT

~ Tha Fiwvet T3na a paragrap Ainn at +ha hat+am AfF A nanma Av ~Aaliimn A

a. e rHirseu Prne a paiay PH C Hy aLv v uvuLLuin ui a payc vl CU Ui, ur
the last line beginning a nev page. (A minimum of two lines is desirable.)

b. A subhead falling on the last line of a page or column

c. Warnings, cautions, and notes be1ng divided so that first 1line appears on
one page and remaining iines on another. (For notes only, first Tines may appear
in the left column, and remaining 1ines in the right column on the same page.
tlawvnminmae and ~aniFinne chnnild nnt he conavatod fram thaiv annlircrahle ctance hvy
Warminygs darid Lautiviio Slivuid JiviL Yo ostparatcu vl viic i AQAPPIITLaGQuUiIc JLCps wy
anpearinag on a backun paae.
appearing on a backup pag

3.4.6.4 Procedural Steps. Procedural steps are lTisted numerically and

may be divided into sub-steps that are Tisted alphanumerically. Procedural steps
shall be in text form; however, emergency procedures and/or commonly used procedures
may be presented in checklist form.

K
S

m

i Titles. Illustrations sh

-+

.4.6.5 u t all be assigned figure titles
e 3.12.5.4 for foldouts The title shall follow the fiqure number and
ma]]y be placed below the applicable illustration. Norma]]y, figure titles

ould begin with an identifying name: example, "Fuel Control--Exploded View".
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3.4.6.6 Section Table of Contents. (See Figure 2.) Tables of contents
in individual sections shall 1ist numbers and tities of parts and primary headings
it tthin tha cartiane with +haiv Tni+i21l nang niimhove Carh caortinn chall ~Aantain
WILIin L SecC Livuliy wilrl Lrie v r irrreraltl PGSC nunoerT o> Lacrry s>coeeirun sniati curirealtr
its own table of contents for that section. The table of contents shall always
appear on the first right-hand page of each section.

3.4.7 Thumb Indexing. Thumb or edge indexing tabs shall appear on

the outer edge of the first five right hand pages of each section. Tabs are to
be aligned with the appropriate tabs shown in f1gures 3 and 4. Sections, appen-

dixes, foldout pages, and alphabetical index shall have edge indexing tabs. Edge
indexing shall be superimposed over emergency page markings.
3.4.8 Emergency Page Markings. Pages containing emergency informa-

tion shall have a border of black diagonal strips at the top, bottom and unbound
edges as shown in figure 5.

[o))
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Front Matter. The front matter of a NATOPS Manual shall con-

-H W
o o

[ L1711

ne 1011 0” ﬂg
a. Cover
b. Title page

c. List of Effective Pages

e. Summary of Applicable Technical Directives
f. Promulgation Page

Tabie of Contents
h. Foreword

i. Glossary (if required)

j. Three-View Illustration of Aircraft

3.5.2 Title Page. Reproducible copy for the title page shall be in
accordance with figure 4. In revisions, a new 111ustrat1on portray1ng the most
current confiqurations of the aircraft shall be presented. The publication num-

ber, authority notice, and publication date will be prepared by the procur1ng -

activity. Initial issue or revision date and change number and date shail be in
cluded. The supersedure notice shall only appear in basic manuals and manual re-
visions. It shall be deleted at the first change to the manual.

3.5.3 List of Effective Pages ("A" Page). A list of effective pages

shall be prepared. (See Figure 6.) This page shall back up the title page and shall
be identified by the letter “"A" in the lower left corner. When additional space is
required, pages shall be added and identified by "B", "C", etc. All pages of the

fiad ac I\V\1I'|1 nal Av ~hanae Tha |'|c+ A'p Fffartiva

manual shall be listed a jdentified as Origina: Or Cnange. ine List crrective
Pages shall be a complete 1list of all manual pages including title, ”A”, blank,
deleted, added, and foldout pages. The List of Effective Paqes shall be updated

for each manual change. The listing shall be held to a minimum by grouping numbers,
where applicable. Blank pages shall be Tisted exactly as they appear on the printed
side of the sheet for example, 5- 1/(5 -2 blank). A list of change numbers and
corresponding dates of change shall be included. The appropriate change number

~rmAa mhawn!! ~ATiimn Tha inwnmde "Nala+raAd" Awvw HRTanlk!

chall ko chrwn Sn +ha M
Shid 11 be SHOwH 1n wne ulallgc Numoey Coruinrn. Ine wordas vt iciLcu ur D 1arin

shall be placed alongside the page number of pages so affected.

3.5.4 Interim Change Summary. An interim change summary in accord-
ance with figure 7 shall be included in each separate volume. he Interim Change

s~

Summary shall be the first right-hand page following the List o

-
|

£
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3.5.5 Summary of Applicable Technical Directives. A summary of
applicable technical directives as shown in figure 8 will be included in each sepa-
rate volume. The Summary of Applicable Technical Directives will be a left-hand
page backing up the Interim Change Summary

3.5.6 Promulgation Page. (See Figure 9.) Reproducible copy for the

promulgation page will be prepared by the procuring activity. The promuigation
page shall be the first right-hand page following the Summary of Applicable Techni-
cal Directives. The date appearing on the letter of promulgation must agree with
the copy freeze/publication date of the basic or revised manual.

v Vg , LA VRS L Jas 20U

3.5.7 Table of Contents. The table of contents shall 1list numbers

and titles of sections and parts with their initial page number. Layout shall con-
form to f1gure 10. Each volume in a set of manuals shall contain its own table of
contents. The table of contents shall be the first right-hand page following the

v\ nAarn

msaminis ] e de S A
promulgation page.

3.5.8 Foreword. A foreword prepared by the procuring activity shall
back up the table of contents page. If applicable, an effectivity code may be
added as the last item of the foreword. (See Figure 11.)

[ TN ol o Y o W (PGP P

{Can Cimitvma 12 ) NRlaccavrine ava nnt Aocivahlas
J.0.7 ulusbdrx \o€€ rigure 1<4.) ui10SSariesS dare not Gesiraoic,
however, if approved in advance by the procuring activity, a glossary of terms and
abbreviations unique to the aircraft may be prepared. The glossary shall follow

the foreword, and shall be a right-hand page

3.5.10 Frontispiece. A three-dimensional, three-quarter view half-
tone illustration that dep1cts the most distinctive aspect of the aircraft on the
ground shall be prepared. On the same page shall appear the following line drawings
of the aircraft: top view, side view, and front view. The aircraft shall be shown
with wings or rotors spread, and flaps, droops, speedbrakes, radome, MAD boom, tc s
retracted. The frontispiece shall appear on the left-hand page preced1ng the fir
page of section I. The frontispiece may back up the foreword, and shall be des-

ignated figure 1-0. (See Figure 13.)

3 r
figure 14 shall be prep
foldout pages that fall at the end of the manual., re

Cyvs G L

which they apply, will follow the alphabetical index. The index sha]l conta1n a
reference to every major, secondary, and any other headings deemed important enough
for 1isting, i.e., each system description, each procedural entry, and each per-
formance chart. Subjects and illustrations shall be referenced to page numbers.

The section locater term for the alphabetical index shall be the word,"Index". The
first and last entry of each page shall be shown under the section locater term.
Fach manual and supplement shall contain its own alphabetical index. The security
classification, if any, of any title appearing in the alphabetical index shall be
indicated.

3.7 Security Classification.

3.7.1 Cover and Title Page Classification. The overall classifi-
cation for a NATOPS Flight Manual 7::-;-w*h volume in a multi-volume set shall be
considered independently) shall agree with the highest classification assigned to
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any material therein. It shall be placed at the top and bottom of the title page
and on the front and back covers. (Refer to DOD 5200.1-R.)

-

2 7 92 Danmna ~c o [ +~ -

3.7.2 Page Classification narked at the top an
bottom according to its highest clas f1cat1on, except that when the classification
of two back-to-back pages differ, then the higher classification shall be placed on
both pages. A blank page, back1ng up a classified page, shall not show any classi-
fication marking. Unclassified sheets (both pages unclassified) shall be so
marked. When any page is marked with a higher classification than that assigned to
its contents, an explanation shall be made on that page beneath the bottom classi-

fication marking; for exampie:

(@)
(=%
jot]

(=R

>

I
UNCLASSIFIED)

3.7.3 Paragraph Classification. Each paragraph or subparagraph, when

[ AN AR r Q330 Qv —QLiy pQr Gy RV EY)

there are differences in the1r c]ass1f1cat1ons, shall be marked to show the 1eve1
of classification, if any, or that such paragraph or subparagraph is unclassified.
For example, when the text of the lead-in (basic) portion of a paragraph is un-
classified but subsequent paragraphs are classified, the lead-in paragraph shall be

marked as Unclassified (U) and each subparagraph snall be marked with its respective
classification status (C) or (S) as appropriate. In this instance, the symbol
denoting the overall classification of the paragraph would be shown immediately
following the paragraph number or letter, as appropriate. (Refer to DOD 5200.1-R.)

3.7.4 Downgrading/Declassification. When required, downgrading/
declassification shall be accomplished in accordance with DOD 5200.1-R.

3.8 Abbreviations and Symbois. Abbreviations and symbols different
than those contained in MIL-STD-12, if used, must be explained in the illustration
on which they appear or in a glossary, if appropriate.

3.8.1 Abbreviations. Use of abbreviations shall be avoided unless
established as customary, or unless repetitious references within a description
justify the usage. A1ways spell out the words when there is any chance of mis-
understanding a proceaure or conrus1ng the meaning of one abbreviation for that of
another. Avoid use of periods between letters of abbreviations such as "fpm,"
ups1,u uwpm, nfn

3.9 References.

3.9.1 References to Models or Types Covered By The Manual. References

should be held to a minimum to facilitate coverage of additional models at a later
date.

*

[o PR ap - ~ L

n n R, C o oo a - 2o - - A Cdanndaadn DA EAn
3.9.2 References to Government Specifications and Standards. Refer
to the basic number of Government specifications and standards. If it is essential
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to reference a specific issue of a specification or standard, assure that copies
Llhod 2o s L e 2ttt amd dhad b AAamiimAan + 3¢ lic+ad 3n +ha Nanandmandtd
tnat 1SSueé may pe requisitioned ana indt Lne adodument 15> 11580 1n L vcparuiernc
Af Nafanca Inday nf Snecificatinng and Standards or Militarv Bulletin 544
Ui UTICTHIOT J1TIUTA Ui JPTLITiILaGQuLiviio Griv g vo Ui e LGy y vui i v T .

3.9.3 References to Materials Such as Fuel, Lubricants, Hydraulic

Fluids, etc..

When the contractor does not know the Government specification, he

shall request this information from the procur1ng act1v1ty, furn1sh1ng comp]ete

information concern1ng the materiai'

app11cat1ons, manufacturer's spec1f1cat1on number, etc.
a mr-nnm, etary specification,

PQﬂH1PQ
Squi

listed as an emergency subst1tute,

use of
use o1 a eta

3.9.4

U PR |

's compos1t1on

Lau MUY

propert1es, characteristi

“Lav

if such a substitute exists.

References to Temperature Readings.

Temperature readin

CS,

gs

shall be referred to as Celsius, Fahrenheit, or Kelvin to correspond to the same

units as those of the instruments.

+Aamnanadinnanc chall nAavrmally ha A v
Lemperacures, sSnaii1 nNormai1y o€ Giv
snonding Centiarade tempnerature in
sponding Lentigrade temperature 1n
3.9.5 References

General temperature rererences, SUCH as

Aan 1n dAanvane Fahwvanhaoait+t FA1TlAuad hy A ~n
<l [ UCHIC > Pamnrcririe ! u TUIT 1TUWCuU y a Lvu
parentheses

to Speed and Distance Readings.

readings as calibrated on the equipment, with conversion to U.S.

standards,

follow in parentheses if the metric system was used.

S
e

MM v

u
a

ITlustrations shall be

shall

to U.S.

Index numbers that appear on

ne text or procedural steps.

3.9.6 References to Measures. Mea
ctandanvAd 1mite Avenant Tn dsnctancrnc wihava matwrmi~r m
SLajliuaru uiii Lo CA\.C}JL 1 ra eariees wiicrc e e il
3.9.7 References to Illustrations.
to by figure number, including sheet number for multi-sheet illustrations.
3.9.8 References to Index Numbers.
illustrations shall not be referred to in tr
3.9.9

References to Other Supporting Paragraphs.

Other parag

raphs

referred

Where design considerations
a Government specification shall be

jent

Speed and distance

in the same manual shall be referred to by paragraph heading and the section within

which it is contained.

shall be avoided except when required for clarity or emphasis.

3.9.10 References to Other Technical Manuals Reference to ot
nithldaArat+taane chall ha minimirsad cn +hat +hna maniial chall ha ac cAlf ~ 0 £€3 A3 A
PUU T ICAULIUNS Shidi i e miirninmiZeu SU Liiat Liic iarual >iidai i ve da> Seirt-=-surricie
possible and, when necessary, the reference shall be to publication numbers
ence shall only be made to manua]s in the publication system(s) of the servi
that will use the manuals, and shall only be those that will be available to

organization that will be using the

manual.

cations of a temporary nature or those that are limited in distribution.

2 0 11
DeTd. 1

positions and panel markings should
possible without confusion.

tered the approved nomenclature shall be de

References to Steps and Substeps.

nnnnnnn +nk DAacti4+dnne amA Damal Mool 3o C.a
References to Switch Positions and Panel MArKI1Tigs . OWI
be referred to as marked on the equipment,
When unusual decal positions or markings are en

fined.

T
C.

"C

re, step 1.

10

aragraph heading, step and substep numbers; example:

"Refer

Duplication of material in two or more parts of a manual

(URVAVE} |

to

References shall not be made to publi-

Steps and substeps shall be
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3.9.13 References to Footnotes. Footnotes can be identified by
numbers or symbols and shall be used sparingly. If footnote numbers are used,
consecutive numerals beginning with 1 shall be used in text. The numbering system,

as long as it is consistent, may be per page, per section or chapter, or per manual.
Per volume shall be used for multi-volume sets. In illustrations, footnote refer-
ences shall be in accordance with the U.S. Government Printing Office Style Manual.

Footnotes to the text shall be piaced at the bottom of the page; footnotes to
11 Tliicetratinne ehall ha nTarad RalAag ancbh 3770 dan 8 A
frhirusLrariuno sSniaillt ve piliactcu vuciuw callil Friuseracivuri,

3.9.14 References to Tabular Pages, Charts and Graphs. Reference

data presented in tabular pages, charts, or graphs shall be des1qned to be easily
understood. Tabular type information of small quantity that will not be referenced
may be included within the paragraph without identification by title. Other tabular
pages, charts, and graphs shall be considered illustrations, and shall be assigned

Aiivaa miambAaas

I lyul < 1unwer >.

3.10 Arrrangement and Titles. The arrangement of the NATOPS Flight
Manual into sections shall include the following:

a. Front Matter
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d. Section III. Normal Procedures

e. Section IV. Flight Characteristics and Special Procedures

g. Section VI. A1l Weather Operations

h. Section VII. Communications

i. Section VIII. Weapons Systems
J. Section IX Flight Crew Coordination

n. Foldout ITlustrations

3.10.1 Section, Use Statement. Sections not applicable to a specific
manual or for which 1nformdt1on 1s to be suppl1ed at a later date shall have a

statement to that effect on the first page of the section.

—
—
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3.10.2 Partial Manuals. NATOPS Partial Flight Manuals shall follow the
i mdk AL AL MATANDGC 713 abhd Mo~ 1 hitd chall SnA~liida Anly +hrhnca caortinne cnar
arrangement OT tne NAIUFS riignt mManudi, DUT Sndii inciuae oniy tnose Setiilns spet-
1€finad in +ha torhniral maniial contrart roairirament
ITT 18U 11 L Leliiiiivar mainiuail Luiivtiavie 1 TyYu i Ciiciie .
3.10.3 Supplements. NATOPS Flight Manual Supplements shall follow the

general arrangement of 3.10.1, but shall include only those sections specified in the
technical manual contract requirement.

2 11 blnvain o o e Mo ide 2 -~ m A R m A [ 5 PPN ol Ty ol - 1 ! - - 4\

Jd.11 Warnings, Ldutions, dna NOtLesS. Kever T0 toreword (Tigure 11)
far definitinng annaavranrac and tiene nf wavrnminac rantinnc and nnteoc Wavrninme
TUT UTH 11 Lrviio ey Qpptarainitcs arnu usto Uil Warnfirnygs, Lautiviid, airtu nuies. Varnings,
cautions, and notes shall always follow the text to which each applies. Warnings,

cautions, and notes shall not contain procedural steps nor be numbered. When a
warning, caution, or note consists of two or more paragraphs, the heading WARNING,
CAUTION, or NOTE, shall not be repeated above each paragraph; a bold (1/16 inch)
dot identifier shall be used. When a warning, caution or note follow each other,
they shall appear in the sequence as noted: warnings, cautions, notes. Such

wi s

Tncnnrte in +hna tavd chall kha chn anAd ~Ancricn anAd sicead A Am :F':-lf\ mmmmm +amd AawmA
IH)CIL) [N Lric LTAL DHGII uc SI7IUTrN L ariud Luliv 1 5C ariu usegeu LU ¢l |HG)|LC IWPUILG”L darid
critical instructions.

3.12 Numbering.

3.12.1 Covers, Title Pages, and Letters of Promulgation. Covers, title

pages and letters of promulgation shall be unnumbered. The reverse side of the
Tetter of promuigation page shall be biank.

2 12 2 | 3¢+ Af Cffaor+iun Dannc Tntovim Channa Cimmarvyg and <ioimma vy

Vel o LIDU Ul LIITULIVT Taytcoy LITLTT TIH LITANyYT Ouiiimar s QAliU oulmniat
of Applicable Technical Directives. These pages shall be identified by capital
Tetters starting with "A" for the List of Effective Pages. The "A" page shall back
up the title page.

3.12.3 Manual Table of Contents, Foreword. G]ossary, and I1lustration
of Aircraft. These pages, as appliicabie, shall be assigned Tower case Roman numerals
TT”TTTTTTjT’ Thn +abla A€ ~Anntante chall 2lisavie ko s bt lhann A mamA
in equeHLe. e tdbike U1 COrnLerniLs >rdil ailways vt a riyii=riartd payce

3.12.4 Section, Part, and Appendix Titles. Section titles shall be

........................................

numbered in Roman numerals, part titles in Arabic numerals, and Appendix titles with
capital letters (Appendix A, Appendix B, etc.).

3.12.5 Pages and Illustrations.

2 1 £ 1 CArdannne Damacr anAd 111l iic+rwvmatrnne FAav cnrtaimnanme chal1l ha iiim

DelleDsl QeCLIOINIS . FGBC) [« RA1V] Ltiptuseractivlils Fur ScC LUl Sliatl v pe ruii-=
hovred rancaciitively within each cection. in Arabhic numerals A11 acciagnments chall
i1 Ccu \aUllJ\_\-UblVl.lJ ¥Y 8P LI g A Sdew LUy LN} Tyl UN T O TILATIING T A T D Ty u-}.}lvlllll\_ll\zd IR RS S
be a two-part number, each separated by a hyphen. The first number shall des1gnate
the section number, such as Section II (2), and the second number shall designate

the page within that section; example: 2-17, Section II, seventeenth page. Figure
2-17 shall be the seventeenth illustration in Section II. A manual may contain a
page 2-17 and a figure 2-17. Manuals divided into sections, and, in turn, into
parts shall contain consecutively numbered pages and illustrations for the entire
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3.12.5.2 Appendixes. Appendixes are not desirable; however, if they
must be used they shall be numbered in Arabic numerals, preceded by the capital
letters of the appendix; for example: A-17 shall be the seventeenth page, or para-

graph, in Appendix A; figure B-17 shall be the seventeenth illustration in
Appendix B.

3.12.5.3 Alphabetical Indexes. Page numbers for alphabetical indexes
shall be conseCLtive]y numbered in Arabic numerals with the word "Index" preceding
the page number; for example: Index-4.

3.12.5.4 Foldout Pages. When there are foldout pages, regardless to
which section they apply, they will follow the last page of the alphabetical index.
A +ahlo nf rantoentec chall he mada Favr Faldnii+r nanne and ha nimbhavrad CNAN. +h3c
A LGQuic Ui LUIILCIiLs orid i i vt mautc 11Ul 1viduuLr paycos aiiu ue nunpereu ru=u, Lris>
page and all foldouts are blank on the reverse side. Foldouts will carry no fig-
ure numbers, only the illustration title below the illustrations and will be page
numbered sequent1a11y in margin of lower right corner; for example: FO0-1, FO0-2,

F0-3, etc. All foldout pages will have the reverse blank; therefore, immediately
under the page number place the words "(Reverse blank)." A1l foldout pages shall
be printed as right hand pages with a full page apron. These pages shall not be

AaccInANnA cnrt v arem A

ass iyneu da Section oy dppU”Ul)\ HUIHUE’ .

3.12.5.5 Procedural Steps - Numbering. Steps of a procedure shall be
jdentified consecutively with Arabic numerals. Substeps shall be identified con-
secutively w th Tower case letters

Multi-Volume Manua]s. Mu1t1 vo]ume manua]s sha]] be assigned
tion numbers. arrants being
n n
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Changes. A change shall be prepared when a Timited proportion
ai pages of the manuail are arrectea as determ1ned by the procuring activ—
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When pages are added to the end of a sec to the back of a pub_

n
n, not affecting pages already in the manual, chanqe shall be prepared
shall be so prepared that its pages can be “substituted for existing pages
of the manual, or added to the manual. Changes shall approximate the type style
and size used in the basic manual. If a manual has justified right margins, changes
may be made with unjustified right margins. Manuals consisting of sixteen or fewer

pages shall be revised, not changed.
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3.14 .1 Change Numbers. FEach page containing changed or added material

PN QL LRie SR}

shall bear the words "Change (number)“ p]aced at the bottom of the page in the same
corner and on the same line, as the page number. The change number will begin about
1/2 inch to the right of the page number for an even numbered page, and end about
1/2 inch to the left of the page number for an odd numbered page. This requirement
is also applicabie to all added pages, including those placed at the back of the
manuaitl.

13
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3.14.2 Numbering Changed Pages.
3.14.2.1 I1lustrations and Pages. Illustrations added between exist-

ing pages shall be assigned the preceding number plus consecutive capital letter
suffixes. For example, 2-3A, 2-3B, and 2-3C (suffix letter I and 0 shall not be
used) would be assigned to the first three illustrations added between figures

2-3 and 2-4. The same applies to added pages except that such pages shall not b

o
I

—~

adAdad haotunn +_bhand [(AdAdY a ~f+ A bhawvmad narnao aAdAA
auucu uUcuwccii a llync narny (uuujy ari criL-riarnu ev perea paye. rayes auue
between existing pages shall always be assigned even numbers, such as 2-4A, 2-4B,
and 2-4C. Additional added pages to previously added pages shall be numbered
2-4A-1, 2-4A-2, etc.

3.14.2.2 Additional Copy. If additional copy is to be added to a right-

hand page, and there 1is adequate space on the preceding left-hand page, rearrange-
ment of the two pages is permitted to avoid the need for a letter-suffix page. For
examp]e, if material is to be added to page 3-3 and there is some blank space on
material at the top of page 3-3 should be moved back to the bottom of

G o ~ wycu vQG T UL LY

ge 3-2,
Se 3-2. The added mater1a1 wou]d “then fit on page 3-3. There would thus be no
e

De]eted Figures Where a change de]etes a figure without sub-

1
I

N cmmmdnm s -~ N3 ~.ian

A sentence such as "Figure 4-3 de
nan

pu | ~ A
ad. ced
no Whan thig regulte in 23 hlanlk A
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d

TOQI

icH viti o L) T @ vl plyc

i teme t shall appear on the page until the f r rev1 1on
table of contents, and alphabetical index, etc., shall be changed as necessary.

3.14.2.4 Deleted Pages. When page number continuity is broken by dele-
tion of a page and a blank page results, a statement indicating the deletion shall
be placed in the bottom margin of the preced1ng page, or top marg1n of the ro||0w1ng

—

page; for examplie, "Page 2-17, inciuding figure 2-17, de so applies
wihan +wun rAancarciitive Nnamac ava doleted
wIiicii Lwu LCUlioTuLuu vl vo ’JUBCJ ur o uc i oLoeu

3.14.2.5 Added Procedural Steps. Procedural steps and substeps added
between ex1st1nq steps shall normally mean renumbering the steps. If this would

mean printing additional pages, the added steps shall be numbered thus: an addition
between 1. and 2. shall be 1A., 1B., 1C., etc.; an addition between a. and b. shall
be al., a2., a3., etc.

3.14.2.6 Change at End of Sections. Figures and pages added at the end
nf a cartinn chall ha nimhoavad rAancacriitivaly ctavtinag with +ha navd nimhawr A Ffdam
Ui U oTL LVt oG U niuiiv i TU LUTIOTLU LI VT 1y D Lai iy wi Ll L JnicAL niuniver ariLer
the last number used. These pages shall not contain page numbers with alphabetical
suffixes.

3.14.3 Change Symbols. Changes to the text and figures (including new

material on added pages) shall be indicated by a 3/32 inch (final printed size)

black vertical Tine, with the word "NEW" spaced at approx1mately 3/16 1inch 1nterva15,
in the nearest margin, and defining the entire material affected. Previous change
cumhnle An a nana chall ha Aalatad whan o name i¢c cithcanmiiont+ly ~hancaad. b aTae bkl
SQYIUUIS Ul a payc oSiigi i Ut utiticu wiicii a payc 1> :uu:cqucuLly crianiged, byHUUIb Sita i i
show current chanaes only This does not anplvy for a back-up paage (neaative) to a

I J \:\r‘" J LER v A L A Aol od H\Aj\.— \ll\.—vuhlv\—/ v “u
changed page. Change symbols are not required for

a. Front matter, table of contents, and alphabetical index.

IS
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b. Blank space resulting from the deletion of text or a figure.

3.14.3.1 Changes to Figures. Instructions specified in 3.14.3 shall
apply. Changes confined to the same general area shall be indicated only once on
the illustration.
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b. Reason for revision, such as, change in equipment configuration, new
fication to be complied with, etc. This information shall be considered suff1c1ent1y
in advance to permit the procuring activity to take adequate time to reach a deci-
sion, yet not delay submittal of data. The procuring activity will decide whether
a change or revision shall be prepared. (See 6.2.1)

fi
)
/

A A

a

pub of
This not1ce sha]] appear “on the cover and t1t1e Daqe of
the supersedlng manua]. If the manual being superseded showed both a new and a
former publication number, the supersedure notice shall also show both numbers.
The supersedure notice shall be removed from the title page at the first change
and replaced at the next revision.

3.15.2 Revision Change Symbols. A1l change symbols shall be removed
from the revised manual, and new change symbols shall be inserted to identify only
those changes in text and figures that differ in revision from those contained in

the latest previous edition of the manual.

e
1,

3.16 Writing Style.

3.16.1 Grammatical Person and Mood. The second person imperative
mond shall be used for all operation procedures, ("Check tip tank fuel Tevel."” )
and the third person indicative mood shall be used for description and discussion

)

("When the No. 1 inverter fails, the caution light illuminates.") Pronouns may be

used when they will not cause confusion.

3.16.2 Use of "Shali", "Will", "Should", and "May." The words "shall"
"will", "should", and "may" are to be used as indicated in the foreword shown in
figure 11
figure 11

3.16.3 Nomenclature Consistency. Nomenclature shall be consistent

within a NATOPS Flight Manual and any supplements. Occasionally, names may be
shortened, provided this does not result in confusion.

15
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3.16.3.1 Nomenclature Appearing on Placards and Decalcomanias. The
nomenciature used in the manuai to 10ent1ry controis and equipment shaii contain
dlam 2 daadd aaTl LiAavaAdaTin~ il Al A A~ AarmnlaaahlAa mlanmnamAdese anmAd Aa~naTlAAAamanms s
tné 1aéenticdal woraing wnicn appears on the appiiCaoie piaaras ana decaicomanias.
The only exception to this shall be when the decaled nomenclature has been defi-
nitely established as unsatisfactory to the procuring activity. In such cases, the

approved nomenclature shall be used throughout the manual. However, the decaled
nomenclature shall appear at least once in the manual in parentheses and immediately
following the first reference to that item.

3.16.3.2 Nomenclature for Controls and Control Positions A1l controls
shall be identified by titles that are descriptive of their conflguration, i.e.:
"fuel selector handle“ not "fuel selector control"; "flap lever" not "flap control";

etc. Exceptions will be infrequent, and then on]y on extreme1y common items such

as the throttle. Whenever reference is made to a specific control position (whether
that position is decaled or not), it shall be shown in capitals--quotes shall not

be used.

2 'lﬁ il nn\1n1nnmon+ n-F Tavf T
. T TN L}
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information of interest to the flight crew It shall be developed in a factua
specific, concise, and clearly worded manner to assure ready understanding. It sha11
not resort to theoretical discussion. Specifically descriptive and unique paragraph
headings and illustration titles shall be used, avoiding such words as '"general,"
“chart,” "performance,” "description,” "operation,” uniess accompanied by some con-
tent identifying term. Superfluous words and phrases shall be avoided. Emphasis

1
Ll

1,

cumhnle ciirh 2 hnlAd n:n1+:1 Tattorc niintatinn mavke and 1indoavlinina chall nn+ ho
JJIIILIUIJ QUL “uo [ AV I |J TwuvLvwl oy quuuuulull s N “uria urniac s IIIIII3 Qi LAV % we
used. Use of italics or bold Tower case letters should be used sparingly when
phraseology reinforcement is considered necessary. The U.S. Government Printing

Office Style Manual shall be used as a general guide for capitalization, punctua-
tion, and word compounding.
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3.16.5 System Description. Any system description shall briefly state
vetam surpose, Tdantifv mainy cv /stom comn nnnoantc and ctato +ha rontvihinitian aarcrh
S ) 2 LTl puUl pUoT TucCihiv  y miagut 22 e LU UIICTIT LD g Gy O Lh Lo LIl LUl Ll 1TvuLivne cavlii
component makes toward fulfilling the system purpose. The system description shall

include a description of the major components. The identification of a component
and its contribution to system purpose should be combined within one discussion.
Emphasis shall be placed on brevity.

a. System Purpose. A statement of system purpose shall be specific but not
an inflated version of the system name. It shall build upon the implications of
the system name as in "the engine start system uses externally supplied air and

e1ectr1ca1 power to: impart turbine rotat1on, to establish fue1 f]ow to enerq1ze
start ignition, and to transition automatically to a self-sustaining condition." A
restatement of the obvious is not satisfactory, as in "the engine start system pro-
vides the power and controis to start the engine.”

b. Major Component
intended to eliminate par
The components identified in a system shall be of approximately the same maqn1tude
and mutually exclusive such as "oil cooler, scavenge pump," and not "butterfly valve,
carburetor." Identification shall use official terminology. However, adjectives
shall be avoided, e.g., “208/120 voit, 3 phase, 400 cycie, a-c generator.”

16
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or an output. This output may be transformed or refined by another component prior
to finding its ultimate use regard1ng the system purpose. Thus, the outputs of the

major components shall be identified or related to each other or to system purpose.
These outputs and their re]at1onsh1ps to each other convey an understand1ng of "how
the system works." An example is: "oil system—-the pressure pump (maJor component)
establishes a fiow of oil from the supply tank (major component) to the frictional
surfaces of the engine and reduction gearing."

d. Component Description. The major components of a system shall be described
in terms of static characteristics and operating characteristics.

(1) Static characteristics include information concerning the physical
attributes of a component which are normaily important during prefiight and post-
flight activities. These activities include briefing and flight planning as well
as the preflight and postflight inspection cenducted by the crew

(2) Operating characteristics describe the dynamic attributes of a com-
ponent during its normal operation. This information expands and details the outputs
of components and their interrelationships which were introduced briefly in the
beginning of the system description. The reason for providing this information 1is
to tell how a component or series of components operate so that appropriate pro-

cedures can be applied effectively.
3.16.5.1 Depth of Detail. Extent of coverage of any system shall be

determined by:

a. Lr1t1cal1ty of System. Systems contributing to the safety of flight are
more critical than systems that are primarily for crew convenience. The more

critical the system is, the more detailed should be its coverage.

b. Complexity of System. A system is considered complex and warrants detailed
description when one or more of the following characteristics are present: multiple
components, multiple modes of operation, associated factors, effect on other systems.

C. niqueness of System. Two types of uniqueness shall warrant detailed
description of the system: design innovation of the system and/or limited occurrence
of the system.

3.16.5.2 Readability of Systems Descriptions. Writing style is most

important in readability. Grouping and sequence are also important. Complimentary
artwork may be used, consisting of controls figures and schematic designs. The
following guidelines are emphasized:

b. Wordiness. Avoid repetition, surplus words, and unnecessary engineering
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d. Lengthy Sentences. All sentences should be concise.

11 e
I

e. Parallel Structure. Use para
ments that are logically parallel.

1141 ar
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f. Continuity. Maintain a logical continuity of thought, especially in
describing time-oriented events.

g. Balar.2. The amount of cover age for a subject should be based on the
subject's crit.cality, complexity, and ur1queness, and should not be influenced by
writer inter<st or availahility of reference material.

* h. frouping. Cover the description of a system in its entirety under a

major heading. Group related systems so that they appear successively. Strict
adherence to these rules may be difficult, because of the hiagh degree of system
interaction within an aircraft. The foilowing rules inciude assistance in deter-

MMMMMM AN VAR WS P Anc A~ “~ ~+

mlnlng dppYUlestﬂ grouping for system descy npt‘|0u materials.

(1) Grouping hv Function. Descriptions of systems of hardware which are
functionally related shali be grouped together. The functional grouping must be
meaningful in terms of pilot and crewmember activities. Mechanical relationships
should not be interpreted as functional.

* {2 Crrinina khy 1o Nacrvrintinne nf havdiuars dAovicoce whirh nvacpcc
\<) afCuping oy 10w vesSCriptions 07 naraware aevices wnicn process
energy, fluid, or gas shall be grouped under a common heading or series of related
headings. The scope of the common heading or series of related headings 1s defined
by tracing the process from its source to its consumption and return to its source.

Exceptions to this rule occur when functional differences are present within the

flow as in the fuel system and the hydraulic system. In the case of the fuel system,
devices for the fueiing, transfer, dumping and filtering of fuel are functionaily
related to "fuel management'" activities. The descriptions of the devices which

control the metering and consumption of fuel are functicnally related to "engine

operation” act1v1t1es. An accepted convention is to describe the former devices

under the heading of "engine fuel supply system." The latter devices are to be
described under the heading of "engine fuel control system" and within the description
of the engine. Similarly, hydraulic systems typical]y include normal and emergency

power for utility systems (landing gear, wing fold, bomb-bay) and flight control
s;stems. Each powered system often has separate reservoirs, pumps, and distribution
networks, and, in terms of crewmember activities, can be operated 1ndependent1y.
Accord1n91y, each such system warrants a separate "source-to-use and return-to

source" description. Each system may appear as a separate writeup under the common
heading of "Hydraulic Systems." The rules for grouping by function and flow have
been applied to typical aircraft systems within the specification.

(3) Grouping of Emergency-Use Items. The description of emergency-type
hardware which forms a part of a system shall be ircluded within the description
Af jtc cveton  Fxamnlec are emergency fuel pump with “Fuel Sucplyv Svstem.' and ram

alr turbine witnin LElecutricarl oysUen  (Or Hyarduilc oysctem J. Lmergency equrpment
which in itself is a system shall be treated as a separate system status.

i. Sequence. Des cr1pt1ve materials shall be presented in the sequence that
is meaningful to the user. Sequence refers to materials within a major system.
Th A i 1ac fAavr nct+tahlichina coaniionerns aAvo
inree ruies TOov TS LA i 1oliilily scyucthvo arc
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(1) Usage. Where possible, the sequence of equipment descriptions shall
be the same as the operational usage of the equipment.

(2) Criticality. The sequence of descriptive materials shall be based
on relative importance. The principie applies to components within a system.

{2) F1nw Manv cvectame narticrnlavrliv +hnece whiec nrnracce F1|1Hc nnccace
\J/ 1 UYY . IIUIIJ JJJ Lo s Pul civuiIral IJ Litvo o wii il PIU\-\_JJ [} IUJ’ FUJJ\_JJ
a natural sequence of events. Adherence to this sequence in presenting descriptive
materials 111 increase meaningfulness.
3.16.5.3 Style and Format - Procedural Steps. Procedural steps may be

presented in text form or in challenge-response checklist form. The former shall be
presented in the third person indicative mood. and the latter shail be presented in

nnnnn A rnAawveAn mroas s manA ICaAan 2 12 112
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3.17.1 Style and Techniqye Style and technique shall be of a quality
which will produce artwork that will clearly, adejuaiely, and economically portray
the needed information. TIllustrative material shall be used: to describe an item
Av 1A mnava affFartivuanly thvaniah Avranhis nracnantatrinne +n ~lavify $avd s +A nvacant
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phases or sequences difficult to understand through the use of text alone; to call
attention to details; and to furnish graphic identification of displays and controls.
The minimum number essential for such purposes shall be used. Mu1t1p1e sheet illus-

trations may be used. ITllustrations shall be located as near as possible to and
following related text except where this would require unnecessary duplication of
illustrations. Full page illustrations requiring sidewise placement on a page are

] - [, JRR | PRI [ T B R Y S T T N SRR I o 1o TP I U
G1SCOUPageO wnen Ubeu, S1aewise 1i1iustrations sSnaii oe turnea yu agyrees LUU”LEV'
~AlArbyuiticn with +ho fianva +1i+t1o henoath the 11lictrat+tinn at tha hnttnm nf t+ha nane
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Masthead and/or fill-in illustrations shall not be used. Cartoons may not be used
without the advance permission of the procuring activity. ATl illustrations must

be functional and used to clarify text. Art used so]e]y for the purpose of decora-
tion is expressly forbidden. Color shall not be used in illustrations except where
absolutely necessary to depict some function of a system, such as flow, or to set
off system components or areas.

2 17 2 DhAa+nmnwvanhe /Ha1fFf+Annc llea Nnf nhatnavanhe chall ha Aotovminad
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by the practical considerations of their purpose and suitability in the manual, and
economy of preparation and reproduction, as compared with a line drawing of the same

item. Photographs shall be used where they are of acceptable quality and are less
expensive than line drawings of the same equipment. A1l photographic artwork shall
be of continuous tone. Prescreened halftones may be used on reproducible pages and
shall be clear in detail and sharp in contrast of tones. Prescreened photographs
are acceptable as reproduc1o|e copy prOV1GeG they are of proper quallty, size, and
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mounted on the 'rcp‘rOuut,lL)lt: COpy of the text page oOr margmqu copy - Iney are not ac-

cantabhla ac Avininal Av final avtwnwrl in nlare nf cantinunng tone nhotonaranhe
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3.17.3 Line Drawings. Selection of line drawings shall be the same
as specified for photographs in 3.17.2. Line drawings shall be of high quality.
India ink, or other suitable permanent medium of consistent high intensity tonal
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values shall be used for preparing the line drawing. Line drawings include sche-
matics, wiring diagrams, block diagrams, etc. Drawings shall be to as small a
scale as possible with all essential detail legible, be the same size as areas they
will occupy on the manual page, or such oversize as to permit uniform reduction to
this size. (See Figure 15.) Refer to 3.18 regarding foldout pages.

3.17.4 Schematic Diagrams. Schematic diagrams shall be used where it
is necessary to show "flow" such as the hydraulic, fuel, and electrical systems.
The function of a schematic diagram is to illustrate the operation of the system in
as straightforward a manner as possible. To accomplish this, the components of the
schematic diagrams are to be presented in the following order of importance:

a. Flow of the System. This shall receive primary importance by being pre-
sented conspicuously, by having a minimum of turns in the lines, and by starting at
one of the outer edges of the page and continuing as straight as possible until the
other side of the page is reached. It should be noted that the flow includes tanks
or reservoirs which are considered to be the starting point of most schematic dia-
grams. The equipment may not assume the same relative position as it does in the
aircraft; it is more important that the diagram be arranged so that the "flow" of
the system can be traced with minimum effort. Crossovers should be avoided or
eliminated whenever possible. Return lines need not be shown in entirety unless
necessary to understand the system. To avoid resemblance to electrical wiring dia-
grams, all electrical flow lines on electrical schematics shall be wide bands as
opposed to thin lines, except for electrical actuation Tines which must be shown as
thin black lines. Perspective shall not be used unless it improves the diagram
and the system still can be easily traced. In the interest of standardization, the
following coding shall be used:

Solid line. . . . . . . . . . Electrical actuation
Dashed line . . . . . . . . . Mechanical actuation
Black . . . . . . . . . . . . Main portion of system
Black diagonal stripes. . . . Emergency

The following codings are recommended for use in those cases where an additional
coding is warranted because of complexity of the system:

Blue. . . . . . . . . . . . . Secondary power, cold air
Green . . . . . . . . . .« . . Supply

Green diagonal stripes. . . . Return

Blue diagonal stripes . . . . Static fluid

White . . . . . . . . . . . . Vent

These color codings, once assigned, shall be consistent throughout the manual. All
symbology shall be listed in a legend on the schematic for easy interpretation of
the schematic.

b. Controls and Indicators Used by Flight Crew. These items shall be second
in importance only to the flow of the system. They shall be presented in accordance
with the appropriate military standards or commercial standards. Controls and indi-
cators shall be set off slightly to the side of fluid flow lines. On electrical
diagrams, controls may be placed directly on flow lines. Valves shall be presented
schematically in the shape of a "T". "L", etc.
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c Flow Control Devices. These include all flow control devices within the

. vy TS LIV LS Lo LTS

system, such as check valves, fuel pumps, fuses, relays, restrictors, etc. They
shall be presented in a simple, stylized version to show the function of the device.
Solenoid valves shall be indicated as such and shall include a note indicating
whether the valve is spring-loaded to the open or closed position.

217 A 1 Crbhamatir~ Nacian Tihh Aancdiandina maect crhamatdme 14 14311 ha
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necessary to comnpromise hetween rnmn1pfnnpcc simnlicitv. and makina the diaaram
necessay ompromise between complete S, SImb! ty, and making the gdiagram

self- exp]anatory, in order to facilitate read1ng and understanding. To prevent
over-complexity because of automatic features, these characteristics should be
covered by text in the diagram. Lists of large numbers of items shall be in alpha-
betical order. The major systems described above shall be arranged in alphabeti-
cal order. (See Figure 16). Refer to ANSI Y14.15 for preparation.
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in fiqure 17. When multiple plots appear on a graph, thev shall be separated by a

ots Y on 3 ,
space in the grid structure. This space should not exceed one inch. Shift graphs
conserve space and are frequent]y used for correction functions on charts. However,
their use should be kept to a minimum. When they are used, the baseline shall be

-

labeled BASELINE and the shift Tines jabeied GUIDELINES.

* 3.17.5.1 Samnle

oo i u

e Graphs. The graphs in this specification are samples
to be used as guides in preparat1on of the manuals. Use of better presentations
is encouraged; however, the graphs shall be approved by the procuring activity to

assure that the presentation includes the desired information. (See 6.2.1)

3.17.5.2 Nomographs. Nomographs shail not be used.

3.17.5.3 Back-to-Back Scales. For certain functions such as simple
value conversion, the use of back-to-back scales is recommended.
* 3.17.5.4 Grid Constructions. Grids shall appear on graphical and pro-

file type charts. Grid structure is included to facilitate the tracing process
which is different from the scaie reading process. The foiiowing ruies shail appiy
to preparing grid structure:

a. Grid Interval. The distance between adjacent grid lines shall not be less
than 0.1 inch and not greater than 0.3 inch. The larger grid intervals (0.2 to 0.3

inch) are preferred.

b. Grid Structure. Grid lines shall be composed of major and minor grid
lines. There shall be four minor grid Tines between each major grid line. Major

grid lines shall be 0.017 inch thick (No. 0 pen); minor grid lines shall be 0.013

inch thick (No. 00 pen).

¢. Contrast. Grid structure shall appear less bold than the scales, para-
metric lines, labels and numbers. One acceptab]e process is to prepare the grid
structure in 50|1a iine form and then photographicaiiy screen the gr1a \approx1-
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3.17.5.5 Scale Construction. To include optimum legibility and con-
sistency, the tollowing rules shall app]y to scale construction:

a. Axes Selection. Graph axes shall be selected in terms of spati.ui
Grientation. Thus, altitude shall be located on the vertical axis (ordiiate), «..
distance or range on horizontal axis (abscissa) In addition, values shuu!l:
increase in the upward, left-to-right, and clockwise directions and decrec..
downward, right-to-left, and counterclockwise directions.

b. Scale Breakdown. Recommended scale breakdown patterns are shown in tiy

ure 17. Scale breakdown selection shall take into account aircraft instrumentation
Minimum scale breakdown shall be established in accordance with actual instrument

scaies. Scaie intervai shalil not be Tess than 0.1 inch. The nuiiber of graduation
marks between numbered points shall not exceed nine. The height of major, interne-
diate, and minor graduation marks shall be approximately 0.22, 0.16, and 0.09 inch,
respectively. The stroke width of major, intermediate and minor graduation marks
shall be approximately 0.0175, 0.015, and 0.0125 inch, respectively.

3.17.5.6 Parametric Lines. The maximum thickness of parametric lines
shall be approximately 0.075 inch. The minimum thickness shall be approximately
0.005 inch. The minimum thickness shall be used only when adjacent curves are
close and require increased separation distance. Distance between adjacent para-
metric lines shall not be Tess than 0.1 inch. No hard-and-fast rule can be aoplied

avy!

t

C e

to the number of parametric lines that should appear. Chart designers must first
determine the degree of accuracy required and then the number of parametric lines
necessary to gain this accuracy without clutter.

3.17.5.7 How-to-Use Description. A short pictorial guide of how the

chart is to be used shall appear on or with each chart. (See Fiaure 17.)
3.17.5.8 Progression Line. A progression line example shall appear
on each chart. (See Figure 17.) At the beginning of the progression line, the

word "EXAMPLE" shall appear, followed by a worked example which traces the problem
through all segments of the chart, and defines results obtained at each point.

* 3.17.5.9 Limitations and Marginal Performance. Limitations and marginal
performance areas shall be identified on graphs. Where possible, the ¢grid structure
shall be deleted for regions which exceed limitations of the particular aircraft
Areas in which aircraft performance is marginal shall be identified and, where apnli-
cable, annotated with a warning note or reference to an additional chart which will

include more detailed information concerning the marginal performance.

3.17.5.10 Size and Style of Type. Futura demibold (or a similar style)
type shall be used for ail letters on performance charts. Type size shall not be
Jess than 6 point (after any necessary reduction). Labels and short descriptions
shall be entirely in capital letters.

3.17.6 Use of Color. Color may be used in artwork (other than sche-

matics which are defined in 3.17.4a) only where absolutely necessary to clarify
functional operations. The number of colors shall be kept to a minimum by the use
of tints, cross-hatching, dots, etc. UWhen color is required the primary colors
(red, yellow, blue) shall be used first. For each use of color in the manual,

s
]
|
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snecific apbroval bv the procurinag activity is required When color is used. a

igé;nd sha]]lgé“{ncluded 1nvEEé 1115§E}at1on contavn;aé.an"é;éct dup]1ca£év5% Ehe
color or pattern used. Use of color should be consistent, where possible. See also
3.17.1.

s

Preparation Requirements for Artwork (Board Art).

ns shal

(drop-in artwork). Each illustration shall have the reproduction area def1ned bv
crop marks appearing on each of the four corners marking the horizontal and vertical
dimensions. The lines shall extend no closer than 1/4 inch to the outside of the
area, and the exact reproduction size shall be indicated in black pencil between
the crop marks. 1Ink or grease crayon shall not be used. These size marks shall be
approximately 3/8 inch long and shall not cross or touch. (See Figure 18.)

3.17.7.2 Identifying Artwork A11 artwork shall bear the art control

7. 4 AT Ly A AYAAY Qv vy [ANERe } viic Gy o i

number, publication number, f1gure number, and page number outside the area of
reproduction. Applicable security classifications shall appear at the top and
bottom center, also outside of the reproduction area. To avoid layout mistakes,
the "TOP" of the artwork shall also be identified. (See Figure 18.)

M 17 7 9 Taud A Nadirnial | VP Vadiinna O T Ay manrmA YamamAce [ A

Q.07 7.9 1exXt 0N Ariwork., nNonienciaLture, 1nHuex rnunpers, anu ieyenas (or
Keys) shall be used, when necessary, for identification of significant features
This use of text shall be placed on the background area, close to, but free of the

illustration. Index numbers (callouts) shall be placed directly on line drawings
(no overlays). Callouts shall not be freehand lettering, except on engineering
drawings. Lettering shall be all capitals in eight- to 10-point type when printed.
(Diagram callouts, as stated in 3.17.5.10, may reduce to 6 point.)

- Al s i ~ Taditmn MAamama~T a4 ~€ A +h 15 h 14 h + 4

a. Nomenclature Nomenclature of more than one line should have justified
left margins. A1l lines of copy shall parallel the horizontal edges of the
illustration

b. Index Numbers. Index numbers for each separate illustration shall always
start with Arabic numeral 1 and continue consecutive1y. Exception all multiple

sheet illustrations shall be considered one figure. Sequence of numbering shall be
from top to bottom or clockwise starting from the upper left corner. Capital alpha-
betical suffixes shall be added to any new callout numbers inserted between existing
callout items when an illustration is changed, such as 17A, 17B, etc. (Suffix let-
ters I and 0 shall not be used ) Suffixed index numbers need not be removed for a

on, or anacent

+hn taanA
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3.17.7.4 Leader Lines. Leader lines should touch the object to which
they apply. Lines shall be uniform, short, and straight as possible; however,
doglegs are permitted. Lines shall not cross or come in contact with other callout
lines, and they shall not hide essential details. A line shall be highlighted for
clarity. Arrowheads shall be used.
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W




* 3.17.7.

*

Downloaded from http://www.everyspec.com

MIL-M-85025A(AS)

o
o
®
-5
-
>

ork. All final (boarr‘l mmmted) artwork (av'fwnv‘l(

0 roducible copy) shall be protected by an inner flap of
non-o0il tissue or ve]]um, and an outer f1ap of heavy paper. The art control number,
publication number, figure number, and page number shall appear conspicuously on

the outer flap. An app11cab1e secur1ty c]ass1f1cat1on shall appear at the top and
bottom center of the outer flap. (See Figure 18.)
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not directly attached t
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a. Continuous tone or screened film negatives, and screened prints(See 3.17.2).

b. Film positives (except for color overlay preparation, or for the black
key drawing of a color illustration).

c. Brown line prints, photostats, bromides, and prints made by similar repro-
duction processes.

d. Bleed illustrations.

e. Line illustrations containing weak or broken lines.

f. I1lustrations containing illegible lettering.

3.18 Foldouts. Foldout pages shall be used to facilitate location

of information while reading text. Candidate illustrations for foldout application
include cockpit arrangement illustration, electrical system, fuel system, hydraulic
system, and pneumatic system schematics. See also 3.12.5.4.
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3.18.2 Figure Numbers and Titles. Marginal copy and figure numbers
and tities shall be visibie when the page is folded.

3.18.3 Numbering Foldouts. Refer to 3.12.5.4 for numbering instructions
fovr foldnut naaes
for foldout pages

3.19 Technical Content.

3.19.1 Formal NATOPS F]ight Manuals. The formal manual shall consist
of Sections I through XI for NATOPS Fiight Manuals. Material shall be included in
the order and manner specified herein. Headings that are not applicable shall be
ignored

3.19.1.1 Section I. Section I shall consist of Part 1, Aircraft and

Engine; Part 2, Systems (and equipment); Part 3, Servicing (and handling); Part 4,
Operating Limitations.
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3.19.1.1.1 Part 1. Aircraft and Engine. Part 1 shall describe the air-
craft, its arrangement and its engine(s). A brief description of noteworthy features
of the aircraft shall be presented. These shall include:

a. Aircraft type, class, model, and manufacturer.

L | P A - B R T Sy ~ e P I o & PR,

D. cngine ype, LNrusi Or norsepower, drda nanuraceurer

c. Speed ranges for typical configurations

r 2 V3 ol I

d. Missions.

e. Typical takeoff gross weight.

f. Aircraft arrangement. The exterior and interior arrangement shall be dis-
~itccad inclidinag i1lictvatinne dienlaving avytevine interinr rocknit lavnnt and
LUDSOoT U, THviudiiiy i ituoviacviviio \:IlJ’JIUJIIls CTALTT TUT s l|lL,\_||u|, \,Ubl\’-llb.lujvub’ ullu
aircraft dimensions. Refer to figure 19. The overall dimensions of fixed wing air-

craft shall be covered maximum overall length; width with wings folded and ex-
tended, incidence at aerodynamic chord, sweepback of 1/4 chord line, dihedral,
aspect ratio, and main lTanding gear tread; maximum height, static height, with wings
extended, folded, and during folding. Rotary w1ng aircraft shall include: maximum
Iengtn w1tn rotary w1nq DladeS ext id and main |ana1ng gear to taii

—_

Each system or item of equipment shall be
Systems or equ1pment for a part1cu|ar a1rcraft
ing shall b ded a d o
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3.19.1.1.2 Part 2
descr1bed in accordance w1t
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3.19.1.1.2.1 Powerplant Systems.

Engines. Include a genera] d1scuss1on of the deve]opment of t
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b. Engine Fuel Control System. Discuss metering systems, computing systems,
and power management systems. Qutline the functions of the system in brief form.
Include modes of operation, system limitations, controls and indicators, and indi-
cations of system malfunction.

c. Carburetor System. Include a complete description of all carburetor con-
trols and indicators, including carburetor heat control, air temperature indicator,
throttle control, manifold pressure indicator, and mixture control. Optimum range
of carburetor air temperature, symptoms of carburetor icing, and the preventive and

corrective actions shall also be discussed.
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d. Supercharger System, Describe type of supercharger, the supercharger con-
trol, and use of supercharger in cabin pressurization. Discuss the operation of the
supercharger covering altitude and power requirements for blower shifting and the
effect of automatic shift on engine operation.

e. Manifold Pressure Regulation System. Discuss the purpose of the system.
Qutline consequences of system malfunction, 1nc1ud1ng throttle movement precautions,

limitation of available power, and back-up system operation.

f. Water Injection System. Discuss quantity, duration of supply, use, and
controi.

g. Alternate Air System. Descr ibhe function of system, including source of
protected air, controls and indicators, and method of testing system operat1on.

~h. Start System. Describe components, controls and indicators used in
CSD(/S) and external power required. Discuss indications of start system mal-
function, and system capabiiities and Timitations.

-
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j. Torque Sensing System. Describe function of system and components, and
indications of system malfunction.

jon ction of system and components,
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1. Afterburner System. Describe system functions, controls, and indicators.
Include a brief discussion of safety precautions, effect of system on operating
characteristics, and indications of afterburner malfunction.
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m. Engine 011 System. iscuss 011 supply, 011 pre
0il/0i1-to-fuel heat exchange, 0il dilution, and chip dete
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sure, 0il cooling
ctor systems.
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(1) 011 Supply System. Describe 0il quantity indicator, emergency oil
shutoff control, and oil-quantity-low warning indicator. Where appropriate, discuss
inflight replenishment of oil supply, oil consumption for extended flights, and
emergency shutoff contro] use. L1m1tat1ons of the 011 supp]y system under aerobat1c

ciinnly Faa+
SUppIy factor

(2) 011 Pressure System. Identify the types of 0il pressure and scaveng-
ing pumps and their source of power; describe the 0il pressure indicator and normal
indicator readings; discuss oil pressure as the governing factor for the selection
of low-cruise engine RPM. Also include abnormal o1l pressure and the need for
cross-checks, remediai action to extend fiight, and expected time to engine seizure.

(3) 011 Cooling System. Describe the 0il cooler bypass control, o1l
cooler shutter control, o0il cooler door/flap control, oil temperature gauge and
normal 01l temperature range, and oil cooler door/flap position indicator. discuss
warmup sequence, ground and inflight operation, and normal and bypass oil cooler
operation.
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(4) 0i1-to-0i1 Heat Exchange System. Discuss the purpose of the system.
Emphasize the effect of improper engine oil temperature management on the second oil
system and the equipment which it Tubricates. Describe action to relieve high o0il
temperature condition. Identify systems which should be shut down as a precaution
when oil temperature is high.

(5) O0il-to-Fuel Heat Exchange System. Discuss the purpose of the system.
Emphasize the effect of high oil temperature on fuel system and engine operation,
the Timitations imposed on maximum permissible engine RPM, and means of detecting
heat exchanger malfunction from engine performance.

(6) 0i1 Dilution System. Describe the 0il dilution switch, and note the
point where fuel is injected into the oil system. Show in tabular form the rela-
tionship of ambient temperature, percentage of dilution required, and time from
actuation of control to achieve percentage oil dilution required, for each type of
011 specified. Describe engine warmup techniques required after oil has been
diluted to insure proper lubrication during takeoff.

(7) Chip Detector System. Discuss the purpose of the chip detector sys-
tem including the location of the detector plugs. Describe the chip detector
warning light with press-to-test feature, and its source of power. Indicate in-
ability of magnetic plug to attract aluminum or other nonferrous metal chips.
Describe the action recommended when warning light illuminates, such as cross-
checking of other engine instruments and feathering when possible to guard against
additional engine damage.

n. Engine Controls and Instruments. A1l engine controls and instruments that
indicate engine condition and operation, such as tachometer, manifold pressure gauge,
torquemeter, engine analyzer, engine 0il pressure, engine oil temperature, engine
fuel pressure, and fuel flowmeter shall be discussed.

o. Engine Overheat System. Describe indicators, sensors, and function of the
system.

3.19.1.1.2.2 Propeller Systems.

a. Transmission/Reduction Gear. Describe the function of each gear box,
transmission oil systems, o0il coolers, source of cooling air and accessory drive sys-
tems. Discuss capabilities and limitations.

b. Propeller RPM Control System. Describe the propeller pitch control,
source of power, propeller governor, tachometer, and RPM range Timit indicators.
Indicate the normal propeller governing range. Discuss the relationship of oil
pressure and RPM, and minimum oil pressure as the determining factor in selecting
Tow RPM for cruise. Discuss oil temperature management and its effect on governor
operation.

c. Propeller Synchronization System. Describe the propeller synchronization
and synchrophaser system. Include synchronizer control, power source, master engine
synchronization selector, manual synchronization override, and synchronization reset
switch. Discuss automatic synchronization limits, when reset should be actuated,
and implications of securing (feathering) engine selected as "master."
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d. Propeller Reverse Pitch Control System. Describe the reversing control,
control lock, power source for reversing propeller, auxiliary pump and propeller-in-
reverse indicator. Emphasize throttle manipulation required to achieve and control -

reverse pitch power. Discuss safety features incorporated to prevent use of system
while airborne, the setup of air conditioning system during operation of reverse
pitch, implication of system malfunction on landing roll distance, and possibility
of asymmetric reverse thrust and its control. Descr1be propelier unreversing cyc]e
if different from the opposite of the reversing cycle.

e. Automatic/Manual Feathering System. Describe system purpose, method of
sensing power loss, and the throttie or power Tever position in reiation to SyStem
operation, for automatic feathering. Also describe auto-feather arming control,
and system-armed light. Discuss time delay as a safety feature and the automatic
deactivation of the automatic system when one propeller has been feathered, and
the caution involved. Mention test switch and test indicators. For the manual Sys-
tem, briefly describe the feathering pump or motor and its source of power. Describe
the feathering control, feathering indicators, and warning indicators. Discuss the
effect of feathering on other systems operating from each respective engine, such

SR AR A o A ~_~ AnnAwvna

as air condi t10?llrlg, pressur ization, and a-c generator.

3.19.1.1.

N

.3 Rotor Systems.

a. Rotary Wing System. Briefly describe the characteristics of the rotors,
rotary wing head, wing blades, operation of antiflap restrainers, droop stops with
respect to rotary w1ng speed, and function of oampers The rotary wing system in-

cludes rotor mecHamsm, automatic blade fold SysS tem, and rotor brake SyS tem.

b. Rotary Rudder System. Describe the tail rotor assembly, hub, and blades.
Indicate the source of tail rotor drive power, and the type of power transmission
used. Discuss pilot directional controls including pedal feel and position as
affected by the negative force gradient system, or inoperative auxiliary servo. In-
clude any 1nteract10n between tail rotor movement and movement of the collective
pitch control

c. Transmission System. Include transmission o0il system and accessory drive
system. Describe the transmission oil system covering the supply tank (capac1ty and
fill point), quantity indicator, oil pressure pump, scavenge pump, and oil cooler.
Discuss the purpose of the accessory drive system. List the accessories which can
be operated without turning the rotary wing. Describe accessory drive/rotary wing
controi, accessory drive warning indicator, and test features. Indicate limitations
for system operation such as engine speed, throttle/power lever position, rotor
brake control position and interlock features.

3.19.1.1.2.4  Adircraft Fuel System.

* a. Fuel Supply System. Fuel grades, specifications, and capacities shall
be covered. Recommended and emergency fuels shall also be covered. Discuss drop
tank release controls, fuel tanks, tank venting, boost pumps, gravity feed, jetti-
soning, controls, and indicators. Include procedures for fuel system management
and fuel heater. Discuss single-point ground refueling.
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b. Fuel Pressure System. Discuss engine-driven and electrical pressure and
boost pumps and their interrelationship. Describe boost pump control, fuel pres-

sure indicator and normal range of fuel pressure, lTow-fuel-pressure warning indi-
cator, and fuel flowmeter.

c. Air Refueling System. Discuss air refueling system in detail and includ
all aircraft-peculiar refueling procedures and techniques. Include tanker and
receiver systems Refer to NATOPS Air Refueling Manual for standard air refueling

procedures.

tem Schematic. Schematic shail inciude tanks and up to

3.19.1.1.2.5 Assist Takeoff (ATO) System. indicate conditions under which

the system is to be used. Briefly describe the system covering nomenclature and

number of units or mounts. Describe arming switches, system armed indicator light,
electrical power source, firing switch, and safety interlocks. Indicate capability
of replacing units from within the aircraft. D1scuss jettisoning of ATO units,

precautions to be observed, and sequence of jettisoning.

3.19.1.1.2.6 Auxiliary Power Unit (APU). Discuss the APU tem, compres
assembly, power turbine assembly, accessory assembly, oil system, fue] system, sta
ing system, special control, fire detection and warning system, fire extinguisher

system, controls, indicators, and operational procedures.

SO

r
rt-

3.18.1.1.2.7 Electrical Power

a. Electrical Power Distribution System. j €
supply, circuit breakers. Include schematic diagram.

b. Air Turbine Motor/Ram Air Turbine. Discuss air turbine motor/ram air
turbine components, cooling, speed controls, controls and indicators, and operation.

rior and interior lighting. Include dia-
ightin

3.19.1.1.2.8 Hydraulic Power Supply System. Identify the aircraft hydraulic
systems and controls and indicators. The primary and secondary systems are generally
those which serve aircraft flight systems. The auxiliary system serves only non-
flight related systems (e.g., cargo doors, radomes, etc.).

a. Primary System (PC-1, Flight Booster, etc.). Describe major components

and identify a1rcraft systems served by primary system. Outline degradat1on or loss
of aircraft systems for primary system malfunction.

b. Secondary System (PC-2, Combined, Utility, etc.). Describe major compo-
nents and 1dentify aircraft systems served by secondary system. Outliine degradation
or loss of aircraft systems for secondary system malfunction

c. Auxiliary System. Describe major components and identify aircraft systems
served by auxiliary system.

no
W
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d. Back-Up System. Describe the major components, controls, and indicators.
Indicate the capabilities and limitations of the system, and include system tests.

e. Hydraulic Power Distribution. Summarize the flight controls and aircraft
systems served by each hydraulic system.

f. Hydraulic Power Supply System Schematic. Include all flight controls,
hydraulically-operated aircraft systems, major system components and controls and
indicators.

3.19.1.1.2.9 Flight Controls. Describe effectiveness and possible unusual
reactions encountered in operations and use of flight controls. Consider all types
listed below; state their function, power source, capabilities, and limitations.

a. Pilot's/Copilot's (Cockpit) Controls

b. Ailerons/Flaperons

c. Horizontal Stabilizer

d. Rudder

e. Flaps, Slats, and Boundary Layer Control

f. Collective Pitch

g. Cyclic Controls

h. Trim Controls

i. Speed Brakes/Spoilers

3.19.1.1.2.10 Automatic Flight Controls. Describe major components and

capabilities of automatic flight control systems, automatic stabilization equipment,
approach power compensation systems, and similar equipment.

3.19.1.1.2.11 Pneumatic Power Supply System. Describe major components, air-
craft systems served by pneumatic power system, indications of system malfunction,
and back-up modes of operation for pneumatically-powered systems.

3.19.1.1.2.12 Landing Gear Systems. The landing gear systems listed below
shall be discussed, including their controls and indicators, limitations, and emer-
gency extension and retraction provisions.

a. Attachments (skis, floats, etc.)
b. Ground Steering System

c. Wheel Brake System. Include normal and auxiliary braking, and anti-skid
system.

d. Catapult System

30
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e. Arresting Hook System
f. Drag Chute. Inciude safety release features.

stem. Describe the w

i

3.19.1.1.2.14 Pylon Fold System. Describe the pylon fold system.

3.19.1.1.2.15 Flight Instruments.

b. Pitot-Static System. Cover location of probes and static ports, alternate
static source, instruments served by the system, and pitot heat.

h*
A

c. Vertical Gyro System.

(@R

norizontal
orizontal

(ﬁ

jtuation Systems

i vul

e. Compass System
f. Acceleration Indication Systems

ATV L

AlTimeter

=

ada

e]
2

Miscellaneous Flight Instruments. Include all controls and indicators not

TV u

specifically described under another heading.

3.19.1.1.2.16 Warning, Caution, and Advisory Lights. Include a summary tabie
that is organized by flight station. For each Tight provide name, location, meaning
when illuminated, and action to be taken.

.1.1.2.17 Fir i

Detect
ircraft

3.19.1.1.2.18 Ingress/Egress Systems.

a. Canopy. Discuss all canopy controls, both external and internal.

or
o

n'l cr ]
Discuss nnar:+1on

cuss gperation an eratin

an
"y P

c. Ladders. Discuss operation and operating procedures.

d. Ejection Seats. Cover in detail ejection seat (module) and controls,
emphas1z1ng how they are affec ed by other systems, such as canopy. Discuss applii-

cable hardware and list attached survival equnpmenu.

(F%]
—_—
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3.19.1.1.2.19 Environme
-~ CAarbni+ (Cakhdin Adwvw O
a. VCULRPIT L (Lavin Altl \¥)
source, air conditioning units

lation, controls and indicators, and normal and alternate operation.
source of pressurized air and method of controlling it.

ntal Control Systems.

AnAdAitrinnina anAd Dwvacciivisa+ann Cue me ) Nicris
UIIUILIUIII’IB alnyu rrecosur i1Zacivulil y IID}- UI)LUDD ﬂll
, distribution, temperature regu]at1on, air flow regu-

Discuss the
Cover any effect that the

pressurization system has on any other systems or vice versa.

b. Avionic Equipment Cooling System. Discuss any system or method included
for cooling avionic or electronic equipment.
c. Heating and Ventilating. Discuss heating and ventilating systems as

specified for air-conditioning and pressurization systems, as applicable.

d.

Oxygen System Disc

uss crew and passenger oxygen systems, in that order.

Include the eTTeCtS of temperature on pressure reao1ng, and oxygen duration chart,

ma

SFUWIng Md
versus alt

“ A A AavsAa

nhours of oXygen ava
itude. Show duratio

T 1akh1Aa FAawv v1amd AL Aamh 3t Aanve AL A mimAC o

ilable for various combinations of oxygen pressiure
n for normal and for 100 percent use of oxygen. Es-

tablish location of all portable oxygen bottles and all recharger points in the air-

craft.

Include items such as the types of regulators, types of masks, and proced-

ures for checking and operating the oxygen system.

3.19.

a.

b.

.20

Defogging System.

Include controls and indicators and system

2.21 Windshie]

d Washing System. Include controls and system opera-

1.1.2.22 Rain Remo

val/Anti-Ice Systems.

Windshield/Canopy.

Engine.

Cover controls and 1nd1cators.

c.
system cap
2 1Q
e b S

a.
Passenger

b
1

(@]

0]

w
I

Qum-
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3.19.

equipment,

+ 4+
tid

Prope]]er/Rotor. De
abilities and Timita

11
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Include engine

Include controls, indicators and system operation.

pressure ratio (EPR) probes, and engine intake.

.J,..

scribe function, controls and indicators. OQOutline

tions.

Pilot's and Copilot'
Seats. Describe sea

Se
I e appropriate
ac

f navarhiitn
I paraviiuLc
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1.1.2.24 Rescl

lts/Harnesses.

s Seats (if not ejection seats), Crew Seats, and

ts, adjustments, and positions.

Discuss completely the automatic safety belt

D
lustrations of belt and parachute controls to show

n anAd cafoty l-\n1+
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h:‘l faY ol o
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Describe function and location of al

—

roccrlipo
T SLuc

e
rescue hoists,

! e
, etc., including capabilities and limitations

.
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3.19.1.1.2.25 Cargo Provision

wy

a. Cargo Deck. Discuss access and space included for cargo loading, tie-
down points and protective devices. Reference the applicable cargo-handling manual.

b. Cargo Sling. Describe cargo siing and tiedown provisions; include precau-
tions to observe, capabilities, and Timitations.

c N1nrhes/Hnists. Describe and include 1ifting capacity, hoisting speeds,
and emergency jettison and braking provisions.

d. Aerial Delivery Equipment. Include references to applicable cargo-handling
manual. Describe aircraft-unique equipment.

n N nc
J. l.£.£0 EHIE(gt‘HL_y El{ulpl”t‘lll..

—_

a. Survival Equipment. Identify name
aid kits.
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b. Fire Extinguishing Systems. Discuss operation and procedures, identify
location of hand-held fire extinguishers.

c. Flotation Systems. Discuss purpose of the system including stability on
water with rotor stopped. Describe the emergency flotation units or bags and the
emergency air supply. Cover the pressure gauge, emergency flotation control panel
including off/armed switch, system armed indicator, activation switch or button,

source of system power, and test switches and indicators. Indicate normal inflation
time and if the bags should be inflated for other than water landing, such as, as
energy absorbers for rough terrain. Discuss asymmetric inflation and if bags can or

should be defiated to provide symmetrical fiotation.

moyr
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11ling Equipment. Discuss names and purposes of all emer-
t.
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3.19.1.1.2.27 Miscellaneous Equipment. Include description and location of
all equipment listed below, and any additional equipment of a general nature.
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b. Fla
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c. Radiation Shields

d. Stowage/Storage Compartments
f Tubes

e. Relie u

f. Rear View Mirrors
g. Equipment Destruct Systems

h. Tool Kits




Downloaded from http://www.everyspec.com

* 2101 1 13 Part S

da
JedTe doe deT CQlr L S ulcS ai [REERS

tion required for handling and nsta]]at1on un-
familiar with the aircraft, or at an Air Force, Army, NATO, (reference to the
“Cross Servicing Manual" should be made when available,) or commercial installa-

tion.
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Servicing
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a Item. Fuel, oil, oxygen, electrical starting unit, windshield wash fluid,
etc. Alternate use items shall be indicated in order of preference.

n.
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c. NATO Equivalent

d. Commercial Equivaient

f. Remarks. Include whether an item is an alternate or emergency replacement
for the standard item.

scribe the following fueling procedures, inciuding

'
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prec n
a. Pressure Fueling. Discuss the requirement for external power during pres-
sure fueling, and the aircraft attitude required to allow maximum amount of fuel to
enter tanks. Describe the pressure fueling procedure, and include an illustration

of pressure fueling receptacles and fueling panel switch setup during refueling.

S TGO pressure rtuei-
the 1imit below whic
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dure to prevent tank damage or rupture.

c. Pressure Fueling Alternate Method. Where appropr1ate, describe the pres-
sure fueiing procedure when externai eiectricai power is not avaiiabie.

* d. Gravity Fueling. Describe the gravity fueling procedure. Include an
illustration of the gravity fueling setup. Emphasize position of fueling nozzle
and location of grounding jack. Discuss nozzle length or diameter restrictions to
prevent tank or filler port damage. Discuss precautions which must be observed in
routing filler hose to prevent damage to wing slots, vortex generators, and wing
fences. If the gravity fue]ing procedure differs from one integral tank to another,

P T U

or for external tanks, inciude separate procedures and iliustrations.

34
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* e. Fuel Control/Fuel Selector. Describe the procedure for setting the fuel
cnlamntain adiiictmant €A al+awmnata Avadac AF £al Trnumrlivda 3 11liictvvatinne citi+ahla
QT ITL LU aujus Lt 1ur ail Leriiaic yraucs vl ruct LITLTUUT (1iudLracviviits suiLauitc
for use by maintenance personnel totally unfamiliar with the aircraft., Insert
warning note indicating that the adjustment should be noted on the aircraft yellow

sheet upon return to home base to preclude operation with an improper fuel control
fuel selector setting.

f. Hot Refueling. Describe switch settings, safety pre cautions, crew
manning level, and ground crew requivements. Include emergency shut-down procedures.
* 3.19.1.1.3.3 0il System Servicing. Describe the procedure for checking oil

system level and for filling. For reciprocating aircraft, indicate the servicing
level for engine "hot" and engine "cold". Where available, identify the maximum oil
consumption tigure (the rate of consumption which when reached or exceeded requires

maintenance action). Cover the use of special continuity-type oil-level check equip-
it amAd bbhAa maAa~AaAdiiians A kA oA oA im A miaAam s titan A ]S PV TV.iodinada &L
ment ana tne pruclcuu résS 10 De usSeda wnen Ublllg }JICDDUYC vriiny unicts. ll tustratcte Luie
pressure oiling setup. For helicopters, discuss transmission gear box oil system
servicing procedures. Include a table listing grade of oil versus ambient
temperature.
* 3.19.1.1.3.4 Hydraulic System Servicing. Describe servicing procedures for
each hydrau1ic system, if separateiy serviced. Indicate maximum fiiier port (1n|et)
pressuie for each system. If utility h nyuvau:nu system quantity indication varies

with aircraft configuration, such as wings folded versus spread, indicate the normal
servicing level for each configuration. Include an illustration to depict features
such as the portable hydraulic test stand, and fill and bleed lines.

* 3.19.1.1.3.5 Pneumatic System Servicing. Describe servicing procedures.
Indicate location of serv1c1ng points, system pre-loads, and gases to be used.
Specify safety precautions.

* 3.19.1.1.3.6  0Oxygen Servicing. Describe the servicing procedure for the

oxygen system to include the specific tasks required, precaut1ons to be observed,
and the use of portable servicing units. Include an illustration of the system
being serviced. (For liquid oxygen systems show the danger areas.) In tabular and
chart form, describe the process of determ1n1ng how much oxygen 1s requ1red ror
various aircraft missions; for cxamplc a chart >HOW1ﬁg oXygen duration Uy aititude
and the conversion of Titers to pounds. Include, where appropriate, a discussion of
emergency (bailout) and portable oxygen system servicing.

3.19.1.1.3.7 Battery Servicing. Indicate the location of and the steps of
ing access to aircraft battery. Describe filling procedure, normal servicing
, minimum specific gravity per cell and minimum acceptable battery voltage (no

St
.

3.19.1.1.3.8 Anti-Icing/De-Icing Systems Servicing (F1u1d Systems Only

Indicate the Tocation of f111er point and norma] servicing 1eve1.

S—r

3.19.1.1.3.9  Water Injection;§ystem Servici;g Indicate the location of
filler point and normai servicing fevel. Inciude the percentage of water and
alcohol/methanol, for those systems requiring a particular mix.

35
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3.19.1.1.3.10 Windshield Wash System Servicing. Treat this in the same
manner as anti-icing system.

3.19.1.1.3.11 Fire Extinguishing System Servicing. Indicate the location of
the fire extinguishing system filler points. Describe the servicing procedure for
both ext1ngu1sh1ng agent and propellant. Indicate the relationship of ambient tem-

Ca i i £3 A~

perature and normal fill pressiure.

3.19.1.1.3.12 Auxiliary Powerplant (APP) Servicing. Describe the fueling and
01l system servicing procedures for the APP.

3.19.1.1.3.13 Constant Speed Drive (CSD(/S)) Servicing. Describe the proced-
ure for gaining access to the constant speed drive. Discuss inspection, filling
procedure, and normal servicing level. Discuss the consequences of using other than
approved fluid.

3.19.1.1.3.14 Assist Takeoff (AT0) Servicing. Describe the installation pro-
cedure for JATO bottles. Indicate the checks which the pilot can perform to insure
that the system is in a "ready" condition.
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9.1.1.3.16 Aircraft Jacking Points. Describe location and type of jack

* 1
to be used for each jacking point. Specify capacity required of each jack.
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3.19.1.1.3.18 External Power Requirements.

a. ETectricaT Descr1be the external a-c and d-c

O (@]

b. Starting Unit Requirements. Indicate the starting unit requirements for
both air and electrical power and combinations thereof. State minimum and maximum
air pressure flow. Identify voltages, current rating, and phases for electrical
power. List approved starting units. Indicate modification or change to unaccept-

~mam A S LD

abie units to make them dC(,(:‘pElee under emergency condaitions.

* 3.19.1.1.3.19 Danger Areas Include an illustration showing the hazard

JedTedbed e av SCo. LR EAN L o4 LIRV Bo JLUN K 6 3 9%

areas which exist during ground operation with engines at idle power and military
power. Show both induction and exhaust hazard areas, show 1ength and width of ex-
haust pattern indicating both temperature and velocity relative to distance from
exhaust nozzle or tailpipe and distance from either exhaust centerline or aircraft
longitudinal axis. Indicate ear protection zones, type of ear protection required

[ T3~k

in zones, and maximum exposure time, as applicable.
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of the operating characteristics of the aircraft.

3.19.1.1.3.2

3.19.1.1.4
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Towing Aircraft.

Part 4.

Operating Limitations.
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Engine and Transmission Operating Limits.
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Discuss special towing procedures,
tractor, maximum velocity, and safety requirements.

including

Part 4 shall present a summary
Coverage shall include both aero-

Aerodynamic 1imitations are associated

cover points such as engine starting Timit

successful
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nd X1
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ten ded whenever these 11m1ts vany

starts,

3.19.1.1.4.2

etc.

Aerodynamic Limitations.

ot starts, t1me sequence for un-

[

|1m1ts, we1gnt

This section shall

\erodynamic_Limi : Cover limiting factors, descriptions
of the limitations, flight phase, and result of exceeding limit for the following.

Qi
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stores and maximum airspeed for helicopters when carrying external cargo.

c. Altitude.

Indicate the absolute and service ceilings.

Also cover limitations for Jettisoning e

For helicopters,

describe the reasons for establishing minimum altitudes and airspeeds for autorota-

t1on, or, where appropr1ate, for s1ngle engine land1ng

d.

Weight and Balance.

c_ 21
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|ana1ng after engme Taliure.

Iude a cha
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Discuss limitations involved for aircraft in which
Include a tabulation of normal,

weight and balance distribution is a problem.
gency, and overload takeoff gross weights and design zero fuel weight for the appli-

cable aircraft.

tion.

Refer to
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NAVAIR 01-1B-40 for detailed we1gnt and baiance information.
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Also include a tabulation of normal and emergency weight distribu-
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3.19.1.1.4.3 Instrument Markings. Illustrate each instrument that indicates
an operating Timit. For each instrument marking illustration that contains an en-
gine power instrument, include a notation of the fuel grade on which the limits are
based. The notation should be conspicuously located and printed in large boldface

type.

v\'in

27101 1T A4 A anollvarg Nicriice fliaht manaiiva Aa Timitatinne incrludina

Je 1l J el elasTe T TIRTICUVC T O viovuoo FIHIYNiL HaQucuver iy LI Lacviviin tiiviuuiny
aerobatic flight. Include restrictions on control movements and bank angle limits,
and limits for sl1pp1ng or skidding during asymmetric power condition or landing
approaches.

3.19.1.1.4.5 Weight Limitations. List gross weight Timitations for field
and carrier catapult and non-catapult launches, touch and go, FCLP, landing, and
arresting hook and barricade engagements.

3.19.1.2 Section II. Indoctrination.

3.19.1.2.1 Ground Training Syllabus. Include a brief and general outline

of the material that should be included in the ground training syllabus. The sylla-
bus outl1ne should be in tabular form. For each training entr ry include crewmember
the number of ho devo ining item. Include

b ]
and the number of hours to be devoted to the traini

Q<
o
=

a. Familiarization
b. Safety and Survival Training

c. Weapon System Training

d eapon Naliverv Traininag

AV ) Ui L)\.IIV\.IJ llulllllls

3.19.1.2.2 Flight Training Syllabus. Outline the flight syllabus by iden-
tifying the topics to be treated during each training flight. Include the following:

a. Takeoffs

b. Landings

3.19.1.2.3 Personal Flying Equipment. List only aviation and survival
equipment to be worn or carried by crewmembers on all flights that is pecuiiar to
P P m~miamian Lh boae i o vas dlhhmn mmar DAL 4+~ NDAMAYVTAMCT 2A7YIN 77 £ -k
Lne aircrairtc UEIng LUVE!EU Uy Lre MdHUQI. RetTer L0 UFNAVINDSI o5/1U./7 TOTr dll stan-
dard equipment.

3.19.1.2.4 Flight Crew Designations. Define the designations and basic
duties of each crew member.

3.19.1.2.5 Flight Crew Qualifications and Currency Requirements. List the

38
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initial qualification requirements for each crew member for various flight phases,
and the requirements for maintaining current qualification.

- 3.19.1.2.6 Waivers. Include a statement stating that unit commanders are
authorized to waive, in writing, minimum flight and/or training requirements in
accordance with OPNAVINST 3710.7 (series).

3.19.1.3 Section III. Normal Procedures.

3.19.1.3.1 Part 1. Flight Preparation. Flight preparation specifies pro-
cedures to be followed prior to manning the aircraft.

* 3.19.1.3.1.1 Mission Planning. Mission planning specifies procedures and
includes aircraft-unique information on the following mission aspects unless a sep-
arate Tactical Manual is to be prepared. Information may be in tabular or graphic
form where convenient.

a. Mission Capabilities

b. Fuel (range and endurance capabilities)

c. Navigation Capabilities

d. Tactics

e. Communication Capabilities

f. Conventional Weapons

g. Special Weapons

3.19.1.3.1.2 Briefing/Debriefing. Specify briefing/debriefing responsibili-
ties for briefing officer and pilot-in-command. Reference applicable briefing/

debriefing publications, if any. Specify the general areas which should be covered
during briefing/debriefing, including the following:

a. Target or Destination. Cover location, characteristics, mission purpose,
alternates, and interaction with other participating units.

b. Navigation and Flight Planning. Cover launch and recovery points, local
operating procedures, and divert and emergency fields.

c. Communication. Cover frequencies, controlling agencies, and identification
procedures.

d. Weapons or Cargo. Cover special routing or loading, tactics, emergencies,
and safety precautions.

e. MWeather. Cover local, en route, destination, alternate and divert field
weather conditions, and winds aloft.

f. Emergency Procedures. Generally cover aborted missions to include communi-
cation, navigation, and search and rescue.
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g. Intelligence Information. Identify friendiy and enemy dispositions,
targets of Oﬁp““tUﬁTLy, reports and authentications, escape and evasion, and NOTAMS.
* 3.19.1.3.2 Part 2. Shore-Based Procedures. Include general information

and detailed procedures from which crewmember checklists will be formulated. The
crewmember checklist to be provided shall be in a challenge-response format for

normal shore-based ground and flight procedures. Information and procedures to be
included are:

]
a. L

b. Preflight Check. Specify in checklist format the checks which must be
made on the exterior of the aircraft prior to boarding, and the interior of the
aircraft immediately after boarding; include diagrams as required.

[ P Crmmm~ PP N PP O N ...‘-\ ~ .\.-,\‘A +
heck. Specify checks to be made prior t
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* d. Starting Engines. Include checklists for prestart, start, and post-start
engine procedures. Include indications of and procedures for abnormal starts (hot
starts, wet starts, etc.).

on, and stores checks for ordnance

f. Wing/Rotor Spread. Describe procedures, including flight and ground crew

duties during spread, cyc11ng pro cedures, and locked/unlocked indication.

g. Control Checks. Describe procedures for checking all flight controls for
free and correct movement.

ta
i. Taxiing. Include all information useful to the pilot while taxiing such
as differential power, braking, precautions to help avoid ground accidents during

day and night, engine operation, engine taxi power settings, flight instruments, and
crosswinds.

e instructions for checking items such as

JUALT

ower and ignition. Cover the means of
erse pitch. Describe the proper use of

Ca
Re] l:""l
o @

ct

9

0O
=

S

—

No]

[

(4]

C
>33
o

&V o+ (D

X
D ct C

O mT

ot

.,,
—

LAE2

(1) Use of controls to overcome engine torque if applicable.
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(3) Conditions that may affect takeoff such as runway surface covering,
runway condition reading crosswind, runway length, and obstacle clearance.

(4) Takeoff configuration such as external stores, center of gravity (cg)
location, gross weight, and flap positicn.

(6) Recommended techniques such as the use of brakes, anti-skid, flaps,
and trim and effect of deviations from the recommended techniques.

(7) Peculiarities and unfavorable tendencies of the particular type or
model of aircraft.

() Hiagh altitud
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(D

takeoffs and runway requirements
k quirements
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(9) Means of determining when a takeoff should be aborted.

(10) Any other items requiring consideration.
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1. Transition to Forward Fiight (Helicopter/VTOL) Describe procedures for
normal transition, including altitude, airspeed, crosswind limitations, and post-
takeoff cleanup procedures
keoff cleanup procedures

m. Climb. Discuss the normal climb procedures and techniques that will be
required to produce the results stated in the performance data climb charts. In-
clude post-takeoff cleanup procedures for fixed wing, conventional aircraft. De-
scribe blower shift procedures, pos1t1on1ng of eng1ne c00|1ng fiaps, trim settings,
and power settings for normal, cruise, and military type climb.

n. Cruise. Cover action that must be taken when the transition from climb to

cruise is made. Include any particular matters that must be considered during cruise

flight such as manual leaning, depressurizing the hydraulic system, depurging super-

chargers, defouling spark plugs, periodic crewmember checks, oxygen system check,

and any pecul1ar1t1es durwng 1nstrument T|1ght Refer to the appiicabie series of
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o. Descent. Include the procedural steps and a discussion of the descent
phase of operation. The checklist should include all checks which must be made im-
mediately before and during descent to land. Cover in detail the normal procedures
that will be required to produce the results stated in the descent charts in the
performance data. As app|1ca0|e, inciude special instructions regara1ng various

L PR PR A iam -~ ~ i i A f..2 ~ ~ia ) i~ PR A
types of descent such as en route, tear drop, rapid (with spoiler), and rapid (clean)
penetration. Add any special devices that may be included to facilitate descent.

p. Approach to Landing. Describe all activities performed prior to traffic-
pattern entry and during traffic-pattern flight, including procedures for the
following:

Instrument Approaches. Include text descriptions and checklists for

—~
—
~——
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(2) Automatic Approach. Cover the preparation and procedure to be fol-
ring automatic approach and speciai precautions and techniques Discuss
ctor

q. Transition to Hover (Helicopter). Indicate all airspeed, altitude, p
e

ude
and crosswind requirements for transition from forward flight to hover. Refer
the applicable performance charts in Section XI.

ower
v

LAAE BFY

nce

r. Transition to Vertical Flight (VTOL). Indicate all airspeed, power, and
crosswind requirements for transition from forward to vertical flight. Reference the
applicable performance charts in Section XI.

s. Landing (Fixed-Wing). Discuss the problems that may be encountered during
the landing phase. Cover the normal landing technique that will be required to pro-
duce the results stated in the landing charts of the performance data in Section XI.
Discuss techniques such as use of brakes, nose wheel on or off the runway, reverse
thrust, transition from aerodynamic to mechanical directional control, and drag chute
deployment. Include procedures for each type of landing that can be made. Include
procedures for touch-and-go, over-weight, crosswind, minimum run, and adverse weather
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1and1ngs.

t. Landing (Helicopter). Cover special landing problems such as mountain top,
ned areas, snow and dust, run-on landing, landing from hover, and crosswind
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u Waveoff. Discuss any special procedures required for waveoffs from a

LV Y wavcocul . (E ) 2Pt lial T ULV S A

normal landing approach.

v. After Landing. Include all checks and operations to be accomplished after
turnoff from runway and before the parking area is reached.

w. Post- Landing Procedures. List all actions necessary to accomplish after

QLUiiT\uU.

«t
>
(D
'S
= .
.
>
(=}
7]
-3
4]
[o7)
— o
wn
]
(D
[o1]
o)
=
D
al

x. Wing/Rotor Fold. List procedures for unlocking and folding wings or
rotors.

<+
=

y. £Engine Shutdown. Inciude a checklist covering the proper procedures for
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Include instructions for any other required operations such as supercharger de-
sludging and proper positioning of throttle after engine stops.

z. Postflight Procedures. List all actions necessary to accomplish the
postflight check or inspection.
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and detailed procedures from which crewmember checklists are formulated for shipboard
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a. Flight/Hangar Deck Procedures. Include flap settings, turn-up Timitations,
recommended trim control settings for various loading configurations, and control
manipulation. For helicopters, emphasize moving of aircraft, blade folding and
spreading.

c. Post-Start Procedures. List any special turn-on, checkout or alignment
procedures which are unique to ship-based operation.

d. Taxi. Briefly describe normal ship-based taxi procedures.
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f. Catapult Launch. Include flap settings, trim, control settings, ranges
of launching airspeeds, power setting for tensioning catapult, and acceleration
characteristics after Taunch.
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h. Pattern. Include pattern entry, and night, VFR, and IFR patterns.

i. Approach. Cover positions required during the approach (abeam, ninety,
and final), optimum angle-of-attack and airspeeds, and aircraft-unique procedures

for fresnel lens, angie-of-attack index, and APCS approaches.
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k. Arrested Landing/Recovery. Specify special procedures for arresting hook
malfunction.

1. Exit from Landing Area. Describe procedures for clearing landing area,
inciuding procedures for arresting hook, steering, or brake maifunction.

ntrolled A
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aircraft-unique proce
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g manual override of ACLS
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n. Aviation Facility Ships. Specify any procedures for helicopters or VTOL
aircraft operating from non-aviation ships which differ from standard carrier-based

procedures.

o. Field Carrier Landing Practice. Describe procedures which differ from
standard ship-based procedures.
3.19.1.3.4 Part 4. Special Procedures. Include general information and

checklists for special flight evolutions not involved in the basic mission profile
of the aircraft, and for abnormal but non-emergency procedures. Refer to applicable
manuals for standard procedures.
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a. Formation Flying Procedures

b. Air Refueling

c. Aerobatics

d. Para-Drops

e. Cargo Drops

f. Vertical Repienishment

g. Helicopter In-Flight Refueling

h. Ferry Procedures

i. Three-Engine Takeoff Procedures (Multi-Engine Aircraft)
j. Search and Rescue Procedures

k. Autorotation

1. Windmilling Starts

3.19.1.3.5 Part 5. Functional Checkflight Procedures. Include general

information and procedures for use on checkflights resulting from post-maintenance
functions as defined in OPNAVINST 4790.2, or from other functional/operational
requirements. Refer to applicable NATOPS supplement or checklist for detailed

procedures.
a. Preflight Checks
b. Pre-Start Checks
c. Taxi Checks
d. Pre-Takeoff Checks
e. Takeoff Checks
f. Hover Checks
g. Climb Checks
h. Level Flight Checks
i. Descent Checks
j. Landing Checks
k. Postflight Checks
3.19.1.4 Section IV. Flight Characteristics and Special Procedures.

Describe all pilot-significant flight characteristics and special procedures which
are unique to the aircraft.
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3.19.1.4.1 Fixed-Wing Aircraft.
3.19.1.4.1.1  General Characteristics. Include a description of how the air-
craft is controlled.

discussion of the effectiveness and

v v v T3S

! S. e Cuss

| ions that may be encountered in the operation and use of flight con-
tro]s. Cov all types of controls such as ailerons , elevators, rudders, trim tabs,
speed brakes, slats, and directional thrust valves. State when and how' the controls
are used to achieve maximum benefits and what precaution must be observed. Cover
the capabiTities and Timitations of power boosted systems and when power boost is
I ﬂUper‘dLl ve.

b. AFCS and APCS. Describe the sensing, coupling, and control features.

JToL VT LT 2Ry LVWHST 2.

Cover each mode of operation and emergency disconnect.

3.19.1.4.1.2 Climb_Characteristics. Describe aircraft characteristics at
various climb configurations, including indications of approaching stalls.

3.19.1.4.1.3 Level Flight Characteristics. Discuss the characteristics of
the aircraft through the entire speed range. Include characteristics in level
flight in the transonic and supersonic regimes, and with external stores

3.19.1.4.1.4 Maneuvering Flight. Describe the aircraft's characteristics
in accelerating and constant speed maneuvers. Include stick forces, emphasizing
conditions that may result in control reversal. Include recovery from unusual
attitudes, if procedures are unique to the aircraft.

3.19.1.4.1.5 Stall Characteristics (Fixed-Wing A1rrraft) Describe the
aircraft's characteristics in various cond1t1ons, and include procedures for prac-
tice stalls. Discuss power-off and power-on stall characteristics of the aircraft
in takeoff, landing, and "clean" configurations. Include stall characteristics for

the approach configuration if suff1c1ent1y different from landing. Inciude a def-

inition of power-on as used in the discussion. Include information on stall warn-

ing, emphasizing stall recovery procedures, and complete instructions regarding the
method of accomplishing practice stalls. Apply the above specifications to normal

stalls, stall penetration, accelerated stalls, and post-stall gyrations.

3.19.1.4.1.6 Spin Characteristics. Describe characteristics of the aircraft
in spin conditions and procedures for spin recovery. Include an expianation of how

sp1n cnaracter1st1cs of each type of sp1n differ from adverse-yaw induced spirals.
Discussion shall cover the following spin conditions.
a. Erect Spins and Recovery

b. Inverted Spins and Recovery

c. Spin Recovery on Instruments
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compressor stall, indications of approaching stall, and any unique characteristics
associated with compressor stalis in the aircraft.

* 3.19.1.4.2 Helicopters (Characteristics).

* 3.19.1.4.2.1 General Characteristics - Helicopters. Describe how the
helicopter is controlled as follows:

a. Flight Controls. Include a comp]ete discussion of the effectiveness and
........ a1l canm~ndttAanme Flhhiad mar A AnAanriinndAaaaAd [ VR SRR | immn AL £V 2 Al
uniusudi redceLiorns Lital Jlay ve erncuuniered Ill L uperacion ana use or viignce con-
trols. Cover all types of flight controls such as rudders, trim tabs, cyclic stick,
and collective pitch

b. ASE/AFCS, Stabilization Systems. Describe relationship with sensing sys-
tems, doppler, radar altimeter; and system test features. Cover control features
and each mode of operation and emergency disconnect.

3.19.1.4.2.2 Flight Characteristics - Helicopters. Describe characteris-
tics of the aircraft for operation both in and out of ground effect, over the en-
tire speed range. Describe dynamic roll over.

3.19.1.4.2.3 Stall Characteristics - Helicopters. Emphasize corrective
action in the event of severe blade stall and provide an incipient blade stall chart.
Include complete instructions for accomplishing practice stalls.

3.19.1.4.2.4 Maneuvering Flight - Helicopters. Cover characteristics during
accelerating and constant speed maneuvers.

3.19.1.4.2.5 Vibrations. Describe characteristic vibrations encountered
during normai flight conditions, and unusual vibrations which may be indicative
of a particular problem.

3.19.1.4.2.6  Aut
ing Timitations for auto
autorotation envelope.

ribe aircraft characteristics and maneuver-
en

tire altitude and speed range of the

3.19.1.5 Section V. Emergency Procedures. Describe all emergency pro-
cedures, including the use of emergency features of primary systems as welil as use
of back-up systems. All pages in this section shall contain emergency page markings
(figure 5).
* 3.19.1.5.1 Part 1. Ground Emergencies. Include general information and

challenge-response checklists for ground emergencies. Describe and illustrate as
necessary emergency entrance and exit procedures Include procedures to be fol-
lowed in the event of engine starting malfunctions, emergency engine shutdown, and
engine fire on the ground.

* 3.19.1.5.2 Part 2. Takeoff Emergencies. Include general information and
challenge-response checklists for takeoff emergencies. Describe as necessary abort
procedures. Include procedures to be followed in the event of engine failure or
fire with takeoff aborted, engine failure with takeoff continued, fire warning with
takeoff continued, and tire failure during takeoff roill.

£
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* 3.19.1.5.3 Part 3. In-Flight Emergencies. Cover general information
and checklists for in-flight emergencies, to include the following:

a. Engine Faiiure and Air Restart. Inciude critical and non-critical steps.
Include procedures to be followed in case of afterburner overheat for jet aircraft,
and recovery procedures for compressor stall.

* b. In-Flight Fire. Include instructions and procedures for fuselage fire,

electrical fire, and wing fire. Include smoke and fumes elimination, crew protec-
tion, and use and Timitations of onboard extinguishing agents.

~ Conawnmnancis Ct+trawmne and Cantanmantd Ta++icnn CAavuawv +ha An++dicnAanina nf Aavénrmnal
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stores, and semipermanent or loose gear carried inside the aircraft

d. Emergency Fuel Dumping.

e. Refueling Hose Jettison.

f. 0il System Failure. Discuss all aspects of engine operation with partial
or complete loss of oil and oil pressure.

g. Fuel System Failure. Discuss symptoms of known possible causes of failure
such as fuel inlet pressure, pump, excessive fuel consumption, or likely combinations
of these symptoms. Present procedures for meeting these emergencies.

[ FlAa~dinti~al Cuertam Caadliiva Nacrwviha nunaAarndiivaece Far ~rantrallaina adveAna £+
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and operating critical aircraft systems in case of electrical system failure. In-
clude procedures for operating back-up electrical power sources.

i. Hydraulic System Failure. Describe procedures for controlling aircraft in
case of failure of one or more aircraft hydraulic systems.
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k. Rotary Rudder Failure (Helicopter).
1. Torque Sensing System Failure.

m. Transmission Failure.

0. In-Flight Refueling Emergency. Include procedures for both tanker and
receiver.

p. Hung Ordnance. Procedures to be taken when ordnance has failed to leave
- _-m~54 afdnn +1md Al T chall ha an~liidaAd
aircrart aiviei Lrlyyctlu Snaii o€ TNCIuGeq.
* 3.19.1.5.4 Part 4. Landing Emergencies. Include general information and

checklists for landing emergencies, to include the following:

a. Landing with Engine(s) Inoperative. Include the changes in configuration
and procedures, and the recommended precautions required for a forced or engine(s)-

Py
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out landing. In the event of complete loss of power, emphasize that ejection or
abandonment of the aircraft may be preferable to forced landing. Include procedures
for singie-engine and twin-engine jet aircraft for landing without thrust, discussion
of missed approach with inoperative engine(s), and procedures for ejection or aban-
nmant from aircraft For hphrnnfprc describe procedures for autorotation.

M_MT I T LR CA VLR RV L wih | QU il UL L

b. Flaps/Slats Failure. All procedures for leading edge and trailing edge
flap/slat failures shall be included. Any unusual conditions which may develop,
such as chatter, failure to close, and asymmetrical (split flaps) condition shall
be discussed.

c |
A ) —

andina Gear Failure Procedures for emergency extension of the landing
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gear shall be included. Describe procedures for comb1nat1ons such as main gear down
nose gear up, one main gear up, nose wheel cocked, and all gear up.

d. Forced Landing. Include procedures and warnings and cautions, as applica-
C

ble. Consider altitude, aircraft configurations, pattern airspeeds, and engine
speed.

e. Field Arresting Gear.

f. Barricade Arrestment.

g. Biown Tire. A discussion of the procedures required in the event of tire
La2V.iiwvan Aiiiadins T owdsuwwn~s Al 2chall ha SnAaliiAdAaA
raiiure auring iranaing roiri Snatiti ve inciuded.

h. Wheel-Brake System Failure. Procedures for accomplishing a Tanding when
brakes are inoperative shall be discussed. If failure of these systems affect any
other areas, mention the area(s) affected. Note that emergency brakes (if appli-
cable to the aircraft) are limited to a certain number of applications.

Ditching. Complete instructions regarding the method and the bes
h

ign for d1+rh1ng the aircraft shall be included. Capabilities of t

HTuvr
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er ditching and the advantage of ditching versus bailout shall be discusse
discussion shall include n1ght ditching, partial power ditching, power-of
ditching, preparation for ditching, after ditching, and crew member duties.
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* 3.19.1.5.5 Part 5. Ejection/Bailout. Include general information includ-
ing ejection envelope, and checklist for ejection and/or bailout in accordance with
MIL-A-81573. Describe the techniques, precautions, and warning signals for leaving
the aircraft in flight. Include complete coverage for bailout from aircraft not
equipped with ejection systems, and a brief explanation of parachute characteristics
such as deployment speeds. Cover ejection seat procedures and bailout procedures
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the aircraft for bailout and the method of jettisoning cockpit enclosures and doors.
Provide a pictorial sequence of operation for ejection and/or bailout.
3.19.1.6 Section VI. A1l Weather Operation.
* 3.19.1.6.1 Part 1. Instrument Procedures. Include general information

4
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and checklists for procedures unique to instrument flight. Reference applicable
manual for standard instrument flight procedures.

* 3.19.1.6.1.1 Simulated Instrument Procedures. Include procedures for flight
under simulated instrument conditions. Include procedures for deactivating these
instrument systems and equipment. Describe safety precautions; chase plane require-
ments, instrument hood, radio checks, simulated instrument maneuvers, confidence
maneuvers, and instrument patterns.

* 3.19.1.6.1.2 Instrument rlwght Procedures. Include procedures for flight
under actual IFR conditions to include the following:

a. Instrument Takeoff. Cover engine anti-icing, setting of directional indi-
cators, activation of automatic tracking or computer equipment, and maneuvering
Timitations while cleaning up and transitioning to climb.

b. Instrument Climb. Describe the speed and attitude parameters for normal
instrument climbout, and best fuel power settings.

¢. Instrument Cruising Flight. Discuss best economy or maximum endurance
power settings, conf1qurat1ons. and airspeeds, referring to Performance Data, Sec-
tion XI where necessary.

d. Holding. Discuss power settings, airspeeds, and configurations for
optimum fuel conservation and maneuverabiiity.

e. Instrument Descent. Discuss the procedures to employ for normal instrument
descent, dirty and clean penetration procedures, and operating limitations to be

f. Instrument Approaches. Describe instrument approach patterns and discuss
aircraft configuration, procedures, and techniques for all instrument approaches
within aircraft capability. Complete coverage on any special precautions or restric-
tions shall be included.

g. GCA/CCA Approaches. The preparation and procedure to be followed during
GCA/CCA approach and special precautions and techniques shall be covered. Unsatis-
factory approach indications and procedures for discontinuing such an approach shall
be discussed.

h. Formation-Unique Procedures. Discuss section penetration and rendezvous.

i. Carrier-Unique Procedures. Discuss special holding patterns, loiter con-
figurations, bingo fuel, etc.

j. Aviation Facility Ships-Unique Procedures.

eneral information
nditions.

* 3.19.1.6.2 p
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art 2. Extreme Weather Operation. Include
and checklists for operation under the following extreme weather
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a. Ice, Rain, and Snow. Discuss the precautions and remedial actions appro-
priate for flight in ice, snow, rain, and hail, covering each phase of flight. In-

clude preflight removal of ice and snow from aircraft surfaces and taxiing on ice or
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snow. For inflight, cover use of pitot heat, alternate air and defogging equipment,
propeller and rotor de-icing provisions, and special empennage or radome de-icing
equipment. Cover the freezing of moving parts and flight procedures and characteris-
tics which result. Include the precautions to be observed in applying ice removal

and defogging compounds and fluids.

b. Thunderstorms and Turbulence. Briefly describe performance of the air-
craft under moderate and severe turbulence conditions. Describe the counteracting
procedures to be used including preparation for unavoidable thunderstorm penetration.
Cover penetration airspeed, use of autopilot, and control restrictions to be
observed.

c. Cold Weather. Discuss the operating requirements which are unique to ex-
treme low temperatures and cold environments by phase of flight. Discuss the use

of carrier-tvpe approach for wet, slush- covered or frozen runways. Discuss the
use of ground-effect technigues to counteract adverse runway conditions.

d. Hot Weather. Discuss the operating requirements which are unique to ex-
treme high temperatures and hot environments by phase of flight. Discuss inspection
for overinflation of tires in hot weather, and discuss the use of high temperature

,,,,, L

pOY‘tTOnS of the Performance Data Charts.

e. Desert Operations. Discuss the o

to desert environment by phase of flight.
dust, and sand protective devices.

perating requirements which are unique
Emphasize removal and installation of

f. Arctic Operations. Discuss the operating requirements which are unique
to arctic environment by phase of fiight.

3.19.1.7 Section VII. Communications-Navigation Equipment and Procedures.
This section shall cons1st oT des riptions of the communications- nav1gat1on identifi-
cation systems, controls and indicators, and operating procedures for communications
equipment.

3.19.1.7.1 Lommun1catwons-ravigation Identification System. Description
of the systems and equipment shall include (1) type of equipment; (2) A/N nomen-
clature or applicable Navy designation; (3) function; (4) horizontal range of equip-
ment in miles; (5) location of controls used to operate equipment; (6) identification

r
of the crew member(s) responsible for control of the eguipment, and any notes or
warnings important to operation or effects on other systems in the aircraft. Fol-
[UNTHY LTS ULJLlIULlUHlUULIIHL Uhe uunrmeu g, Laete o i Jriueagwe ur tie caurpmenel
unless complexity or uniqueness warrants added detail. Include the following sys-
tems and equipment.

a. Radios: UHF, VHF, HF
b. Speech Security System
c. Identification Radar (IFF/SIF)

d. Intercommunications System

o
(e}
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o] 10 1 7 9 TANAAN 1 ND AN Me ol nva NDae o mmen Dda S iomia NAE DuAacAan 4+ A~ A~
JelTel e/ C FAVAN, LURRN, FldT'KET EdLUII K(‘.‘LE!VCY s NUF . rreseiie as> speci =
fied in 3.19.1.7.1,
3.19.1.7.3 VOR/ILS. Present as specified in 3.19.1.7.1.
- 3.19.1.7.4  Non-Integral Part of the Weapon System. The following systems
shall be described in this section if not an integral part of the weapon system:
a. 1errain Avoidance System

b. Weather Radar

c. Doppler Radar

d. Inertial Navigation System

3.19.1.7.5 Visual Communications. Include illustrations and explanatory
tovt  ac nececcarv. for the followina:
venuvy Go nitecoosGr gy P LA TV VY g

a. In-Flight Visual Communication (unique to the aircraft)

b. Ground Handling Signals (unique to the aircraft).

3.19.1.8 Section VIII. Weapons Systems. This section shall include
system descr1ptions, controls and indicators, and operating procedures for weap-
on systems and associated equipment. Typical coverage includes a brief discus-
sion of the function of the system, location of equipment, source of power, func-
tional descr1pt1on and illustration of each control and display panei, normal turn-
on proceaures, modes of system operation, and shutdown procedures. Detailed in-
formation is reguired for those mission systems which are highly specialized and
unique to the aircraft

A A~ a4 o~ - S | R W S S P Vv o2 bhme o TT bemin e imoian

J.1Y.1.8.1 rart 1I. Armdment JyS Lells rFdart | descripes dii fidraware
associated with weapons delivery (other than avionics included in Part 2), including
the following:

a. Gunnery Equipment

b. Bombing Equipment

— D bk and M a1 A Cmiim immnm o

C. ROCKEL anua rissiie cyuipnient

d Snecial Weanons EFauipment

~ r S hadhad uid -1 r

e. Torpedo and Mine Equipment

f. Chemical and Tank Equipment

A 1N 1 Q0 9 Dawd 2 Niss Anma ~e Tuumaliida a1l winarmane cwucdam avianid Ao

Jd.1J.1.0.C rartv c. AViIONicCsS. LOACTUUE ail il weapuild dy> LTl aviuviiivo
hardware

3.19.1.8.2.1 Fire Control Systems. Include computer function and operation,
peripheral equipment, and inputs received from other avionics systems.
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3.19.1.8.2.2 Radar Systems. Include search, attack, and navigation systems.
Include the following if part of a weapons system; if aircraft is not equipped with
a weapon system, include the following in Section VII, Communications-Navigation
Equipment and Procedures.

a. Terrain Avoidance System

b. Weather Radar

c. Doppler Radar

3.19.1.8.2.3 Inertial Navigation System. If the aircraft is not equipped
with a weapon system, include the INS in Section VII, Communications-Navigation
Equipment and Procedures.

3.19.1.8.2.4 Target Detection Systems. Include TV, infra-red, laser, and

other devices for detection of airborne and surface targets.

3.19.1.8.2.5 Anti-Submarine Warfare Systems. Include all systems for detec-
tion of underwater targets
3,19.1.8.2.6 Tactical Situation Display Systems. Include scope presenta-

tions, heads-up displays, and any associated equipment used to present the attack
or intercept situation.

3.19.1.8.2.7 Electronic Countermeasui counter-
measures and electronic intelligence systems

3.19.1.8.2.8 Photographic Equipment. Include photo-reconnaissance and radar
recorder systems.

3.19.1.8.3 Part 3. Specia] Missions Systems. Include the fo 110w1ng Sys-
tems not associated with the basic attack/intercept/r éCOﬁﬁaTSSaﬁCé mission.

a. In-Flight Refueling System (Tanker)

b. Glider Tow Equipment

c. Tow Target System

d. Target Drone Control System

e. Searchlight System

3.19.1.8.4 Part 4. Software. Include computer software functions for
computerized, airborne-programmable weapon systems.

3.19.1.8.5 Part 5. Degraded Modes of Operation. Include capabilities
and limitations of weapon system and its components when individual systems or parts
of systems are down.

3.19.1.8.6 Part 6. Troubleshooting Techniques and Procedures. Include

charts, diagrams, and text for airborne troubleshooting of weapon systems.
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3.19.1.9 Section IX. Flight Crew Coordination. This section shall

contain information regarding flight crew coordination, responsibilities, duties,
and procedures.

3.19.1.9.1 Responsibilities. Define crewmember responsibilities.

3.19.1.9.2 Duties. Specify duties of each crewmember for each basic
mission of the aircraft.

3.19.1.9.3 Procedures. Specify procedures which involve coordination of

two or more crewmembers and define interrelationship of individual crewmembers'’
checkTlists.

3.19.1.10 Section X. NATOPS Evaluation. This section shall explain the
concept and implementation of the NATOPS Evaluation Program and define specific

meanings of terms as they are used in the NATOPS program.

3.19.1.10.1 Ground Evaluation. Describe the requirements of ground eval-
uation: open book examination, closed book examination, oral examination, OFT/WST
procedures examination, and question format and grading instructions for each of
these types of NATOPS examinations

3.19.1.10.2 Flight Evaluation. Include a description of the flight eval-
uation phase of NATOPS Evaluation, including the objective and format of flight
evaluations. The description should follow the chrono]ogy of f11ght beg1nn1ng with
mission p1ann1ng/br1ef1ng phase and ending with pOStTI1ght proceaures and debrief-
ing. List communications and emergency procedures, and include the procedure for
determining the flight evaluation grade.

3.19.1.10.3 Final Grade Determination. Describe the method of determining
the final grade.

3.19.1.10.4 Records and Reports. Specify records and reports which must
be used and include an illustration of each form. Show entries to be made in the
Flight Log Book.

3.19.1.10.5 NATOPS Evaluation Question Bank. Include a list of questions
concerning standard normal and emergency procedures which form a basis for prepara-
tion of ground examinations. Questions may be discussion, completion, true or false,
multiple choice, or a combination of these.

3.19.1.11%1 Section XI. Performance Data.

3.19.1.11.1 General.

3.19.1.11.1.1 Types of Aircraft. Performance charts required
for each type of aircraft are specified in 3.19.1.11.3 through 3.19.1.11.7.

~ 2 10 1 11 72 s 3
d. 3.19.1.11.3 Fixed Wing Turb

Turbofan Aircraft

w
w
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b. 3.19.1.11.4 Fixed-Wing Turboprop and t

Turbofan Aircraft

c. 3.19.1.11.5 Fixed-Wing Reciprocating Engine Aircraft
d. 3.19.1.11.6 Fixed-Wing V/STOL Aircraft
e. 3.19.1.11.7 Helicopters
* 3.19.1.11.1.2 Arrangement of Data. Flight manual performance
data for all types of aircraft shall be arranged as follows:
First Page. Section Table of Contents

Part 1. Standard Data

Part 2. Takeoff

Part 3. Climb

Part 4. Range

Part 5. Endurance

Part 6. Inflight Refueling
Descent

Part 8. Landing

Part 9. Mission Planning
Part 10. Emergency Operation

Each Part shall contain the following:

c. Sample Problems

d. Performance Charts
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The exp]anatory text shall contain a brief dissertation on the charts
which shail describe chart function, method of use, and chart limitations
This dissertation shall avoid duplication of information contained
in other sections of the flight manual.

3.19.1.11.1.3 Identification. Each page shall be identified by
section number and part number given on the upper outer corner. Each
chart giving performance data shail contain positive and concise means
of identification in a title block at the top of the page. The
following information shall be given in the title block:

a. Aircraft model number:

b. Engine model number:

~ DV\AP\I\.‘ 1 nw mr\ﬁln1 ni |mkn\n .

LY r UPCI 1< nmuuc | HuIinucs .

d. A title descriptive of the data (time to climb, etc.).

e. Configuration (take-off flaps, etc.).

f. Power (two engines, maximum power, etc.).

g. Pressure altitude, if applicable.

h. Atmosphere (standard day, if applicable).

i. Data as of: date.

K Na+a hoacaes. Arctaimatad An :1-.,. h+ +nc+

Je uata p0asSisS: e@eStimatéd O Ti1ignu test.

k. Fuel grade:

1. Fuel density:
Notes giving information that is required in the interpretation of
+ha Arhavte chall ha nlarcrad a+ +ha hat+tAam nf +hao ~rhawvte and chall ha
ti€ Cnarts Snaii oe pla\.cu at neé ooTuom &7 Tné Cnail LSy GHIU Sniar vc
numbered. Charts giving data with an engine inoperative shall be

marked with a cross hatched border.

3.19.1.11.1.4 Guidelines. Each chart giving data as a function
of several variables shall have guideiines drawn on the chart which
pictorially explain the use of the chart.

3.19.1.11.1.5 OQOperating Procedures. Information contained on

performance charts sha]] be based an;-and consistent with, the
recommended operating procedures set forth in Sections III, IV and
V of the flight manual. If special piloting techniques are_required

to achieve performance, and these tecnn1ques are described in sections
IIi, IV or V, then footnotes should be given on the performance charts
referring the reader to the appropriate description elsewhere in the
manual.
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a. Source of Data. The engine

t R

ification shall be used. Fligh data obta1ned in tests
conducted at Navy testing facilities shall be used in preference to

data obtained during contractor flight tests; however, the procur1ng

agency, as a result of a review of the contractor's methods of flight
tests, instrumentation, and data reduction technigues, may grant
annvrnval Far tha rontractnr +n 1ica hic Fliaht +oc vacitlte ac than
dpprovar 10 e Lunivraliun LU ust 1> T1igiit Lest resuitts das e
hacic for nerfnrmance (Seo A 2 1)

oasis 707 perioriancc. \oce C.L.4iy

b. Propulsion Data. 1If engine performance has been verified by
flight tests, performance data calculated using engine manufacturer's
thrust and fuel flow data, with appropriate corrections for installation
1osses, snall pe iapeled fi 1ght test data If engine performance has

) n

n

»
s
(
S
. (
(
¢
-
¢

source of engine manufacturer's data.

c. Drag Data. Performance data calculated using flight
verified drag shall be 1abe1ed f1ight test data. Drag may be changed

FacHt atvmAnaFdt o d F13Abd mio i P R Y “-___ e 2 Il

test aircraft and flight manual aircraft, usir 1g estimated darag 1ncrements
to make the chanage and tha data mav <¢+311 ha 1a beled flight test datg

U g Re i Lnanyc, anu  uiic Uaca iia ST1ii De i1aveieda Hiyne Lest ddia.

d. Propeller Efficiency. Propeller efficiency data used in

deriving flight test drag polars, and propeller eff1c1ency data used
in calculating performance must be consistent.

3.19.1.11.1.7 Performance Data Substantiating Reports. The Basic
Noavadunami~ Nat+a DanmAant and +hn Ciihedantdasatasimm Do mimmin e Nada Do~ .
ABTUUyTiaimic vatd nepurL dniu e oubsSiafitidiling rerrormdnCeé vdid Keporete,
required by Specification MIL-D-8706, shall serve to substantiate flight
manual performance data. These reports shall present the derivation of
drag data for all configurations for which performance data is given in
the flight manual, and shall also describe assumptions and techniques
used to calculate flight manual performance data.

3.19.1.11.1.8 Airspeed. Unless specifically called for otherwise,
all airspeeds shall be given as CAS or true Mach Number (or TAS, if
annlirahlnaY: averant +hat TAC chall ha Atiuan FAr mintmm Annrntinal ~AmanAda
appritavicy, TAlTptL ciav 1no oSliald b yiven 10f minimum COntroil speeas,
stall speeds, and for takeoff and landing data. IAS shall be based on
the primary airspeed system calibration.

3.19.1.11.1.9 Atmosphere. ICAO standard atmosphere shall be
used unless otherwise specified Performance data given as a function
of temperature shall be g1ven in terms of ambient air temperature, and

AL A S oS A A S,

of deviation from standard atmosphere temperature, if at

(@)}
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3.19.1.11.1.10 Drag Count. Performance data should be presented in chart
form with a chart input variable for drag count of external stores. A drag
count of one corresponds to a drag coefficient of 0.0001. In cases where an input
variable of drag count cannot be used, and hence charts are applicable to one drag

count only, or where the use of drag count is not desirable due to a small number
of external store conf1gurat1ons be1ng used, a comp]ete set of charts shall be in-
cluded for each a]ternate conf1gurat1on wher. a variation in performance between

L2 .. -~ ~ o m omoA AL~ AW

T1gurdL|U"5 EXLEEU) 3 per LCIIL.

o
[m,
1]
=
>
Q
[
[0}
(]
(@]
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3.19.1.11.1.11. Power Setting. For takeoff performance and climb
performance with flaps extended, Intermediate (Military) Thrust for
turbojet and turbofan engines is synonymous with Takeoff Power for
turboprop engines. For climb performance with flaps retracted, Intermediate
(military) Thrust for turbojet and turbofan engines is synonymous with

O o~ L:

Mo 2 mirimiims D omin ~ nnqnnr
Maximum Continuous Power For turboprop engines.

3.19

IH
IH

1.2

o

efinitions

3.19.1.11.2.1 Minimum Control Speeds

a. Ground Minimum Control Speed, VMCG shall be the minimum airspeed
at which directional control can be maintained on the ground using
aerodynamic control only with the critical engine inoperative, and
propeller feathered on the inoperative engine (if applicable).

b. Air Minimum Control Speed, VMCA, shall be the minimum airspeed
at which directional control can be maintained in the air with the
critical eng1ne 1noperat1ve, not more than f1ve degrees bank away from
the 1noperat1ve engine, and propeller feathered on the inoperative

newd [3€ ann
ngine (il app]?C&b}c).

ﬂ)

3.19.1.11.2.2 Runway Coefficients of Friction

a. The rolling coefficient of friction used in the calculation of
takeoff distance shall be determined by ground tests. When ground test
data are not available, a rolling coefficient of friction of 0.025

chall .
shall be used for dry, ha

b. The braking coefficient of friction used in the calculation of
stopping distance shall be determined by ground tests. When ground
test data are not available, a braking coefficient of friction of 0.3
shall be used for dry, hard surfaces.

shall be based on the authorized coefficient of friction for dry hard
surfaces at an RCR of 23, and a coefficient of friction of 0 at an
RCR of 0, with a linear relationship in between.

3.19.1.11.2.3 Takeoff

. Ac ation check distance or time is the distance or time
from start of takeoff to the point at which a particular airspeed of

(S 2]
~J
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interest is reached during the takeoff ground run.

spee ed ch

s

b. Lift-off speed, Vjpgf, shall be the speed at which the main
]and1ng gear leaves the ground. For convent1o al aircraft, Vi of shall
be at Teast 10 percent greater than the speed represented by 90 percent
maximum 1ift coeff1c1ent power on, 1nc1ud1ng ground effect. If ground

clearance limits the angle of attack at main gear lift-off, VL QF shall
be increased to coincide with at least the speed corresponding to maxi-

mum obtainabie angie of attack as iimited by ground ciearance with shock
AahecnnhAanne A +ha cdada A na 13F+ nAacTdaAn Can 2 10 1 11 2 Q ~ €£Aun
apsvuroer > I Lne statitl,y HU 1T1HELy PUSITLIVNL. Q€ J.1J.1.11..0.a 1071
lift-off speed criteria of fixed wing V/STOL aircraft.

c. Takeoff ground run distance shall be the ground run in feet to
VLOF, lift-off speed.

d. Minimum Go Speed, Vi, shall be the minimum airspeed at which the
aircraft can experience an engine faiiure, and then continue to accelerate
+An W' N T11F+_nff ennand within +tha vamainina vimmwayv 1ana+h Tha Aa+a
LU VLUFs 1T L=UIT SPCTU, Wil LT rcmaininyg ruriwa 1Yy ri. e daca
is based on an engine failure occuring at the Minimum Go Speed. Engine
failure is followed by a three second decision period with the remaining

engines operating at the initial thrust setting. In the case of an
Intermediate thrust takeoff, an additional time per1od shall be allowed

for advancing the operat1ng engine throtties to Maximum Thrust. The
time period to be used shall be appiicable to the airpiane configuration
and he annraoved hv the nrocuring activitv Va chall not he lace +#han
arid Yo Qppiuvvou Uy LIIC Pl uULuUrl iy Quiuivivye. '.]. 211 v v v 1Too vriari
Vmeg . Ground Minimum Control Speed.

’

e. Rotation Speed, VRp, is the airspeed at which transition from
ground run attitude to lift-off attitude is begun. VRQ shall not be
less than 1.05 VMCA> Air Minimum Control Speed, nor shall it be less
than V1, Minimum Go Speed.

£ Thhn Cimrnd ad dlbe~ N Co b AL 20 2 L o~ r_ - i b

T. ine opeead 4t ine duU root uostacie neignt, vZ, TOr conventional
Adwvecnaft chall ha +ha hinhact nf +ha FAllAawina +hvan cnande P R R N |
arrirail vy oMfiali vT Loc NIyrncotl Ul LT TUBHiuwiny wnree speeas, aeverminea
with takeoff flaps, landing gear retracted: (1) Speed for maximum climb
gradient out of ground effect with the critical engine inoperative, take-

off thrust on the operative engines, and propeller feathered on the
inoperative engine (if applicable); (2) 1.2 times power-off stall speed;
(3) 1.1 times VMCA, Air Minimum Control Speed. See 3.19.1.11.2.8.a for

1~

cor‘responmng criteria of fixed w1ng V/STOL aircraft.

Aayimim Ahnrt Qnoorl \IMI\V ADNDT chall ha +ha mavimim advenand

maximum ADort YpPLLU s YPIRAA RADURIT s S1IQGIT 1 UT LT HIQA W airospccu
at wh1rh an abort may be started and the aircraft stopped within the
remaining runway length. The data are based on a three second decision

period after reaching maximum abort speed, with the engines operating at
the initial thrust setting during this time. At the end of the three
second decision per1od a time period shall be allowed for wheel brake

application, and a time delay aiiowed for movement of engine throtties
+n +thoa 94dA1a nacit+dnn and art+duat+inn nf Aaralavad+inn Aavt~nc [ 3L a1 2oLl
LU Lniie 1die pusiuiun anu attivactiun vy aeCeigeracion devices \17T appiicapoi
The time periods to be used shall he annlicable to the airnlans ranfino-
ol | el ~ v L A LS RS A SR T LA \:lrl'-’l luvl.:l\_ w\s Wil “wuon PIull\. AAV RN IH
uration and be approved by the procuring activity.
* h. A.T.0. ignition time or distance shall be the time or distance

from start of takeoff at which rocket assist devices are ignited. Unless

w
w
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otherwise directed by the procuring activity, A.T.0. igniti
timed to produce the minimum takeoff ground run distance wi
operating. (See 6.2.1)

i. Minimum Afterburner Blowout Speed shall be the minimum airspeed
at which the aircraft can experience an afterburner failure, and then
continue to accelerate to V| g, Lift-off Speed, within the remaining
runway length.

j. Maximum Braking Speed shall be the highest speed from which the

aircraft can be hrmmhf to a cfnn without pyrppd1nn the maximum dpcnm

energy absorption capab111ty of the brakes. The data is based on
engines producting idle thrust, and on the aircraft being brought to
a stop with wheel brakes only.

2

101 11 2 2 . “--- PRI r
delJ.l.1l1l.4.9 Lruise ana cnaur

s
ance o

a. Maximum Range Cruise Speed for turbojet, turbofan and tur-

—————— =3

boprop powered a1rp1anes shall be the cruise speed which results in
attainment of 100 percent of the maximum miles per pound of fuel.

pb. Long Range Cruise Speed for reciprocating engine powered air-
mTamnars 2abhhal1l Lka Lhanlbliacd AL +lhhn +iin ~Ammitseon ocmands calhd Al vaAan: T+ 3o PR R
praries sriaiil ve rnryresiu vl Lre WU L uise oprrtus wilhilllh resui v in attain-
ment of 99 percent of the maximum miles per pound of fuel.

c. Best Range Cruise Speed for helicopters shall be the cruise speed
which results in attainment of 100 percent of the maximum miles per
pound of fuel.

A Mauvamiim CunAdinnnan~an Crnand chall ha +hna ernand vuhdaah vaciiT4de 30+

J., FIaA THIUN Criduy arive JPCCU OQlfiat 1 pcT uic DPCCU WIIHiLIl TEDOUl LD o ulie
Towest fuel flow rate., Maximum Endurance Speed shall not be less than
Vmcas Air Minimum Control Speed, nor shall it be less than airframe
buffet speed.

3.19.1.11.2.5 Ceilings

a. Service
maximum rate of

b. Cruise Ceiling shall be the pressure altitude at which the
maximum rate of climb is 300 feet per minute at Maximum Continuous
Thrust, or the equivalent power setting.

b-

d. Optimum Cruise Altitude (not to exceed Cruise Ceiling) shall be
the pressure altitude at which cruise at Maximum Range Cruise Speed,
Long Range Cruise Speed, or Best Range Cruise Speed resuits in the
highest possible miles per pound of fuel.

e. Optimum Endurance Altitude (not to exceed Cruise Ceiling) shall
be the pressure altitude at which cruise at Maximum Endurance Speed
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results in the Towest possible fuel flow rate.

3.19.1.11.2.6 Wind Corrections. A1l wind correction plots shall be
for 100 percent accountability; i.e., the full force of the reported
wind shall be assumed to act on the aircraft.

3.19.1.11.2.7 Landing. See 3.19.1.11.2.8.c for landing performance
criteria of fixed wing V/STOL aircraft.

3.19.1.11.2.7.1 Landing, Land Based Aircraft. Landing Distances for
conventional fixed wing aircraft shall be based on the following speeds
determined out of ground effect.

a. The speed at the 50 foot obstacle height shall not be less than
1.2 times power-off stall speed.

b. Touchdown speed shall not be less than 1.1 times power-off stall
speed.

3.19.1.11.2.7.2 Landing, Carrier Based Aircraft. Preliminary NATOPS
Flight Manual approach and touchdown speeds shall correspond to 1.05
times VPAMIN’ using the definition of VPAMIN given in the aircraft detaijl

specification. Final NATOPS Flight Manual approach and touchdown speeds
shall be based on flight test results.

3.19.1.11.2.8 Fixed Wing V/STOL Aircraft (Performance Criteria).

a. STO, short takeoff, performance shall be based on engines
delivering 100 percent of rated power output up to the point at which
aircraft configuration is changed from the acceleration configuration
to the 1lift-off configuration. From Tift-off to attainment of a height
of 50 feet, engines shall be assumed to deliver 95 percent of rated power
output. At 1ift-off, the Tift coefficient for single engine aircraft shall
not exceed 80 percent of maximum 1ift coefficient including thrust induced
1ift effects. For multi-engine aircraft V pgp, Lift-off speed, shall be
such that in the event of engine failure, 1.0g flight can be maintained
at 1ift-off speed with one engine inoperative at a 1ift coefficient not
to exceed 80 percent of maximum 1ift coefficient determined with one
engine inoperative and including thrust induced 1ift effects, with no
change in thrust vector angle. For multi-engine aircraft Vo, the speed
at the 50 foot obstacle height shall be the speed for maximum climb
gradient with one engine inoperative, landing gear retracted, and flaps
in the takeoff position. For single engine aircraft, V, shall be the
speed for maximum climb gradient with landing gear retracted, and flaps
in the takeoff position.

b. VTO, vertical takeoff, performance shall be based on engines
delivering 95 percent of rated power output.

c. SL, short landing, performance shall be based on engines delivering
not more than 85 percent of rated power output from a height of 50 feet
down to touchdown. Aerodynamic 1ift shall be based on no more than 60
percent of maximum Tift coefficient at the 50 foot height point, and
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on no more than 80 percent of maximum 1ift coefficient at touchdown.
Aerodynamic 1ift as defined above includes thrust induced 1ift forces.

d. VL, vertical landing, performance shall be based on engines
delivering 95 percent of rated power output.
* 3.19.1.11.3 Fixed-Wing Turbojet and Low Bypass Ratio Turbofan Aircraft.
* 3.19.1.11.3.1 Part 1. Standard Data (Fixed-Wing Turbojet and Low

Bypass Ratio Turbofan). Part one includes standard data which is inde-
pendent of the aircraft, and aircraft performance data which are applicable
to more than one flight regime.

* 3.19.1.11.3.1.1

............ 1.1 Expla
Turbofan). The explanatory
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a. Glossary of Terms and Abbreviations. Include terms which explain
the conversion of airspeed from indicated to calibrated to equivalent to
true.

h Hn1n +c ITnrliuda a LGvnce Wainht Tahla Aivina +ha fA11aws na nimabhteo .

U. we 3!»3 LNLIUUT @ Uruoo nliyiie 1QuiT Yiviiy it 1UHI1uUwiinyg weiygiios.,
(1) Aircraft Empty. Note that aircraft empty weight includes fixed equip-
ment, 0il, and unusable fuel. (2) Crew. Note that crew weight includes
crew equipment and disposables such as oxygen. (3) Internal Fuel. (4)

External Fuel.
load.

| (5) Gross Weight including internal fuel only but no pay-
(6) Gross Weight including internal and external fuel but no payload.

* a. External Store Drag Count and Weight Table. (See Figure 21.) The
drag count and weight for each externally carried store and its associated
suspension equipment shall be given. If stores are intended to be carried
asymmetrically, producing appreciable rolling moment and trim drag, methods
of accounting for these effects shail be given.

* b. Standard Units Conversion Chart. (See Figure 22

(Y

.)

c. Fuel Density Chart. This shall be a plot of primary and alter-
nate fuel specific weight versus temperature covering a temperature
range of -500 to +500C.

Standard Atmosphere Table. (See Figure 23.)
* e. Temperature Deviation From Standard Chart. (See Figure 24.)
* f. Compressibility Correction to Calibrated Airspeed. (See Figure 25.)
* g. Airspeed Mach Number Conversion Chart. (See Figure 26.)
[ NiidbecSAdan Ndia Tammnainadiien Noammiamnnacdhd1 e oo mm S o AL a L oo
n. VUL IUE AT 1eniperature LOmpressibitiLly ctorrecteion vnaret. Inis
shall be a plot of indicated outside air temperature versus true ambient
air temperature with parameters of Mach Number or true airspeed.
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* i. Airspeed Position Error Correction Chart. (See Figure 27.) Charts
shall be given covering flap deflection, landing gear extension, speed
brakes and ground effect. Data shall be shown for sufficient conditions
to provide a + 2 knot accuracy.

* J. Altimeter Position Error Correction Chart. (See Figure 28.) Charts
shall be given covering flap deflection, landing gear extension, speed
brakes and ground effect. Data for subsonic aircraft shall be plotted
versus indicated airSpeed For superson1c aircraft, data shall be
nlAat++aAd vnwve: S Aaad

plotted versus indicated Mach Number also. Data shall be shown for
sufficient conditions to provide a + 100 foot accuracy.

k. Machmeter Position Error Correction Chart. The correction shall
be plotted versus indicated Mach Number with parameters of altitude.

* 1. Takeoff/Landing Crosswind Chart. (See Figure 29.) Include mini-
mum nosewheel 1iftoff (touchdown) speed as a function of runway cross-
wind component. At the minimum 1iftoff (touchdown) speed, the aircraft
must be capable of ground steering with ae
crosswind.

mrmt o mmimdiaml AT
I

rodynamic contr oniy in a

m. Vmcgs Ground Minimum Control Speed. This shall be a plot of
ambient air temperature versus Ground Minimum Control Speed with lines
shown on the plot for pressure altitudes of sea level, 4000, 8000 and
12,000 feet. Temperatures shall cover a range from -500 to +500C. Data
shall be given for the engine power settings, and the flap settings, that
are normally used for takeoff.

n. Vmcps Air Minimum Control Speed. This shall be a plot of ambient
air temperature versus Air Minimum Control Speed with lines shown on the
plot for pressure altitudes of sea level, 4000, 8000 and 12,000 feet.
Temperatures shall cover a range from -500 to +500C. Data Sha]] be given
for the engine power settings that are normally used for takeoff. The
effect of flap setting shall be shown if applicable.

* 0. Stall Speed Chart. This shall be a plot of gross weight versus

power-off stall speed, based on the pilot's airspeed system, for bank an

n
= L& petay L2 Vi ML > u M e 1Y varnn any

of 0, 30, 45 and 60 degrees Separate plots shall be 1nc1uded for take-
off, cruise, combat, approach and landing configurations. Data shall be
labeled as being applicable to altitudes below 10,000 feet.

Tace
€5

* p. Angle of Attack Chart. This shall be a plot of indicated air-

speed versus indicated angle of attack units, based on the pilot's air-
speed system, with lines shown on the plots for various gross weights.
Separate plots at sea level shall be furnished for takeoff, cruise, approach
and landing configurations. For supersonic aircraft, data shall a1cn be

QLG

included at an altitude of 35,000 feet plotted versus indicated Mach Number
for cruise and combat configurations.

q. Center of Gravity Versus Gross Weight Chart. Forward and aft
stability 1imits shall be shown, and effects of external store and other
configuration changes shall be given if applicable. A note shall refer
to NAVAIR 01-1B-40 for detailed weight and balance information.
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r. Fuel Flow Chart. Graphical data shail be given for Maximum
o L2 i Das i ~sa ~ia dlhn An~stualant nAuav catdFinn with navamatrave Af
LONTTINUOUS rower, OF Tneé efuivaiiit pUWCT STLLinyg, Willl pdaraimcicis Ul
pressure altitude, ambient air temperature covering a temperature range
of -500 to +500C, and airspeed or Mach Number.
* 3.19.1.11.3.2 Part 2. Takeoff Data (Fixed Wing Turbojet and Low

Bypass Ratio Turbofan). Inc1ude separate charts for Intermediate (Mil-
itary) Thrust and for Maximum {Afterburner) Thrust where applicable.

Data Shall cover a temperature range from -500 to +500C, an altitude range
from sea level to 12,000 feet, and winds from -40 to +40 knots.

a. Graphical ITlstration of Multi-engine Airplane Takeoff. (Figure 30.)
For multi-engine airp1anes, sketches similar to those shown on figure 30
shall be presented in the text dep1ct1ng safe takeoff (Maximum Abort Speed

greater than Minimum Go Speed) and unsafe takeoff (Maximum Abort Speed
less than Minimum Go Speed) conditions. Explanatory text shall emphasize
that takeoff is unsafe if Maximum Abort Speed is less than Minimum Go
Speed, because if engine failure occurs at a speed higher than Maximum
Abort Speed, insufficient runway remains to complete the takeoff.

* b. Vl, Minimum Go Speed. (See Figure 31.) Include parameters of runway
length, ambient temperature, pressure altitude, wind velocity and gross
weight.

* c. Vyay arapt> Maximum Abort Speed. (See Figure 32.) Include parame-

ters of runwaQUYength, ambient temperature, pressure altitude, runway condi-
tion reading and gross weight.

* e. Takeoff Distance. (See Figure 34.) Takeoff ground run to lift-off
speed and total distance to clear a 50 foot obstacle, reaching a speed
of Vo at that point, shall be shown with ail engines operating. Parameters
shall include ambient temperature, pressure altitude, gross weight and

wind velocity

1AL R AV Ve vy e

f. A.T.0. Ignition Time or Distance. This shall be a plot of A.T.O.
Ignition Time or Distance with parameters of ambient temperature, pressure
altitude, runway length, gross weight, and wind velocity. Format shall be
similar to the Minimum Go Speed Chart, figure 31.

* g. Takeoff Gross Weight Limit. (See Figure 35. ) For multi-engine
airplanes, the gross we1ght shall be shown which results in a rate of climb
of 200 feet per minute at 1ift-off speed with one engine inoperative.
Parameters shall include ambient temperature, pressure altitude, wing flap
position, and Tanding gear position.

* h. Velocity During Takeoff Ground Run. (See Figure 36.) This shall be
ot which may be entered with takeoff ground run, and 1ift-off speed.
Towing a guide Tine to a Tower speed will yield the ground roll distance
at which this speed will be reached.

03
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i. Minimum Afterburner Blowout Speed. Include parameters of runway
Tength, ambient temperature, pressure altitude, wind veiocity and gross
llr\‘iﬂlf\" CAwvma+ |n-.11 han cam+ 1am +A +ha Mananu: NAa Crnand Cha €5 ~iian 21

werygiit. rUllIlGL DIIGI pve S tHnirirar LU LT lllllllllulll UU Jpecu vnav l., llgulﬁ Jle

j. Maximum Braking Speed. This shall be a plot of maximum braking
speed, KIAS, for aborted takeoff from a dry hard surfaced runway. Include
parameters of ambient temperature, pressure altitude, and gross weight.

3.19.1.11.3.3 Part 3. Climb Data (Fixed-Wing Turbojet and Low Bypass
Ra+in Tnnnl-\n\f:: \
a. Climb 6erformance (See Figure 37.) Include a climb speed schedu

table (sheet 1) as a function of drag count with fuel a]]owances for take
off and acceleration to climb speed given as a note. Unless otherwise
directed by the procuring activity, fuel allowance shall be fuel for four
minutes Intermediate Thrust at sea level, static, standard day conditions.
Inciude graphical data (sheets 2 through 4) for time, fuel and distance to
Alimh with navamatare FAavr Tni+1al Avnce wininh+ nracciiva al+3+ndn Avan
Cidinmw wicurl 'JGIUIIICLCID VA rmwirviat ‘:’IUDD WCI\JIIL, }Jl coouUurl © GILILUUC, ur Gy

count, and temperature deviation from standard day. For fighter and attack
aircraft, with all engines operating, include charts for Intermediate
(Military) Thrust and for Maximum (Afterburner) Thrust. For all other
types of aircraft, with all engines operating, include charts for Maximum
Continuous Thrust and for Intermediate (Military) Thrust. For all types
of aircraft, with one engine 1noperat1ve, include charts for Intermediate
(M111farv\ Thrncf Charts shall be given for the clean configuration (f1

v yivorn oo

up, 1and1ng gear retracted) only.

b. Instantaneous Rate of Climb. Parameters shall include air temper-
ature, pressure altitude, grcss weight, and drag count. The format shown in

figure 39 shalil be used. The altitude range shall extend from sea level to
Service Ceiling. These charts shall be included for all conditions for
which climb performance data, 3.19.1.11.3.3.a., are given.

c. Service Ceiling. (See Figure 38.) Parameters shall include gross
weight, drag count, and temperature deviation from standard day. These
data shall be given for Maximum Continuous Thrust with all engines oper-
ating and with one engine inoperative.

d. Combat Ceiling. (See Figure 38.) For fighter and at
only. Parameters shall include gross weight, drag count, and
ture deviation from standard day. Include charts for Intermedia
(Military) Thrust and for Maximum (Afterburner) Thrust with all engines
operating.

a Nne Fnaine Tnnnevativa C1imh DanfFAarmanca (Can Cimiima 20 )

C. VIIC Ly 1 iic snivperacive v reriurimariCe., \ott riyure o503.)
Parameters shall include air temperature, pressure altitude, gross weight,
and drag count. Climb speed shall be called out on the gross weight lines

These data shall be given for the takeoff and landing conf1qurat1ons
(flaps down, landing gear extended) for Intermediate (Military) Thrust.

3.19.1.11.3.4 Part 4. Range Data (Fixed-Wing Turbojet and Low Bypass
Da+in Tinmwhnanfan) A+ +ho Antdnm nfE Fha mamciimsme ard st dir o P T i
nRativ i1urpoian/. At uie opLion or ine procuring activilty, range cnarts
of the types specified for Fixed Wing Turboprop and High Bypass Ratio
Turbofan Aircraft in 3.19.1.11.4.4 may be substituted for, or specified
as additional charts for, Fixed-Wing Turbojet and Low Bypass Ratio Turbofan
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Aircraft. The following types of charts shall be given for all engines
operating and one engine inoperative conditions. (See 6.2.1)

a. Optimum Cruise A]titude This shall be a p]ot of gross weight

versus Ule”lU”l qulbt’ dlLILUUt‘ WILH }Jdlcllllt‘l,tﬂlb UI U! ay LUUHL dllU LﬁIIIpClaLUIU
deviation from standard. Format shall be the same as used in figure 38.

b. Cruise Performance. (See Figure 40.) Design of charts is as fol-
lows: Phase I - Enter chart at aircraft average gross weight and proceed
right to intersect pressure altitude line. Proceed up into the top block
of data and intersect zero drag count line. From this point move parellel
to guide lines to desired Mach number, and project right to read transfer
scale. If it is desired to cruise at recommended Mach number for maximum

range, move pa\pe]]e] to gn'}de lines to intersect dwag count line for

appropriate drag count, and at this intersection read Mach number for
maximum range and associated transfer scale reading. Phase II - Enter

with Mach number, drag count and transfer scale reading, and read reference
number. Phase III - Enter with Mach number, reference number and pressure
altitude, and read pounds of fuel per nautical mile at zero wind.

Phase IV - Enter with Mach number, temperature and pounds of fuel per
nautical mile, and read fuel flow at zero wind.

c. Maximum Range Cruise at Constant Altitude. (See Figure 41.) These
charts provide cruise Mach number, true airspeed, ground speed, cruise
time, pounds of fuel per nautical mile, fuel flow and fuel required
for maximum range cruise at constant altitude as a function of average
gross weight, pressure altitude, drag count, ambient temperature, wind
velocity, and distance to be traveled.

d. Speed, Time and Fuel to Cruise. (See Figure 42.) Include para-
meters of Mach number, ambient temperature, wind speed, distance to
be traveled, and fuel flow.

e. Low Altitude Cruise. (See Figure 43.) For fighter and attack
aircraft only. These tables present total fuel flow values for various
combinations of true airspeed and drag count at various selected low
altitudes. Provide separate charts for several gross weights. Fuel

£1 a1, 1
flow values are tabulated for standard day; however, correction factors

are given for non-standard temperatures.

f. Rangewind Correction. (See Figure 44.) This chart includes a
means of correcting specific or total range for existing wind effects.

g. Bingo Chart. (See Figure 45. ) These charts show time, fuel and
airspeed required to travel a given distance using a combination of
climb, maximum range cruise, and maximum range descent. Fuel required
va]ues include a fuel allowance for reserve. Unless otherwise directed
by the procuring activity, the reserve fuel allowance shall be ten per-
cent of maximum internal useable fuel. Give data for cruise at optimum
cruise altitude, and for cruise at sea level. (See 6.2.1)

3.19.1.11.3.5 Part 5. Endurance Data (Fixed- Ning,Turbojet and
Low Bypass Ratio Turbofan). At the option of the procuring activity,
endurance charts of the types specified for Fixed-Wing Turboprop and

High Bypass Ratio Turbofan Aircraft in 3.19.1.11.4.5 may be substituted
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igure 46.) Include parameters for average gross
ude, drag count, and temperature deviation

3.19.1.11.3.6 Part 6. In-Flight Refueling Data (Fixed-Wing Turbojet and Low
Bypass Ratio Turbofan).

3.19.1.11.3.6.1 Tanker Aircraft (Fixed-Wing Turbojet and Low Bypass Ratio

Turbofan). Data shall be included for combat aircraft that are equipped to carry
a refueling system as an external store.

a. Air Refueling Transfer Time. (See Fi e 47.) Parameters shall include
gross pounds of fuel transferred, fuel flow ‘ate and fuel density.

—

b. Fuel Consumption Rate During Air Refueling. (See Figure 48.) Param-
eters shall include Mach number or ca11brated a1rspeed, gross weight, drag count,

and pressure altitude.

3.19.1.11.3.6.2 Receiver Aircraft (F1xed w1ng Turbojet and Low Bypass Ratio
Turbofan). Charts shall be the same as described in 3.19.1.11.3.6.1 except that
dhmni: aman armmliaabhlA $A wma~AaTuAW a3 £+ wmathawm +hanm +anlbav 2t vm~nafFé
Lricy arc appilritavic LU leCIVCl ajrcrairce ratcjict Liiar tarikecr alroeratit .

3.19.1.11.3.7 Part 7. Descent Data (Fixed-Wing Turbojet and Low Bypass Ratio
Turbofan).

a. Maximum Range Descent. (See Figure 49.) Include parameters fo initial
gross weight, pressure altitude, and drag count. Give data for all engines op-
erative, and one engine inoperative conditions

b. Normal Descent. Constant Calibrated Airspeed. The format of Figure 49
should be used except that sheet 1 may be omitted. Give data for the all engines
operative at flight idle thrust, speed brakes retracted only condition. The
airspeed to be used shall be applicable to the airplane configuration and be

approved by the procuring activity.

~ Niis~l Nocront 2+ ! imi+ Aiwvenaood The favrmat ~f €£3mira A0 cbimii1A bha iend

C. YUITCR vcoLerniL al LIMitT RiTSpECcUu., itne roriatc ol rityure 47 5Touid be used
avecant that a cimnlifiad <need cchaditla mav ho aiven and choaat 1 mav ha amit+t+ad
CAvVCpEY L Lihie U ST i v beuu EAARASA L AR NN UL o Yivoir Qi Sinico L] muy WCT Wwili LLvTwu.,.
Give data for all the engines operative at flight idle thrust, speed brakes extended
only condition.

3.19.1.11.3.8 Part 8. Landing Data (Fixed-Wing Turbojet and Low Bypass Ratio
Turbofan). Data shall cover a temperature range from -500 to +500C, an a|t1tude
and si

- . - = T .. N r\r\n P Ry AN
range trom sSead level to 1< ,UUU Teet, winds rrum -20 to +40
on to 420
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a. Landing Speeds. (See Figure 50.) For carrier based aircraft include ini-
tial stall warning speed, and approach/touchdown speed as a function of gross
weight for no flaps and normal landing flaps configurations. Recommended angle of
attack setting should appear on the charts. For Tand based aircraft provide initial

[e))
[e)]
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stall warning speed, approach speed, and touchdown speed as a function of gross
weight for no flaps and normal landing flaps configurations.

b. Landing Performance - Ground Roll. (See Figure 51.) Include parameters for
temperature, altitude, gross weight, wind velocity, runway condition reading, and
runway slope. Include landing speed versus gross weight as a sub-graph. Include
data with hard braking only for no flaps and normal landing flaps configurations.

C. Landing Performance - Total Distance From 50 ft. Height. (See Figure 52.)
Same conditions as 3.19.1.11.3.8.b.

3.19.1.11.3.9 Part 9. Mission Planning (Fixed-Wing Turbojet and Low Bypass
Ratio Turbofan). Part 9 incTudesinformation regarding overall mission planning and
presents special mission and tactical charts. Do not duplicate in this part charts
contained in the aircraft Tactical Manual. External store loadings for charts

shall be typical of the aircraft primary mission.

a. Fuel transferred Versus Radius. (See Figure 53.) For tanker aijrcraft only.
Include parameters for loiter time and refueling rate.

b. Loiter Time Versus Radius. (See Figure 54.) For search and patrol aircraft
only. Include parameters for loiter altitude.

c. Level Flight Acceleration. (See Figure 55.) For fighter and attack aircraft

only. Show time and distance to accelerate from cruise Mach number to combat Mach
‘number.  Fuel used can be obtained from initial and final readings of gross weights
by following weight guide lines. Include separate charts for Intermediate Thrust

and for Maximum Thrust. Include separate charts for individual altitudes covering

the range of operating altitudes of the aircraft.

d. Combat Allowance. (See Figure 56.) For fighter and attack aircraft only.
Give combat time as a function of initial gross weight, pressure altitude, drag
count, and fuel for combat under conditions of straight level stabilized flight.
Include separate charts for Intermediate Thrust and for Maximum Thrust.

e. Turn Rate Versus Airspeed. (See Figure 57.) For fighter and att
only. At a gross weight representative of combat weight, show turn rate that can
be sustained in level flight with maximum thrust. Also show instantaneous turn
rate at maximum useable angle of attack, as defined by maximum 1ift coefficient
under static stall conditions, and at four units below maximum angle of attack.
Include parameters for altitude. Include separate charts for Intermediate Thrust
and for Maximum Thrust.

f. Turn Radium Versus Airspeed. (See Figure 58.) For fighter and attack air-
craft only. Include data for the same conditions as turn rate.

g. Altitude Lost in Pullout (See Figure 59.) Parameters shall include altitude,
speed, and dive angle at start of pullout. For fighter and attack aircraft,
typically 4g and 6g charts are included for both low altitude and high altitude for
Intermediate Thrust.

67
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h. Level Flight Envelope. (See Figure 60.) For fighter and attack aircraft

. Tenlida am Anona Tana Af aiwrennad av Marh nimhavy  vercice altitude formed hv
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i. Tanker Speed Envelope. For tanker aircraft only. (See Figure 61.) Include
an envelope of Mach number or calibrated airspeed formed by the upper and lower
speed.1imits. Show data for refueling drogue extended and retracted configurations.

j. V-N Envelope. (See Figure 62 ) For fighter and attack a1rcraft on
Lo bl _E

a1rspeea anO/or Mach Number versus symme r
showing load factcr at constant angle of a
individual altitudes covering the range of

.1.11.3.10. Part 10. Emergency Operation (Fixed-Wing Turbojet and Low
atio Turbofan).
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a. Glide Performance. (See Figure 63.) Give time, distance and
mum range glide descent to sea level with all en g1nes 1noperat1ve.
hall include gross weight, drag count, and initi al altit

1 altitude.

b. Air Start Envelope. (See Figure 64.) Include an envelope of airspeed, or
Mach Number, versus altitude formed by the minimum and maximum speeds at which the
engine can be airstarted.

3.19.1.11.4 Fixed-Wing Turboprop and High Bypass Ratio Turbofan Aircraft.

3.19.1.11.4.1 Part 1. Standard Data (Fixed-Wing Turboprop and High Bypass
Ratio Turbofan). Part one includes standard data which are independent of the air-
craft, and aircraft performance data which are appiicable to more than one flight
regime.

9.1.11.4.1.1 £
n 1

1

Fe
Turbofan). Same as 3.19.1 .11.3.1.1.
Turbota Same as
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3.19.1.11.4.1.2 Performance Charts (Fixed-Wing Turboprop and High Bypass Ratio

Turbofan Aircraft). The performance charts shall be arranged as follows:

a. External Store Drag Count and Weight Table. Same as 3.19.1.11.3.1.2.a.

b. Standard Units Conversion Chart. (See Figure 22.)

d. Standard Atmosphere Table. (See Figure 23.)
e. Temperature Deviation From Standard Chart. (See Figure 24.)
f. Compressibility Correction to Calibrated Airspeed. (See Figure 24.)

e

g. Airspeed Mach Number Conversion Chart. (See Fi
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(e
<
-3
(¢
~nNo
(o))

——

68

L N LI AT et g L llemiwiasl n Ml Vieunweo . kNG hadnaidd
e 1
-
Tiil >



h.

Downloaded from http://www.everyspec.com

MIL-M-85025A(AS)

Outside Air Temperature Compressibility Correction Chart. Same as

3.19.1.11.3.1.2.h.

i.

J.

qg.

r.

Airspeed Position Error Correction Chart. Same as 3.19.1.11.3.1.2.1.
Altimeter Position Error Correcfion Chart. Same as 3.19.1.11.3.1.2.j.
Machmeter Position Error Correction Chart. Same as 3.19.1.11.3.1.2.k.
Takeoff/Landing Crosswind Chart. Same as 3.19.1.11.3.1.2.1.

Vmcgs Ground Minimum Control Speed. Same as 3.19.1.11.3.1.2.m.
VMCA’ Air Minimum Control Speed. Same as 3.19.1.11.3.1.2.n.

Stall Speed Chart. Same as 3.19.1.11.3.1.2.0.

Angle of Attack Chart. Same as 3.19.1.11.3.1.2.p.

Center of Gravity versus Gross Weight Chart. Same as 3.19.1.11.3.1.2.q.
Fuel Flow Chart. Same as 3.19.1.11.3.1.2.r.

* 3.19.1.11.4.2 Part 2. Takeoff Data (Fixed-Wing Turboprop and High Bypass Ratio
Turbofan). Include charts for Intermediate (Military), Maximum (Afterburner) and
any reduced power setting normally used for takeoff, when applicable.

a.

Graphical I1lustration of Multi-engine Airplane Takeoff. For multi-engine

airplanes. Same as 3.19.1.11.3.2.a.

* b.

Static Power Check for Takeoff. (See Figure 65.) For turboprop powered

aircraft only. Include shaft horsepower or torque pressure available for takeoff
with parameters for ambient temperature and pressure altitude.

c.
d.

e.

Vi, Minimum Go Speed. Same as 3.19.1.11.3.2.b.
VMAX ABORT, Maximum Abort Speed. Same as 3.19.1.11.3.2.c.

VLOF, Lift-off Speed, and Vp, Speed at the 50 Foot Obstacle Height.

Same as 3.19.1.11.3.2.d.

f.

g.
h.

Takeoff Distance. Same as 3.19.1.11.3.2.e.
A.T.0. Ignition Time or Distance. Same as 3.19.1.11.3.2.f.

Takeoff Gross Weight Limit. For multi-engine airplanes. Same as

3.19.1.11.3.2.g. Propeller of inoperative engine is feathered.

i.

J.

Velocity During Takeoff Ground Run. Same as 3.19.1.11.3.2.h.

Maximum Braking Speed. Same as 3.19.1.11.3.2.j.
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charts, 3.19.1.11.4.2.1, to simplify the determination of climb-out performance.
Parameters shall include ambient termperature, pressure altitude, and gross weight.
For multi-engine aircraft, include charts with all engines operat1ng and with one

engine inoperative.

* 1. Ciimb-Out Flight Path. (See Figure 67.) For turboprop powered aircraft
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operating charts shall be constructed to a minimum of either 8,000 foot vertical
height or 20 nautical mile horizontal distance. One engine inoperative charts

sha]] be constructed to a minimum of either 1,000 foot vertical
nautical mile horizontal distance.
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which time flap retraction shall be initiated. After flaps are
shall be accelerated to the best climb speed The final climb
performed with flaps up at best climb speed us1ng max1mum Conti
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Slia I 1 e bastEd Uil IHaltlitain Iy LGF\CUI 1 PUWCT UIILI I Lllt‘ STardt 01
segment, or when engine time 1imit is reached, whichever occurs

*

3.19.1.11.4.3 Part 3.

g landing gear retract1on
ar retract1on, the aircraft shall be accelerated to f]ap retraction speed,

height or 10

One engine inoperative charts shall be based on

that, under

o

lengtns requ1rec for continued

at fhn

viic

up, the a1rcraft
segment shall be

nuous power. Charts
€3mal AT 3mbk
LIIC‘ Firriaid Cl I

first.

Climb Data (Fixed-Wing Turboprop and High Bypass Ratio

Turbofan).

A11 data with one engine inoperative for turboprop powered aircraft

shall be given with propeller feathered on the inoperative engine.
- Vot BE-VN iy DAt Aiam = e~ a P-M,\ -~ o} 10 1 11 2 010 -
d. viimp reriormarice. JQdiie da> J.17.1.11.93.35.d.
b. Instantaneous Rate of Climb., Same as 3.19.1.11.3.3.b.
c. Service Ceiling. Same as 3.19.1.11.3.3.c.
d. Combat Ceiling. Same as 3.19.1.11.3.3.d.
~ Nina Cuimmama TimAarnmavaa - A NTamkh DAanFAaunman~na Camn e 2 10 1 11 2 2 A~
e. un Iglllt lllU}Jl‘:!dLlVE vilnp reriurtiarice.,. Qaiid d> J.17.1.11.9.0.¢8€.
* 3.19.1.11.4.4 Part 4. Range Data (Fixed-Wing Turboprop and High Bypass Ratio
Turbofan). The data presentation format given in 3.19.1.11.3.4 for Fixed Wing

Turbojet and Low Bypass Ratio Turbofan Aircraft are not applicable to Fixed Wing

Turboprop and High Bypass Ratio Aircraft.

Therefore the following format must be

used. The Tollow1ng types of charts shaii be given for ail engines operating and
one engine 1noperauuve conditions. Charts are required for alternate configurations
whon thns vaviatinn in vranna oyreooadce five nercent
wiicthi ("1 Ry valr tacviwviil [N} lulls&. CALVLLUO LI I S lJ T evoiiLe

* a. Mission Profile - Maximum Range. (See Figure 68.) This chart includes a

simplified method of flight planning at standard day conditions.
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er, or the equ1va]ent at sea 1eve1 stat1c, standard day conditions. No fue]
allowance is included for descent, Iand1ng, or reserve. The Mission Profile chart
can be used to determine directly the total fuel required to fly a given distance,
or the total distance available for a given fuel load at any altitude. (See 6.2.1)
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c. Maximum Range Summary. (See Figure 69.) This chart includes nautical
miles per 1000 pounds of fuel and calibrated airspeed for Maximum Range cruise at
constant altitude at standard day conditions.

d. Maximum Range Cruise. (See Figure . his table presents torque per en-
gine, fuel flow per engine, total fuel flow, and calibrated airspeed for Maximum
Range Cruise Speed for Various combinations of altitude and gross weight. Include
separate tab]es for temperature deviations from standard of -20, 0, 20 and 40

degrees centigrade.

e. Minimum Time Cruise. Same as 3.19.1.11.4.4.d. except that cruise is at
Maximum Continuous Power, or the equivaient.

f. Nautical Miles Per 1000 Pounds of Fuel. (See Figure 71.) This shall be a
plot of nautical miles per 1000 pounds of fuel versus Mach Number, true airspeed
and calibrated airspeed at standard day conditions extending from Maximum Endur-
ance Speed to Speed w1th Intermed1ate Power. L1nes of constant tota] fue] flow

4 LIRY

ed b y increments of 5000 or 10,000 feet covering a range from sea level to approx-
imately Cruise Celing for the lightest weight.

g. Rangewind Correction. Same as 3.19.1.11.3.4.f.

h. Bingo Chart. Same as 3.19.1.11.3.4.9.

3.19.1.11.4.5 Part 5. Endurance Data (Fixed-Wing Turboprop and High Bypass
Ratio Turbofan). The following types of charts shall be given for all engines
operating and one engine inoperative conditions. Charts are required for alternate
configurations when the variation in fuel flow exceeds five percent.

a. Maximum Endurance Profile. ($ea Figuner72.) This chart shons maximum
endurance that is available for any fuel remaining quantity at any altitude, and
also what is avai]able by C|1mo1ng from sea level to Upt1mum Endurance Altitude.

~ " 1
I

n [ R T 1 e alea nvun A £i1ia1l allawancas 3¢ in~rludad €£Aav wvwacawrun
A climb speed scheduie is also given. A tue€:r airidwance 1s inCiuded 70r reserve.
Unless otherwise directed by the procuring activity, the reserve fuel allowance
shall be ten percent of maximum internal useable fuel (See 6.2.1)

b. Maximum Endurance Summary. (See Figure 73.) This chart includes total fuel
flow rate and calibrated airspeed for Maximum Endurance Speed.
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3.19.1.11.4.6 Part 6. In-Flight Refueling Data (Fixed-Wing Turboprop and High
Bypass Ratio Turbofan).

3.19.1.11.4.6.1 Tanker Aircraft (Fixed-Wing Turboprop and High Bypass Ratio
Jurbofan). Data shall be included for combat aircraft that are equipped to carry
a refueling system as an external store.

a. Air Refueling Transfer Time. Same as 3.19.1.11.3.6.1.a.

b. Fuel Consumption Rate During Air Refueling. Same as 3.19.1.11.3.6.1.b.

3.19.1.11.4.6.2 Receiver Aircraft (Fixed-Wing Turboprop and High Bypass Ratio
Turbofan). Charts shall be the same as described in 3.19.1.11.4.6.1 except that
they are applicable to receiver aircraft rather than tanker aircraft.

3.19.1.11.4.7 Part 7. Descent Data (Fixed-Wing Turboprop and High Bypass
Ratio Turbofan).

a. Maximum Range Descent. Same as 3.19.1.11.3.7.a.
b. Normal Descent. Same as 3.19.1.11.3.7.b.
€. Quick Descent at Limit Airspeed. Same as 3.19.1.11.3.7.c.

3.19.1.11.4.8 Part 8. Landing Data (Fixed-Wing Turboprop and High Bypass Ratio
Turbofan).

a. Landing Speeds. Same as 3.19.1.11.3.8.a.
b. Landing Performance - Ground Roll. Same as 3.19.1.11.3.8.b.

c. Landing Performance - Total Distance from 50 Ft. Height.
Same as 3.19.1.11.3.8.c.

3.19.1.11.4.9 Part 9. Mission Planning (Fixed-Wing Turboprop and High Bypass
Ratio Turbofan). Part 9 includes information regarding overall mission planning and
presents special mission and tactical charts. Do not duplicate in this part charts
contained in the aircraft Tactical Manual.

a. Fuel Transferred Versus Radius. For tanker aircraft only.
Same as 3.19.1.11.3.9.a.

b. Loiter Time Versus Radius. For search and patrol aircraft only.
Same as 3.19.1.11.3.9.b.

c. Level Flight Acceleration. For fighter and attack aircraft only.
Same as 3.19.1.11.3.9.c.

d. Combat Allowance. For fighter and attack aircraft only.
Same as 3.19.1.11.3.9.d.
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e. Turn Rate Versus Airspeed. For fighter and attack aircraft only. Same
as 3.19.1.11.3.9.e.

f. Turn Radius Versus Airspeed. For fighter and attack aircraft only. Same
as 3.19.1.11.3.9.f.

g. Altitude Lost In Pullout. Same as 5.19.1.11.3.9.g

2 Q21721221297 o

h. Level Flight Envelope. For fighter and attack aircraft only. Same as
3.19.1.11.3.9.h.

j. V-N Envelope. For fighter and attack aircraft only. Same as
3.19.1.11.3.9.3].

3.19.1.11.4.10 Part 10. Emergency Operation (Fixed-Wing Turboprop and High
Bypass Ratio Turbofan).

>

*11dn Doavfavmanco Cam ac 210 1 11 ? 10.a
iy T T Ul HHIdiiTuG e R ANl e “wa e A At ke e A A

[0}

a
a.

e

b. Air Start Envelope. Same as 3.19.1.11.3.10.b.

3.19.1.11.5 Fixed-Wing Reciprocating Engine Aircraft

A 1N 1 11 ©C 1 Dan Cnminna)
J.l1¥.1.11.0.1 rar [

+ 1 CH+anda
L 1. JLariua 1y irnc j.

3.19.1.11.5.1.1 Explanatory Text (Fixed-Wing Reciprocating Engine). Same as
3.19.1.11.3.1.1.

3.19.1.11.5.1.2 Performance Charts (Fixed-Wing Reciprocating Engine Aircraft).
The performance charts shail be arranged as foliows:

a Fytoernal Store Dran 1
a. cXtierna: SILore urag voun aow n i e, same a

Count and Weiaht Tahlae Same ac 2101 11 2.1 2
A YoM =Pl Mo~ S JedTeleddeTdedel

b. Standard Units Conversion Chart. (See Figure 22.)

c. Fuel Density Chart. Same as 3.19.1.11.3.1.2.c.

Q.
w
ct
3
1
-3
o8

(Cn
\

A Eimiiva 22 )
SEC 1 S.)

IgulC [
e. Temperature Deviation From Standard Chart. (See Figure 24.)

f. Density Altitude Chart. (See Figure 74.)
g. Psychrometric Chart. (See Figure 75.) This chart inciudes the determin-

of dew point temperature as a function of dry bulb temperature, wet bulb
ture, and pressure altitude.

h. Compressibility Correction to Calibrated Airspeed. (See Figure 25.)

i. Airspeed Mach Number Conversion Chart. (See Fiqure 26.)

/3



Downloaded from http://www.everyspec.com

MIL-M-85025A(AS)

j. Outside Air Temperature Compressibility Correction Chart. Same as
3.19.1.11.3.1.2.h.

k. Airspeed Position Error Correction Chart. Same as 3.19.1.11.3.1.2.1.

1. Altimeter Position Error Correction Chart. Same as 3.19.1.11.3.1.2.J.
m. Takeoff/Landing Crosswind Chart. Same as 3.19.1.11.3.1.2.1.

n. Vmcg, Graund Minimum Control Speed. Same as 3.19.1.11.3.1.2.m.

0. VMcas Air Minimum Control Speed. Same as 3.19.1.11.3.1.2.n.

p. Stall Speed Chart. Same as 3.19.1.11.3.1.2.0.

q. Angle of Attack Chart Same as 3.19.1.11.3.1.2.p.

r. Center of Gravity versus Gross Weight Chart. Same as 3.19.1.11.3.1.2.q.

s. Fuel Flow Chart. Same as 3.19.1.11.3.1.2.r.

t. Engine Operating Limits Curve. (See Figure 76.) This shall be a plot of
1imit brake horsepower versus pressure altitude for conditions of standard atmos-
phere, no humidity, and no ram. Parameters shall include engine R.P.M. and mani-
fold pressure.

u. Maximum Power Available. (See Figure 77.) This chart includes maximum avail-
able brake horsepower and manifold pressure with parameters of pressure altitude,
carburator air temperature, and dew point temperature. Charts are required for
Takeoff, Military, and Maximum Continuous (METO or Normal) power ratings.

3.19.1.11.5.2 Part 2. Takeoff Data (Fixed-Wing Reciprocating Engine).
Include charts for all power settings normally used for takeoff.

a. Graphical Illustration of Multi-engine Airplane Takeoff.
For multi-engine airplanes. Same as 3.19.1.11.3.2.a.

b. V1 Minimum Go Speed. This shall be a plot of V] with parameters for brake
horsepower, density altitude, runway length, wind velocity, and gross weight.
Format shall be similar to figure 31 except for the following changes to the first
block of data: (1) Enter with brake horsepower rather than ambient temperature.
(2) Proceed upward to density altitude rather than pressure altitude.

c. VMAX ABORT , Maximum Abort Speed. This shall be a plot of VMAX ABORT with
parameters for brake horsepower, density altitude, runway length, runway condition
reading, and gross weight. Format shall be similar to Figure 32 except for the
following changes to the first block of data: (1) Enter with brake horsepower
rather than ambient temperature. (2) Proceed upward to density altitude rather
than pressure altitude.

d. VLOF, Lift-off Speed, and V2, Speed at the 50 Foot Obstacle Height. Same
as 3.19.1.11.3.2.d.
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e. Takeoff Distance. Takeoff ground run to lift-off speed, and total distance
to clear a 50 foot obstacle, reaching a speed of V, at that point, shall be shown
with all engines operating. Parameters shall include brake horsepower, density
altitude, gross weight, and wind ve]ocity Format shall be similar to that shown
in figure 34 except for the following unaﬂges to the first bilock of data: (11) Enter
with brake horsepower rather than ambient temperature. (2) Proceed upward to

density altitude rather than pressure altitude.

f. A.T.0. Ignition Time or Distance. This shall be a plot of A.T.0. Ignition
Time or Distance with parameters for brake horsepower, density altitude, runway
length, wind velocity, and gross weight. Format shall be similar to that shown in
figure 31 except for the following changes: First block of data - (1) Enter with

brake horsepower rather than ambient temperature. (2) Proceed upward to density

altitude rather than pressure altitude. Last block of data - Exit to A.T.O.

Ignition Time or Distance rather than Minimum Go Speed.

g. Takeoff Gross Weights Limits. For multi-engine airplanes. This shall be a
plot of the gross weight which results in a rate of climb of 200 feet per minute
with one engine inoperative, with propeller feathered on the inoperative engine.
Parameters shall include brake horsepower, density altitude, wing flap position,
and landing gear position. Format shall be similar to that shown in figure 35
except for the following changes to the first block of data: (1) Enter with brake

hnrcpnnwpr rather than amhient fpmnprafnrc (?\ Proceed unward to dppc1+u altitude

atuy upy to density altit
rather than pressure altitude.

h. Velocity During Takeoff Ground Run. Same as 3.19.1.11.3.2.h.

1. Maximum Braking Speed. Same as 3.19.1.11.3.2.].
3.19.1.11.5.3 Part 3. Climb Data (Fixed-Wing Reciprocating Engine). A1l data

with one engine inoperative shall be given with propeller feathered on the inopera-
tive engine.

a. Time to Climb. (See Figure 78.) This shall be a plot of time to climb versus
gross weight with parameters of pressure altitude. Several guide lines indicating
the monetary weights during climb also shall be shown to provide a measure of fuel
consumption and weight reduction during ciimb. Service ceiiing, cruise ceiiing,
climb speed, and fuel allowance for warm-up and takeoff shall be indicated on the
chart. Unless otherwise directed by the procuring activity, fuel allowance shall
be fuel for five minutes Maximum Continuous Power at sea level, static standard day
conditions. Include charts for both all engine operating and one engine inoperative
conditions for all power conditions normally used for climb. Charts are required
only for standard day conditions in the clean configuration (flaps up, landing gear
retracted). (See 6.2.1)

[N Nict+anra TA Ml1imk Thaic chall ha a nla+ AF Aicdanman +Aa ~ATl3mbh dn taiiddaal

v, visiarnic 1u uviil. s sSrniall ve a pirueL Ul uistance Lo Cli o 11 nautical
miles versus gross weight with parameters of pressure altitude. Chart format and
conditions are jdentical to Time to Climb, 3.19.1.11.5.3.a
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c. Instantaneous Rate of Climb. This shall be a plot of rate of climb and
climb path gradient with parameters of brake horsepower, density altitude, gross

t hp
weight and drag count. Format shall be similar to that shown in figure 39 except
for the following changes to the first block of data: (1) Enter with brake horse-

power rather than ambient temperature. (2) Proceed upward to density altitude

rather than pressure altitude. These cnarts shall be inciuded for ail conditions
I o omble b dan FAa AT amb Alhaads 2 10 1 1 2 A AaviA ML AN Clhhande chall LA N~ w
TOr W”lL” Liimne tO0 Ci11mD LHGIL), J.lj.l.ll.J.J.G, are yiveii. viiar s >Sliai 1 be HIVCH
alen with aone enagine inonerative and with takeoff nower on the other enaines for
uiraov Wi Vilw bl’:’lll\, III\J’J\.I uvivuo (SR RAT) LA BRI} (L C RN LU puUitTL AV EN] 2 A ws AV VL R ) iy o T
the takeoff and landing configurations (flaps down, landing gear extended).

3.19.1.11.5.4 Part 4. Range Data (Fixed-Wing Reciprocating Engine). Data
are requ1r ed for Standard Day conditions only. The following types of charts shall
...... fAarvn 211 Anmsinace NNovrative and Nnne eanAaine Iinnnevativa randitinAance
Uc glvt_‘[l |U[ all c||9|||c) Ul.lLlublVC uriua vile L.llulllk. IIIU}JLIU\-IVC LUl Civilo

a. Nautical Miles Per Pound of Fuel. (Similar to Figure 71.) This shall be
a plot of specific range versus airspeed extending from Maximum Endurance Speed to
High Speed with Maximum Continuous Power. Lines of constant engine power setting
(manifold pressure and R.P.M.) shall be shown on the plots. The Long Range air-

speed shall be shown on the piots. The effect of wind on Tong range cruise speed
~ A, anmAd Failiainde
U

s,
chall 21aA £Ann 1NN nrd <
L S and Tatiwindas.

LA chavin 1, an .an
Slia l i ali>U DE SNHUWIT TUr  1Uu KIl rnecauw i nu

1
b. Long Range Power Conditions. (See Figure 79.) This shall be a plot of gross

weight versus specific range, fuel flow, engine manifold pressure, engine R.P.M.,

and calibrated airspeed with parameters of altitude for long range cruise conditions.

~ I mim e NDmin e~ Da b2 12 Nl N - o an \ T P P T T TR, I P ol

C Lonyg rdnye rreadiceion - uvistance. (see rigure gu.) 1ni1s sndail be a piot OT
iamea e iimadmld iarmciie At maita~nal ma TAasr oAb aldEs b AA vt mmsaa b A AL AT e AN T~
grUbb wWeil4grit veirsSus alill hautiCal Hiries dal allitudc witn pdralieters or altitude. Ire
rhavrte avra ticad tn nredict <+i11 aivr ranae availahle for a aiven exnenditivre nf fiuel
Liarn Lo arc uotu Ly prLuiviL oviid Qi Tyt avasaduviaic LIV U Yivoil CTApTIIMT LUl © Ul FUT i .
Cruise is at Long Range Cruise Speed.

d. Long Range Prediction - Time. This shall be a plot of gross weight versus
time at altitude in hours with parameters of altitude. The chart is a companion
to Long Range Prediction - Distance, 3.19.1.11.5.4.c.
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f. Bingo Chart. Same as 3.19.1.11.3.4.q.

3.19.1.11.5.5 Part 5. Endurance Data (Fixed-Wing Reciprocating Engine).
Data are requ1red for Standard Day Conditions only. The following types of charts
shall be given for all engines operative and one engine inoperative conditions.

a. Maximum Endurance Power Conditions. This shall be a plot of gross weight
versus specific range, fuel flow, engine manifold pressure, engine R.P.M., and
ca11brated airspeed with parameters of altitude for maximum endurance cond1t1ons

Format shall be's1m11ar to that shown in figure 79.
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b. Maximum Endurance Prediction - Time. This shall be a plot of gross weight
versus time at altitude with parameters of altitude. The chart is used to predict
flight time for a given expenditure of fuel at Maximum Endurance Speed. Format
<hall be similar to that shown in figure 80
Sian v Simr1atr LU Lviia e oiiuvvys ' T iyYyur © Uv

3.19.1.11.5.6 Part 6. Descent Data (Fixed-Wing Reciprocating Engine).

a. Maximum Range Descent. Same as 3.19.1.11.3.7.a.

[N MNAaunrmal NAacA~anm+  Cama ace 2 10 1 11 2 7 K

L. nNuornal UEDLEHL OGIIIU da> J.1J.1.11.90.7.0.

€. Quick Descent at Limit Airspeed. Same as 3.19.1.11.3.7.c.

3.19.1.11.5.7 Part 7. Llanding Data (Fixed-Wing Reciprocating Engine).

a. Landing Speeds. Same as 3.19.1.11.3.8.a.

b. Landing Performance - Ground Roll. Same as 3.19.1.11.3.8.b.

c. Landing Performance - Total Distance From 50 Ft. Height. Same as
3.19.1.11.3.8.c.

3.19.1.11.5.8 Part 8. Mission Planning (Fixed-Wing Reciprocating Engine).
Davt Q inrlidoce infarmatinn vonavrdina nvervall miceinn nlannina and nracantc cnordal
rar v O v 1 uuc o 1T vy niaeviurni IC\JUI UIIIS vuvCir il i Hirto 9 1Vl VIUIHIIIIH aru Pl ToOCIlI LD Dpt’\,lal
mission and tactical charts. Do not duplicate in this part charts contained in the
aircraft Tactical Manual.

a. Loiter Time Versus Radius. For search and patrol aircraft only. Same as

3.19.1.11.3.9.b.

b. Altitude Lost In Pullout. Same as 3.19.1.11.3.9.q.

3.19.1.11.5.9 Part 9. Emergency Operation (Fixed-Wing Reciprocating Engine).
a. Glide Performance. Same as 3.19.1.11.3.10.a.

3.19.1.11.6 Fixed-Wing V/STOL Aircraft.

3.19.1.11.6.1. Part 1. Standard Data (Fixed-Wing V/STOL). Part one includes

standard data which are independent of the aircraft, and aircraft performance data

which are applicable
3.19.1.11.6.1.1

3.19.1.11.86.1.7

Ve dJdearerieveael

shall be arranged as

a.

o

External Store Drag Count and Weight Table.

to more than one flight regime.

Explanatory Text (Fixed-Wing V/STOL). Same as 3.19.1.11.3.1.1.

Performance Charts (Fixed-Wing V/STOL).
follows:

The pnerformance charts
ne pervormance cnarts

Same as 3.19.1.11.3.1.2.a.

SAanva 272 )
ure 2c.)
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c. Fuel Density Chart. Same as 3.19.1.11.3.1.2.c.

d. Standard Atmosphere Tabie. (See Figure 23.)

f. Compressibility Correction to Calibrated Airspeed. (See Figure 25.)

g. Airspeed Mach Number Conversion Chart. (See Figure 26.)

. iam s e oL 2T Corr
ginperacture LompressiviritiLty vor

i. Airspeed Position Error Correction Chart. Same as 3.19.1.11.3.1.2.1.
j. Altimeter Position Error Correction Chart. Same as 3.19.1.11.3.1.2.j.
k. Machmeter Position Error Correction Chart. Same as 3.19.1.11.3.1.2.k.

1. Takeoff/Landing Crosswind Chart. Same as 3.19.1.11.3.1.2.1.

m.  VMcg, Ground Minimum Control Speed. Same as 3.19.1.11.3.1.2.m.
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p. Angle of Attack Chart. Same as 3.19.1.11.3.1.2.p.
q. Center of Gravity versus Gross Weight Chart. Same as 3.19.1.11.3.1.2.q.
r. Fuel Flow Chart. Same as 3.19.1.11.3.1.2.r.

3.19.1.11.6.2 Part 2. Takeoff Data (Fixed-Wing V/STOL). Include charts
for the power settings generally used for V/STOL. Charts are required for the
following types of takeoff: (1) Conventional Takeoff: Data are required with all
eng1nes operat1ve, and with engine failure cons1dered to occur dur1ng the ground

. Clemiad ~A~L L.

P R T P T N S i N I I P . N P . ey -

run. \c} Short Takeoff: Data are 'chulrt:u with alil cngnm:b operative, and with
engine failure considered to cccur only at 1ift-off speed. (3) Vertical takeoff:
Data are required only with all 9no1nes operative. (4) Ro]]ing Vertical Takeoff:
Data are requ1red on]y with all engines operat1ve

a. Static Power Check for Takeoff. Same as 3.19.1.11.4.2.b.

b. Conventional Takeoff, Graphical Iliustration of Muiti-engine Airpiane
Takeoff. For multi-engine airplanes. Same as 3.19.1.11.3.2.a.

c. Conventional Takeoff, V;, Minimum Go Speed. Same as 3.19.1.11.3.2.b.

d. Conventional Takeoff, V » Maximum Abort Speed. Same as
3.19.1.11.3.2.c. MAX ABORT

/8
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e. Conventional

[}

K

Obstacle Height. Same a
f. Conventional Takeoff, Takeoff Distance. Same as 3.19.1.11.3.2.e.

Conventional Takeoff, Gross Weight Limit. Same as 3.19.1.11.3.2.g. Data
e given for the thrust vector angle (nozzle angle) used for conventional

-+ O

h. Conventional Takeoff, Velocity During Takeoff Ground Run. Same as
3.19.1.11.3.2.h.

i. Conventional Takeoff, Maximum Braking Speed. Same as 3.19.1.11.3.2.j.

j. Short Takeoff, Nozzle Rotation Speed. (See Figure 81.) This chart gives
the speed at which the thrust vector angle (nozzle angle) is changed from the
ground run setting to the Tift-off setting. Parameters shall include ambient
temperature, pressure altitude, and gross weight.

k. Short Takeoff, Nozzle Angle. (See Figure 82.) This chart gives the thrust
vector angle (nozzle angle) at lift-off. Parameters shall include ambient tempera-
ture, pressure altitude, and gross weight. A note shall give the ground run
nozzle angle.

1. Short Takeoff, Vi oF, Lift-off Speed, and V2, Speed at the 50 Foot Cbstacle
Height. Same as 3.19.1.11.3.2.d.
.3.2.e.
n. Short Takeoff, Gross Weight Limit. Same as 3.19.1.11.3.2.g. Data shall be

given for the thrust vector angle (nozzle angle) used at 1ift-off; and, a note shall
be given at the bottom of the chart noting this fact.

~LC 4 1 C A A

o. Vertical Takeoff, Gross Weight Limit. (See Figure 83.) This chart includes
the vertical takeoff weight capability with parameters of ambient temperature, pres-
sure alhtude and power cpf'hnn

pPYwLl ST UL

p. Rolling Vertical Takeoff Distance. (See Figure 84.) Include parameters of
ambient temperature, pressure altitude, gross weight, and wind velocity. The
takeoff technique; i.e., thrust vector angle (nozzle angle), and power setting

shall be described in notes.

Q

3.19.1.11.6.3 Part 3. Climb Data (Fixed-Wing V/STOL).

a. Climb Performance. Same as 3.19.1.11.3.3.a.
b. Instantaneous Rate of Ciimb. Same as 3.19.1.11.3.3.b.
c. Service Ceiling. Same as 3.19.1.11.3.3.c.

d. Combat Ceiling. Same as 3.19.1.11.3.3.d.
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These data shall be given for the conventional takeoff and conventional landing
flight modes only. For aircraft with manual control of the thrust vector anqle

(nozzle angle), data shall be given for the thrust vector angles used at lift-off
and touchdown respectively; and, notes shall be given at the bottom of the chart
noting this fact.

2 10 1 11 6.4 Part 4. Range Data

T NaGiiyc vaGva i

a1ternate conf1gurat1ons when the variation

following types of charts shall be given for all engines operating and one engine
inoperative conditions:

-
m
-
<
D

(1%
(1%
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a. Mission Profile - Maximum Range. Same as 3.19.1.11.4.4.a.

h iccinn
~ . IT1To9 1WwIl

c. Maximum Range Summary. Same as 3.19.1.11.4.4.c.

d. Maximum Range Cruise. Same as 3.19.1.11.4.4.d.

- . 2 10 1 11 A A -~
QelJd.lslleH.4.0C,.

MEadiia Tdmn Miaidon Camna ac
" L 1me vruise. Lailic as

Tnamum

f. Nautical Miles Per 1000 Pounds of Fuel. Same as 3.19.1.11.4.4.f.
g. Rangewind Correction. Same as 3.19.1.11.3.4.f.
n. Bingo Chart. Same as 3.159.1.11.3.4.q.

3.19.1.11.6.5 Part 5. Endurance Data (Fixed-Wing V/STOL). Charts are required
for alternate configurations when the variation in fuel flow exceeds five percent.
The following types of charts shall be given for all engines operating and one en-
gine inoperative conditions:

a. Maximum Endurance Profiie. Same as 3.19.1.11.4.5.a.
b. Maximum Endurance Summary., Same as 3.19.1.11.4 5.b,

c. Hover Fuel Flow. This shall be a plot of total fuel flow in hover with
parameters of ambient temperature, pressure altitude, and gross weight.

~ o~ A~ o\

3.19.1.11.6.6 Part 6. In-Fiight Refueiing Data {(Fixed-Wing V/STOL).

3.19.1.11.6.6.1 Tanker Aircraft (Fixed-Wing V/STOL).

for combat aircraft that are equipped to carry a refueling
store.

Data shall be included
system as an external

a. Air Refueling Transfer Time. Same as 3.19.1.11.3.6.1.a.

b, Fuel Consum

mntion Rate Durina Air Refuelinag Same ac 2.1 1 11 2 A 1 h
Hpe v i i l\\-\v\_ A ey LA LR LR ARV LN ] ~ ~ A e A/ e de L deJeUe 4 oe

IS K Qi .

3.19.1.11.6.6.2 Receiver Aircraft (Fixed-Wing V/STOL). Charts shall be the
same as described in 3.19.1.11.6.6.1 except that they are applicable to receiver
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aircraft rather than tanker aircraft.

3.19.1.11.6.7 Part 7. Descent Data (Fixed-Wing V/STOL).

a. Maximum Range Descent. Same as 3.19.1.11.3.7.a.

b. Normal Descent. Same as 3.19.1.11.3.7.b.

c. Quick Descent at Limit Airspeed. Same as 3.19.1.11.3.7.c.

3.19.1.11.6.8 Part 8. Landing Data (Fixed-Wing V/STOL). Data shall be given
with braking action supplied by means of wheel brakes only, and by means of wheel
brakes plus thrust vector braking (nozzle angle), where applicable. Charts are
vwanitivrnad fAar +ha FAllawina tunac nf landina: (1Y Canventinonal ! andina (2 Shavrt
lcqulrcu ol LIIT 1T UTITUW Il ?JVLJ vi TQiTdTiny . A4/ vunivoiivivinla LGy [N Sy RS IR AV B 9
Landing. (3) Vertical Landing.

a. Conventional Landing, Landing Speeds. Same as 3.19.1.11.3.8.a.

tional Landing, Landing Performance - Ground Roil. Same as

c. Conventional Landing, L nding Performance - Total Distance From 50 Ft.
Height. Same as 3.19.1.11.3.8

d. Short Landing, Landing Distance. Include ground roll and total distance
from a height of 50 feet with parameters of ambient temperature, pressure altitude,

cin s Akt nA inAd ualAarity AN FArma+

ASmilawv + o chavm

GrosS weigni, ana winag veroCity. A To0rmat similar to that shown in f:gure 34 shall
be used. The landing technique; i.e., thrust vector angle (nozzle angle), power
settings, and angle of attack or airspeed, shall be descr1bed in footnotes or in

separate charts if required. For multi-engine aircraft, charts shall be included
for all engines operative and for one engine inoperative conditions.

- V] PR | ~ A2 Noinm = |-:~ PO e o T Iy T
e. vertical Lano1ng, uross weignt Limit. This char

t in
landing weight capability with parameters of ambient temperature, pressure altitude,

gure

engi

u

ur
and power setting. A format similar to fhaf shown 83 shall be used For
es

a in fi
nd pow setting., A format simiiar To that shown in T

UMoT . HIRVA

multi-engine a1rcraft, charts shall be included for all operative and for

one engine inoperative conditions.

3.19.1.11.6.9 Part 9. Mission P]ann1ng,(F1xed -Wing V/STOL). Part 9 includes
information regarding overall mission planning and presents special mission and
+artiral ~harte Do not duplicate in this part charts contained in the aircraft
Lacteieal uiriars vo. UuU UL uup i iLa i v pa it LuiLa rnicu i1 vwic Qi eir an v
Tactical Manual.

a. Fuel Transferred Versus Radius. For tanker aircraft only. Same as
3.19.1.11.3.9.a.

~ T
ri

te
3.9.b.

L Py ...“\ ersus NDaAdAsiic
D U e t' SU> dU us.

. L
3.19.1.11.

c. Level Flight Acceleration. For fighter and attack aircraft only. Same as
3.19.1.11.3.9.c.
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d. Combat Allowance. For fighter and attack aircraft only. Same as -
3.19.1.11.3.9.d.

~ T..
c. Ty
ac 2 10 1
as S.iJ.1

f. Turn Radius Versus Airspeed. For fighter and attack aircraft only. Same
as 3.19.1.11.3.9.f.

n 1 1 '\

g. Ait out. Same as 3.19.1.11.3.9.q.
h. Level Flight Envelope. For fighter and attack aircraft only. Same as

3.19.1.11.3.9.h.
i. Tanker Speed Envelope. For tanker aircraft only. Same as 3.19.1.11.3.9.1.

j. V-N Envelope. For fighter and attack aircraft only. Same as
1 2 Q 5

2 10 1 1 Q A
JelJel.1 e T g

1
« 1

3.19.1.11.6.10 Part 10. Emergency Operation (Fixed-Wing V/STOL).

o7]

Glide Performance. Same as 3.19.1.11.3.10.a.

)
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3.19.1.11.7 Helicopters.

3.19.1.11.7.1 Part 1. Standard Data (Helicopter). Unless otherwise specified,
charts in Part 1 are as described in 3.19.1.11.3.1.2. (See 6.2.1)

a. Airspeed Calibration (See Figure 85.)

o

Altitude Calibration (See Figure 86.)

c. Density Altitude/Temperature Conversion. (See Figure 87.)
d. Shaft Horsepower vs. Torque. Parameters shali inciude indicated torque,
turbine speed/engine RPM, and ?0“sep0wer. (See Figure 88.)

e. Fuel Flow vs. Torque. Chart shall be a plot of fuel flow per engine ver-
sus torque pressure. (See Figure 89.)

f. Engine Performance. (See Figure 90.)
g. Engine Operating Limits (Reciprocating Engines). Same as 3.19.1.11.5.1.2.t.

h. Maximum Power Available (Reciprocating Engines). Same as 3.19.1.11.5.1.2.u
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* 3.19.1.11.7.2 Part 2. Takeoff Data (Helicopter).
* a. Hover Gross Weight Limits. Provide maximum gross weight allowable for hover
at military power when entered with pressure altitude, ambient air temperature, and

wind velocity, for in and out of ground effect conditions. Altitude range should
be from sea level to 20,000 feet and outside temperature range from -600C to 600C.
Wind velocity should be from 0 to 30 knots. (See Figure 91.)

* b. Torque Required to Hover. Include charts for in and out of ground effect
hovering. Charts should be plots of gross weight versus torque pressure with para-
meters of pressure altitude and correction plots of rotor RPM and outside air tem-

perature. The rbtor RPM correction is app11cab1e only if the helicopter has an
operational band of rotor RPM. This chart should be placed in the manual on the
right-hand page opposite the chart for maximum gross weight to hover. (See Figure 92.)

*

3.19.1.11.7.3 rt 3. Climb Data (Helicopter).

opt

a. Climb Performance. This chart shall include necessary climb performance
for all appropriate power settings. Parameters shall include gross weight, pressure
altitude, climb time, distance, fuel, and a climb speed schedule. (See Figure 93.)

=11

*

b. Service Ceiling. Parameters shall include gross weight, temperature,
pressure altitude, and indicated airspeed. (See Figure 94.)
* 3.19.1.11.7.4 Part 4. Range Data (Helicopter).

a. Best Range. Parameters shall include gross weight, pressure altitude, unit
range, IAS, CAS, fuel flow, and approximate torque at standard temperature and 100%

nne

rotor RPM. {See Figure 95.)

* h Rar

e n

wer. Parameters shall include gross w

Po
CAS, fuel flow, and approximate torque a
(See Figure 96.)

nge a
pressure altitude,
ard temperature and 100% rotor RP

r+<'D

* c. Time and Range vs. Fuel Parameters shall include ranges of fuel guantity,
fuel flow, time, TAS, and range in nautical miles (See Figure 97.)

* 3.19.1.11.7.5 Part 5. Endurance Data (Helicopter).

* a. Maximum Endurance. Parameters shall include gross weight, pressure alti-

tude, IAS, CAS, fuel flow, time, and approximate torque at standard temperature
and 100% rotor RPM. (See Figure 98.)

* b. Hovering Endurance. Include charts for out-of-ground effect hovering.

Include parameters of gross weight, pressure altitude, amb1ent temperature, and
fuel flow. (See Figure 99.)

* 3.19.1.11.7.6 Part 6. Emergency Operation (Helicopter).
* a. Single-Engine Range. Same as 3.19.1.11.7.4.a except for single-engine
operation. (See Figure 100 )
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b. Single-Engine Endurance. Same as 3.19.1.11.7.5.a except for single-
engine operation. (See Figure 101.)

c. Single-Engine Service Ceiling. Parameters shall include pressure altitude,
temperature, rotor speed, and gross weight. (See Figure 102.)

d. Ability to Maintain Flight on One Engine. Parameters shall include
altitude, IAS, temperature, and gross weight (in increments of 2000 pounds through-
out operating range). Charts shall be provided for -200C, 00C, 200C, and 400C.
(See Figure 103.)

e. Minimum Airspeed for Flight with One Engine. Parameters shall include
gross weight, temperature, and CAS based on 100% rotor RPM, military power, sea
level, and out-of-ground effect conditions. (See Figure 104.)

3.19.1.11.7.7 Part 7. Special Charts (Helicopter).

a Radius of Turn at Constant Airspeed. Parameters shall include TAS, turn
radius (feet), and bank angle for standard (three degree per second) and double
ctandand fciv Annavan nawv cnrnndY +iivrne {Chan E1Aiiva 1Nne
Stanuaru \S 1A Ucyrie por STluniuy Lurnis. \2Ct 1 iyurc 1vo.)

3.19.2 NATOPS Flight Manual Supplement.

3.19.2.1 Supplement Content. NATOPS Flight Manual Supplements are

intended as supplements to a formal NATOPS Flight Manual. Technical content shall
follow the same order of arrangement specified for formal manuals, with no require-
ment that all sections or parts of sections be present. A1l other requirements for
format and content and arrangement of front matter and indices shall apply.

3.19.3 NATOPS Partial (Integratable) Flight Manuals.

3.19.3.1 Partial Manual Content. NATOPS Partial Manuals are intended for
use with a NATOPS Flight Manual, some parts of which are replaced by the partial
manual. Technical content of the partial manual will be the same as that of the ap-
plicable manual. Pages shall be arranged so as to allow replacement of pages in the
manual with the pages of the partial manual.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection. Unless otherwise specified in
the contract, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract,
the contractor may use his own or any other facilities suitable for the performance
of the inspection requirements specified herein, unless disapproved by the Govern-
ment. The Government reserves the right to perform any of the inspections set forth
in the specification where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements. (See 6.2.1)

4.2 In-Process Review, Validation, and Verification. The review,
validation, and verification of NATOPS pubTications will be the responsibility of
the NATOPS Model Manager. ‘
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A~

4.3 Rough Draft Review of Performance Data. Performance data shall
not be incorporated into the NATOPS Flight Manual untii the rough draft performance
charts and accompanying text have been approved by the procuring activity.

5. PREPARATION FOR DELIVERY

5.1 Packaging. The material furnished according to this specification

shall be packaged as directed in this specification.
1 anusc f Review anv Manuscrint review conv chall he narlk_

v, - . TIATITUI i w [ PiRiiuS et TP e 1 LV ity Lupyy Q&1 vuco ’JU\.T\

ged f]at in the most approor1ate conta1ners The review artwork and text material

may be separated in one container or may be in separate containers. Review copies
of large artwork may be folded. The containers shall protect the manuscript copy
from damage that frequently occurs during shipping.

51 2

O

an A| 'h1 Mat+arid
Ivic 1

Via a1 DnnmnAnﬁ1h1A ~anyvy chall ha nan~rbamna £
Miaileriai i T 1

Jd.1.¢ neproau Reproaucible copy snall be packaged
and shall be double packaged The inter1or packag1ng material shall be water-
proof and free from chemicals that would destroy or discolor the reproducible copy.
The exterior packaging shall be a standard commercial carton at least equal to
Interstate Commerce Standards. It should be strong enough to protect the reproduc-
ible copy from damage that frequently occurs during shipping.

5.1.3 lanativecg Noagativee will he rAllatad in name caniianras and
nNeyaviveo. neyauvives wi i Ut Luiliaclcu i payc oscyuciite arnu
shall bp packaged the same as reproducible material. They will have slip sheets

of white manifold onion skin, or other su1téb1e-baper béE@een.ﬁeqat1ves ) Foldout
negatives should be collated separately in numerical sequence with appropriate .
sized slip sheets between each negative.

s £ Ma+Aanmaal
e iaLer iai.

1A FlacesfFinAd ol L .1 K

J.1.5 Lids>>irti1ed Shid bg palCkdged 1n
accordance with DOD 5200.1-R.

5.1.5 Original Artwork. Artwork shall be packaged as specified in

5.1.2. Artwork shall not be folded or rolled. Original artwork is not to be con-
fused with reproduciblie copy. Original artwork shall be prepared in accordance
with 3.17 through 3.17.7.6, and furnished to the Government when specified by the
procuring activity. Or 1 artwork is an integral part of each manual unless

nthevrwi cnoacifically s a contractural deviation by the or
[ R R i ST i alan iy 2 G Lunitiaviiuiarn ucviavivil vy LHC [2a
Iri e

se
uring activity. (See

-«
‘>
<

~
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wQ

5.1.6 Shipment Container Information. In addition to sender and
addresses information, the outside of each container shall include:

mlaratinn
a. UUII\.CIL Ul

b. Contract or purchase order number.

c. "MANUSCRIPT COPY", when applicable.

1 un )

d. "REPRODUCI

rTn

BLE COPY’

e. "NEGATIVES", when applicable

o
(Sl
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f. "ORIGINAL ARTWORK", when applicable.
g. Number of containers in shipment.

5.1.7 Packing List. A copy of the letter of transmittal, and the
packing list, shall be placed inside the container. When there are several con-
tainers in the sh1pment the packing Tist shall be p]aced in the first container.
The packing list shall identify the material enclosed in each container.

5.2 Printing Instructions. Manual pages shall be 8-1/2 x 11l inches
after trimming. Pages of manuals shall be printed on JCP A-60 (or equivalent weight)
white paper. The paper shall not exceed 100 pounds per 1000 sheets of 17 x 22 inch
paper. Covers shall be printed on high-impact linear polyethylene plastic (Tenite).
The following colors for Tenite covers will be used: Secret - Light red #50075,
Confidential - Dark yellow #50116, Unclassified -L1ght blue #50345. Manua]s shall
be drilied for a three post or three ring binder in accordance with MIL-P-38790
and bound with hidden posts and screws.

6. NOTES

6.1 Intended Use. Flight manuals prepared in accordance with this
specification are intended to augment the NATOPS program.

6.1.1 Figures Contained in This Specification. The figures contained
in this specification are examples intended to 111ustrate style, format and sample
content. The figures shall not be used for interpretation of specific technical

content or exact scale requirements.

6.2 Ordering Data.
2 Dvrnacuirveament Reauirementc Praocurement documentc for NATODS
O . [ ] ¥ noeilie |\\¢\1U|l A R AU I B I | T veu AR RAE B AT AT ARV LE R LW I VO ) LAV IR TN VA IRe |

a. Title, number, and date of this specification.

b. When to prepare a change or revision. (See 3.15)

d. Flight test data requirements. (See 3.19.1.11.1.6)
e. A.T.0. ignition time. (See 3.19.1.11.2.3.h)
f. ype of range charts. (See 3.19.1.11.3.4)

3.19.1.11.3.4.9 and 3.19.1.11.4.5.a)

h. Type of endurance charts. (See 3.19.1.11.3.5)
i. Fuel allowance. (See 3.19.1.11.4.4.a and 3.19.1.11.5.3.a)

terg (See 3.19.71 11 7 1
[ P G s Y AN A e L/ e de Ll el oL

~—

k. Quality assurance requirements. (See 4.1)

1. When original artwork will be furnished. (See 5.1
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6.2.2 Data Requirements. When this specification is used in a pro-
curement which incorporates a DD Form 1423 and invokes the provisions of 7-104.9(n)
of the Defense Aquisition ReguTations (DAR) , the data requ1rements identified below

will be cevelopeo as spec1r1ea by an approve Data Item Description (DD Form 1664)
AnAd mvAana A P D 2alh A AR Cramdimamd Nads Damiitvmamante | ic+ (NN
aria pr deltfu in daCCOraance witn une appluvcu Lunitract vata Reyuilrciaernts List \vu
Form 1423) incorporated into the contract. When the provisions of DAR 7-104.9(n)
are not invoked, the data specified below will be prepared by the contractor in
accordance with the contract reguirements. Data required by this specification
is cited in the following paragraph:
Paragraph Data Requirement Applicable DID
io} 1 s} CY 2 ~bd Nn o vae 2 o | g PP U HinT M N1 ACD
Jd.4.1.< riirgne vperations vdid Ul-M-£1300
(Cop*es of Data Item Description required by the contractors in connection with
specific procurement functions shou]d be obta1ned from the procuring activity or
as directed by the contracting officer.)
6.3 Definitions.
6.3.1 Change. A ‘change means a modification of information in an
ovictina Fliaht mannal
\_I\IQLIIIH lllgllb HIGAIIUuG § o
6.3.2 Revision. A revision is a second or subsequent edition of a

manual which supersedes the preceding edition.

6.3.3 Supplement. A supplement is a subsidiary document which com-
plements information in a manual, usually for a special appliication.

6.3.4 Reprint. A reprint is a second or subsequent printing of a

6.3.4 Repr D

manual, including all changés. Normally, all changes are merged with the basic
manual and a note to that effect is added to the title page.

6.3.5 Technical Work Directive. A technical work directive is an
Airframe Change, Avionics Change, Singie Action Maintenance Instruction, Continuing
Art+inan Maintonanrca Inc+tviicrtinn Tarhniral NDivertive oavr Sarvicre Riulletin
ACLITUN MainLecnariLe Lo Lh UL LiUileg 1TTUHITILAT UITCULLIvVOy Ui STT VILTS DUl 1T Uil

6.3.6 Preliminary Issue. A preliminary flight manual is normally

intended for interim use to make the information available for test, verification,
or training purposes.

6.3.7 Copy Freeze Date. The copy freeze date is the date that the
mmmdian mdb A A mnAntinina artivity Aoridoe that na mave additinne dalatinne and
ConLrdCior Or proCuring acutivity UclLidco uhiace 1iv murc auujrivlioy UTITLIVIID,y GIM
changes will be made to the publication material. Additions, deletions, and
changes submitted after the copy freeze date will be accumulated for preparation

of a subsequent change or revision of the manual. The copy freeze date shall be
agreed upon at the appropriate NATOPS conference, unless otherwise directed by the
procuring activity. The copy freeze date of a basic, revised, or changed manual
must agree with the pubiication date.
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6.3.8 Mul
assigned individual pu
manner of division sh

ti-Volume Publications. Multi-volume publications are
ubTication numbers. I Tu
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[

me is further divided, the

f.‘
all be decided by the procuring activity. (See 3.13.)

6.4 Update of Data. Refer to 3.14 through 3.15.2 for changes

6.5 Changes From Previous Issue. The margins of this specification
are marked with an asterisk to indicate where changes (additions, modifications,
corrections, d i the previous issue were maae This was done as

r
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HYDRAULIC SUPPLY SYSTEM

Utiiity System No. i

FAILURE OF UTILITY SYSTEM NO. |

FAILURE IN FLIGHT. When the utility system

fails in tlight, switch to the power supply system.

PRIMARY SIDEHEAD
12 PT. FUTURA DEMI-BOLD, COMPOSER
UN-11-8 OR EQUIVALENT
SECONDARY SIDEHEAD
11 PT. FUTURA DEMI-BOLD, COMPOSER

IN-17-8 OR EQUIVALEN

~

C
<

/

EQUIVALENT

QUATERNARY SIDEHEAD
10 PT. MODERN, COMPOSER C-10-M OR
EQUIVALENT

FIGURE 1. Example of type styles.
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NAVAIR 01-40ABC-1

SECTION |

Section |
DESCRIPTION

AIRCRAFT

TABLE OF CONTENTS

PART 1 - GENERAL DESCRIPTION
The Awrcratt .. ... ... 11

PART 2 - AIRCRAFT SYSTEMS

Engines 111
Emergency Equxpmem 1-25
Propellers ... .. ... .. 128
Oil Systems .. .. . - 1-35
Fuel S\ stem. . ... ... .. -39
Electrical Power Supply \\ stem 1-57
Hydraulic Power Supply S) stems 1-62
Flight Controls. .. .. ... ... ... 1-94
Flap System. . ....... ... .. . 1-98

l.anding Gear System R 1

Nose Wheel Steering System .. 1-115

Brake System. . ... .. i

Anti-Skid System ..o 1

Forward Cargo Door Hydrauhe
System (F Model Aircratt)

Aft Cargo Door and Ramp System

Bleed Air System .

Air Conditioning Systems

Cabin Pressurization System

Anti-leing and De-lcing Systems

Nacelle Preheat Svstem ... .

w

GTC (Gas Turbine Compressor; los
ATM (Aiar Turbine Motor) .. .. 169
fnstruments .. ....... 170
Communication and Assmmtui Hutmnu
Equipment .. ... ... ... 1-173
Autopilot ... 1-235
Radio Beam Coupler l*qmpmn ot 1-237
Navigation Equipment 1-239
[R Angle of Attack/Stall Warning
System e S 1-250k
R Crash Position Indicator ((,Pl}
System AN/URT-26(V) .. 1-250)
Lighting System . < 1-250K

PART 1

THE AIRCRAFT.

The Lockheed LC-130F/R 1s an all-metal, high-wing, long-
range, land-based monoplane. It is espeaally adapted to
operate on skis from snow and 1ce surfaces, as well as on
more conventional type landing gear. The mission of the
aircrafu s to provide rapid transpnnumn ot personnel or
cargo for delivery by parachute or landing. The aircraft

Oxygen System ... . 1
Cargo Loading Equipment 1
Troop Carrying Equipment 1
Casualty Carrying Equipment 1
Paratroop Equipment 1266
Emergency Fquipment 1
Fntrance Doors 1
Sears 1
Misceifancous b quipment 1

PART 3 ATRCRABFT SERVICING

Ground Senvicing and Suppaort

Fquipment 1-277
Faternal Power Requirements . 1-277
Faternal Air Requirements 1277
Normal Operations ot the Sigle Point

Retueling Svatem 1277
Ground Floranon 1 287
Sabstandard Aartield Operanons 1 289

PARD 4 OPFRATING LIMITATIONS
Introduction 1-290
Mimmum Crew Requirements 1290
Instrument Markings 1-290
Fngine and Propeller Limitations 1-290
buel 1-290
;\n\p(‘mi [ tmitations 1-299
Acceleration amitations 1-304
Weight Limitations . 1305
Center ot Gravity Laimitations 1-309
Prohibited Mancuvers 1-309
E Aurdrop Limitatons 1-309
R Awrdrop Limutations 1-314
Ramp Loading Limitations . 1-314
l'axi and Ground Lamitations 1-318

GENERAL DESCRIPITION

can be used as a tactical transport, carrying 92 ground
troaps or 64 paratroops and cquipment, and it can be
readily converted tor ambulance, acrial delivery, or bulk
fuel transportation nussions. When used as an ambulance,
the arrcraft can carry 74 hitters. There are provisions for
normal hferaft storage 1o accommodate 80 persons for
overwater flights. The 1O 130F/R can land and take-off
on short runwavs, and 1t can be used on landing strips
such as those usually found in advance base operations.

Change 1 11

FIGURE 2. Example of

section table of contents.
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INTERIM ‘ N
CHANGE REMARKS/PURPOSE
NUMBER(S)

The following Interim Changes have been incorporated in this Change/Revision:

INTERIM
CHANG REMARKS/PURPOSE

M =
TAING O

NUMBER

Interim Changes Outstanding - To be maintained by the custodian of this manual:

INTERIM ORIGINATOR/DATE PAGES

CHANGE
NUMBER (or DATE/TIME GROUP) AFFECTED

w

Example of interim change summary.

o i |

100

- Falnih P LRIL AR ey L L N e alat-Ya] AT LIMAY Lo LTINSy




Downloaded from http://www.everyspec.com

Information relating to the following recent technical directives has been incorporated in this manual

NAVAIR 01-40ABC-1

CHANGE DESCRIPTION DATE INC. | \/1c1)a1 IDENTIFICATION
NUMBER IN MANUAL
AFC 575| Replaces the ARN-21D TACAN set with an ARN- 1 Oct. 71 | By removal of TACAN
52(V) TACAN set. DME feature from the
Armament panel.
AFC 576 Lhanges ON/NORM placard on the Master Exterior 15 Nov. 72 | By reference to the

[P el Al Al
blgllb bWIbLll Lo rau ur

Master Exterior Light
switch on the left
longeron switch panel.

LY I
r/UN.

Information relating to the following recent technical directives will be incorporated in a future change

,CH,AN,GE NECCRIPTION AICIIAL INEMTICICATIAA
NUMBER bbbt VIOUAL IVCIVIITIVATIUIY
AFC 577| Modifies the 20mm gun system by installation of a By appearance of gun
gun charge switch. charge switch on gun
select switch panel.
(o}
FIGURE 8. Example of summary of applicable technical directives.
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/ /S \@\ DEPARTMENT OF THE NAVY
E(Wl OFFICE OF THE CHIEF OF NAVAL OPERATIONS
y VASHINGTON, D.C. 20350

M WASHING

LETTER OF PROMULGATION

)
i

1oL 1 0
1 January 1940

1. The Naval Air Trianing and Operating Procedures Standardization Program (NATOPS)
is a positive approach toward 1mproving combat readimess und achieving @ substantial
r('dll(tl(m in the aircraft accident rate. Standardization, based on professional knowledge

- {h-\‘hn\n\ Ot sound a1 1onal

vides the hases

N i

. ¢
1 ¢ ! )
pr(u((lurv The \lnlﬂ(ldrlh/dll(lll program is not menui [ st|flt' imdividual mitiative, but
rather to aid the Commanding Officer m increasmig his umt’s combat potential without

reducing his command prestige or responstbility.

2. This manual standardizes ground and fhght procedures but does not iclude tactical
doctrine. Comphance  with the stipulated munual procedure s mandatory except as
authorized herein. In order 1o remam offechive, NATOPS muost be dyvnamie and stimulate

rather than suppress mdividual thmking, Smcee aviation s o contimnuing, progressive
profession, it is both desirable and necessary that new adeas and new techniques be
expeditiously  evaduated  and  incorporated  if proven to o be sound. To o this end,
Commuanding Officers of aviation wnits are authorized to modify procedures contaimed
herein, in accordance with the waiver provisions established by OPNAVINST 3510.9
series, for the purpose of assessing new ideas prior to nntiating recommendations for

ermanent changes, This manual s prepared and kept current by the users in order to

:
i
achieve maximum readiness and safety in the most efficient and cconomical manner.
Should conflict exist between the traming and operating procedures found in this manual

Al oa [P S T T T T T N, P T S £ P
dana tnose round i otner puniications, tis miinidl Will oy

3. Checklists and other pertinent extracts from this publication necessary to normal
operations and training should be made and may be carmed in Naval Airceraft for use
therein. It is forbic i

the Iden to make ¢

s foroaaen L max }

nes of this entire nubheation or ma)

1
Hes [E2 R 5 ¢ Qton

thereof without specific authority of the Chief of Naval Operations.

QL
W gt ~/6leaa—

WD, HOUSER

Vice Admiral, USN
Deputy Chief of Naval Operations
(Alr Warfare)
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Foreword NAVAIR 01-40ABC-1

SCOPE UPDATING THE MANUAL

The NATOPS Flight Manual 1s issued by the authonity
of the Chief of Naval Operauions and under the direction
of Commander, Naval Air Systems Command in con-

n..u-';nn with the Naval Air Training and Qperating
nction with  the Naval A framming and QOperaung

To ensure that the manual contains the latest procedures
and information, NATOPS review conferences are held
in accordance with OPNAVINST 3510.11 scries.

Proccdurcs Standardization (NATOPS) Program. = This
manual contains information on all aircraft systems,

HANGE RECOMMENDATIONS

performance data, and operating procedures  required

for safe and effective operations. However, 1t 15 not
Recommended changes to this manual or other NATOPS

a substitute for sound judgement. Compound cmer
gencies, available facihuies, adverse weather or terrain publications may be submutted by anyone i accordance
amn,
idmras £fare rha li a e AF with OPNAVINST 35109 senies
or considerations affecting the lives and property of vthers

may require modification of the procedures contuned - _ . . L .
3 ; ) Routine change recommendations are subnmutted directly

to the Model Manager on OPNAV Form 3500-22 shown un
the next page The address ot the Model Manager of this

herein. Read this manual from cover to cover. 1Us vour
responsibility to have a complete knowledge of its contents.

arrcrdft s

APPLICABLE PUBLICATIONS — . N —
| Commuanding Uthicer J

The fallacring amealicahle Fleer Air Reconmaissance Squadron Four

The following applicable Naval A Station

manual: | Patuxent Rive |

NAVAIR 01-30ABC- 1A (Supplement) — -

NAVAIR 01-40ABC-1C (Emergency Card Cheeklist) Change recommendanions ot an URGENT nature (safety

NAVAIR 01-40ABC-1.1C (Normal Card Checklist) ot thght cte) should be submitted  directly to the

NAVAIR 01-40ABC-1.2C (ACS Card Checkhst) NATOPS Advisory Group Member in the chain of com-

NAVAIR 01-40ABC-1F (Funcuonal Checkfhght Checkhst mand b .

NAVAIR 01-40ABC-1S (Scroll Checklist)

HOW TO GET COPIES YOUR RESPONSIBILITY

Automatic Distribution NATOPS Fhght Manuals are kept current through an

To receve future changes and revisions to this manual or active manual change program  Anv corrections, additions,

OT CORSImIctive SHoTestiong for Trnrover
OF COnSMUCLIVE SUREUSTIONS Tor improved

any other NAVAIR aeronautical publication automatcally,
tent should be submitted by routine or urgent change

fistribunion hst

maintained by the Naval Air Technical Services Faality recommendation, d4s appropriate. at once
(NATSF). To become established on the hst or to change

existing NAVAIR publicanon requirements, a unit must

submit a Mailing List Request for Acronautc Techmeal NATOPS FLIGHT MANUAL INTERIM
Publications (NAVAIR Form 5605/3, Part 1), to NATSE, CHANGES

700 Robbins  Ave., Philadelphia, Pa. 19111, hstng

requirements or changes thereto in accordance with the Flight Manual Intenm €
instructions contained on the request form. For addinonal to the NATOPS Flight Manuals prom
informanon, refer to NAVAIRINST 5605 4 series and NAVAIRSYSCOM. Intenim Changes are issued cither as
NAVSUP Pubiicanion 2002, Section Viii, Part €. printed pages, or as a naval message. The Interim Change
Summary page s provided as a record of all intenim
fe: . changes. Upon receipt of a change or revision, the
Additional Copies & p P g
custodian of the manual should check the updated In-
caoniee of ..al A Ao thomans € Vet i + bk a1t
LuUpies ol uar andu IK.IIIII \ nan I ly

be procured by submitting DD Form 1348 to Naval intenim changes have been either incorporated or canceled;
Publications and Forms Center, Philadelphia in accordance those not incorporated shall be recorded as outstanding
with NAVSUP Publication 2002, Section VI, Part € in the sectuon provided.

1]
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NAVAIR 01-40ABC-1 Foreword
RATVOPS/TACTVICAL CRANGE RECOMNMENDATION
NAV FORM 3500/22 (589} 0107-722-2002 DATE
TO BE FILLED IN BY ORIGINATOR AND FORWARDED TO MODEL MANAGER
FROM [originator) Unat
TO (Model Manager) Uit
Complete Name of Manual/Checklist Revision Deste Change Date Section/Chapter Page Par agr aph
Rec (be fic)
M
l_} CHECa ¢ COMTIimED Om BaCH
Justification T
Signaturs - T T JRenk [Yiiii
Address of Umit or Command T S o o ) -
o . TO BE F(LLED IN BY MODEL MANAGFR (Return to Originator) _ N
- w oAty
acrrera T T T - -
(8] Your (henge Recommendeation Dated

{
L‘J Your chenge recommendstion dated Te wall

— . . to be held st

13 acknowledged

revies conference planned for

D Your chenge recommendstion is reclassified URGENT and forwvarded for epproval to

be held for sction of

by my DTG

S — - MOOE L MANAGER l

Ao RAFY
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CHANGE SYMBOLS

-, .
I Revised text is indicated by a biack vertical line in either

margin of the page, adjacent to the affected text, like the
u one printed next to this paragraph. The change symbol

|dcr.t|flcs the addition of ecither new information, a

chana, orocedure
<nan procegure,

n of an error, or 2

rcphmsmg of the previous material.

TIONS”, and “NOTES" found through the manual.

An operanng DYOLCduf( l’)l’aL(ILC or con-

dition, etc., which may result in injury
or death, if not carefully observed or

Foreword NAVAIR 01-40ABC-1

An operating procedure, practice, or
condition, etc., which may result in
damage to equipment, if not carcfully
observed or followed.

Note

An operating procedure, practice, or con-
diion, etc., whichis essential to emphasize.

WORDING
WARNINGS' CAUTlONS' AND NOTES The concept of word usage and intended mranmv which
has been adhered to in preparing this Manual 1s as follows:
The following definitions apply to “WARNINGS™, “CAU- y
“Shall" has been used only when application of a

procedure 1s mandatory.

“Should” has been used only when application of a

ymended,

“May" and ‘“‘need not” have been used only when
application of a procedure 1s optional.

“Will” has been used only to indicate futunty, never
to andicate any degree of requirement for application

9

EFFECTIVITY CODE

(Explanation of cffecovity code when apphcahle)

JRPSRY —— e - - _-_—
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Three-quarter halftone illustration
of aircraft on the ground in clean
configuration.

Figure 1.0

vi

FIGURE 13. Example of frontispiece.
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AIR START IF INTERLOCKS MALFUNCTION

EMER START NORMAL g—
OFF [ '
L ey OFF | 1GNUNIT
L aniii
AUXILIARY TEST 4 stamt PLOT'S CYCLIC
SERVO BUTTON
BLADES PRESSURIZED T STICK GRIP
SAFETY SPREAD AND/OR |PYLON A —1
VALVE ANDMASTER ACCESSORY N - Ao — A A
SWITCH SWITCH DRIVE FLIGHT COPILOT'S
CLOSE  OFF POSITION POSITION CYCLIC STICK
R T AL A% 1 0 GRIP L
PRIMARY ¢¢ ¢¢ T¢ é) ¢ ¢ 559.’?.(2— LA A o
oW WY Ao
. S . o _J
ROTOR S —-
BRAKE 1> J
OnN — O
[ N — stanr
o i—o— it BLEED
NO. 1 i Y
ENGINE I A :
STARTER
+ S " Oj‘ FUEL
- AUTOMATIC 1 ¥ sranten B | —O- ; SHUT-OFF
ENERGIZED WHEN ! i RELAY Q I r il VALVE
CURRENT APPLIED o oRopouT o _ T D —o—A!
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ENGINE SELF- PRIMARY !
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Figure 1-8. Starting System Diagram
FIGURE 16. Example of schematic diagram.
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more than one output. The progression line extending from the initial input axis intersects more than one function line or
family of lines without changing direction. Each time a line is intersected, the progression line ‘“‘scatters’’ to an output axis
and another output is determined.
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This chart type is sometimes called a “’shift’” chart. The “'shift’’

chart differs from other chart types because (1) the
progression line lies on a curve or proportionately betwee

n two curves for some portion of its travel, and (2) by the pres-

anca ~f a cat Af niiriinc sasbhioabe aen s Al e e ot L o T [P TPy _ T S v

THiLT U1 a el U1 Curves wnicn dire not 1aDeied as representing any variaole Ine uniapeiea curves are cailiea gucueunes in
order to locate the correct interval point, the user must trace the initial progression tine to the baseline and then parallel
the guideline to the second input variable. i i ini

sion line to the output axis to determine the output value.
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BOUNCE CHART —% Co T f
|

This chart type has sometimes been called a ‘‘bouncer’” chart. In the simplest three-variable form, as shown above,

there are two scaled axes and a set of parametric lines representing the interaction between two input variables in relation
to an output variable. The user traces (or imagines) a progression line extending perpendicularly from an input axis to a
parametric line Each Iine is labeled with a value of the second input. The initial progression line is extended to the line

between two of the labeled lines. At the point of intersection the pro-

gression line pivot

s 9
second input curve,
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KRAFT PAPER ELAP FIGURE NUMBER, PAGE NUMBER,

N SECURITY CLASSIFICATION (IF ANY)  MANUAL IDENTIFYING NUMBER

N\ / CELL
‘ - / FOR
ST A

. - N
: kf\\{‘j = THE WORD “TOP" ON
~ THE FACE OF MOUNT
et AT TOP OF
,// ILLUSTRATION
7 T~

\\\_’//’ e REGISTRATION MARKS

-~ 8-~ —— (TWO SETS REQUIRED

TISSUE PAPER T / ; / FOR HALFTONE WiTH
PROTECTIVE SHEET / T /S # CALLOUTS)

IS / (THREE SETS REQUIRED
e . R 50 . FOR COLOR REPRODUCTION)
ACETATE OVERLAY iz -
D |
! ~| TL \l T CROP MARKS
S
SECURITY CLASSIFICATION (IF ANY) N\

~
FIGURE NUMBER PAGE NUMBER
MANUAL IDENTIFYING NUMBER

/ \\\ T TRIM CORNERS ON ANGLE

3 BEFORE CEMENTING DOWN
(TO PREVENT PICKING UP
AND DECIL 1M ACE)

cCLniva uUrry

CLASSIFICATION “ T~ ~—

FIGURE 18. Example of identification, marking, and protective covering for artwork.
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FIGURE 19. Example of aircraft arrangement illustration.
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MINIMUM TURNING CIRCLE
(60° NOSE WHEEL DEFLECTION — MAXIMUM [ NOTE |
NOSE GEAR STEERlNG) Under high gross weight conditions, the turn radius should be increased
e I: “:v ;:;u;:':;nl::;.".';‘.is the :.rc:; can“:}e pivoted aicund the gear
'// m l‘)ly’:el(:it::l::: apphcablé brake. However, d;mg so scuffs the Il::ked
s Ve P-L\ ’
I;7OSEECTONE RADIU y r . ) \ \ -
S R
< c by
g 1 AT SRR
™~ | \ y
~_/ / ' ! 7 WING T1P RADIUS
/ / ‘ ‘ 29 FEET
/ / i T /
- i
/ ,7 ~ N .\“‘-‘]L\ - i }L ﬁ \ /
N e
o | | B W | [ |
‘\W \'\ “ ‘ ~ 1 ; i “ ' ’
\\' \\k \\ \ ~ - i J ! - / ,
\\\ \ \\ A ‘!} ‘*y} 7 // //
\ \ r oy
\ -/
\ \ \/\\ o | 7 ,/
SN sl
\[ \‘\‘L — _’__/\“ N f /
\/\\ ‘\\____,,—Wl: /
\\
WINGFOLD RADIUS > ~ //
21,5 FEET \\ ——— -
——— . —
I ———— ———— — Clearance for 1809 Turn is 58 Feet
o
\ - n
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B 50s j NAVY |
' £ i1 SR
r o }
[ 1 1 T
LMEH |—151/2|N(:HES J L“E“
H5FT-9INCHES
APPROXIMATE GROUND CLEARANCE
FIGURE 20. Example of turning radii and ground clearance.
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MTI _M_QEN?EA[/AC)
FHILTRITOoouLIn\ R
1. Basic store drag count includes drag for pylons, racks and
launchers,
2. Where two distances are given, the smaller 1s the distance
for a store mounted on the bottom station of 3 MER or TER,
3. Weights include all mount/store weight except pylon and
parent rack,
4. Rolhng moments include all mount/store weight except
pylon and parent rack,
(1 (2} (3) (4) {5) (6)
DISTANCE ROLLING
. FROM MOMENT
MOUNT/NO. BASIC DRAG PYLON WEIGHT | ¢1 (gs
STORE OF STORES COUNT CENTER TO| !N LBS | Nore q) | REMARKS
ote o e ote
""" A EDGE OF VYT Sta 1 or 8
STORE IN Sta 2 or 7
MN [ MN I MN | MN HINCHES Sta 3 or 6
06] 0.7] 08| 0.9 {(Note 2}
FUSELAGE
PYLON, LAUNCHER
Pylon
LAU-7/A 2.5 2.5 2.5 2.5 13
87
STORES
AIM-9B LAUT/A/N 1.5 7.5 1.5 1.5 242
AIM-9D/G LAU-7/A/Y 7.5 7.5 7.5 . 276
SATE AL
VWING
PYLONS, RACKS
AND LAUNCHERS
Pylon 1 or 8 .0 5. 9.0 13.
Pylon 2 or 7 5.0 5.5 3.0 13.0 201
Pylon 3 or 6 50 | 5. 9.0 | 13. 173
Parent Rack (PR} 100
TER 12.0 | 14.0 { 23.0 | 375 105
MER 23.0 | 24.0 | 28.0 | 40.0 223
LAU-7/A 7.5 8.5 | 115 18.5 87
AERO 5 (A-5) 7.0 7.5 5| 16.5 91
80MBS
Mk81 MER/G 445 | 46.0 | 51,5 71.0 12,75 2,029 23,110
Snakeye 16,435
10,348
FTIopc 21 C nla A€ Avdbarinal cd e Aan o J R 0 oL A
riuunt Z1. cCXaMpie 07 externai Store drag count and weight tabie.
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| STANDARD

u

ITS

N S R METERS METERS
St MIN FER MIN |

TEMPERATURE DISTANCE
]
RN N

WV K A LA
-“ piLEs

KNOTY

METERS PER SE:

——H—*_
100
15,000 L 4s00 3000 —{- 5500
200 I 1
90 L - -
14,000 - 700 70,000 360 700
g0 1120 4 1- 5000 I { 1
{ 13,000 —{~ 4000 - 1100 1 20,000
1 2500 | + 1320 }
70 -160 [ 4500 1 ]
12,000 _ | B 600 | 1 1= 600
o + -1000 60,000 1
, 13500 T 1 ]
w?w 11,000 T 1- 280 ]
s [ 4000 | onn }
-"°‘£|20 N i so0 4+ T +-500
0.5 1 3000 VST hadd 50,000 15,000
40 1 13500 - 800 1240 1
100 9,000 pe L H 1
- - -
30 L b L 700 L I
{ 80 8,000 { 23%° 173000 ] 400 40,000 +__ 5 - a00
$ + 1500 I 17 I
20 7,000 | [ 1- 600 ; T
60 ' - [ ] L
}-2000 [0 L [ oo 1001
10 -
6,000 300 -1 500 30.000 }—300
40 b
0 ‘g i 1 2000 s iIn 1
5000 4 yg0n 1000 | T 1
o jf 20 I ) - 400 1o L
4,000 —{ 11500 | 200 20,000 1200
o 1 + - 300 1 +
- 20 - 1000 | g0 5000 1
3000 1 T 1000 1 + T
~ 30 ,i— - 20 T 300 - L 200 1T T
2,000 100 10,000 -4+ +-100
L- 500 3 - 1
- An£ — an “' 1- 500 1nAn <+ 40 h s
"‘% e 1,000 -} <L [~ 'Y 1 1
I + + 1 't
_ [
501 - 40 o-L-o ojLo o-l-o0 o-1o o-Ll-o
MAYER
ll mors |,

® TO OBTAIN US GALLONS MULTIPLY LITERS BY 0.264
® TO OBTAIN IMPERIAL GALLONS MULTIPLY LITERS BY 0.220
® TO OBTVAIN INCHES OF MERCURY MULTIPLY MILLIBARS BY 0.0295

@ 1O OBTAIN POUNDS MULTISLY KILOGEAMS BY 2,20

FIGURE 22. Example of standard units conversion chart.
119
LB R
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CTAMNADND ATMACDUEIDE
JIANVAKU AIMUDFICKL
ICAO STANDARD DAY
STANDARD SL CONDITIONS: CONVERSION FACTORS:
TEMPERATURE 15°C (59°F) 1 IN. Hg 70727 1B/SQ FT
PRESSURE 29921 IN. Hg: 2116214 1B/SQ FT 1IN Hg 049116 1B/SQ IN
DENSITY 0023769 SLUGS/CU FT 1 KNOT 1151 MPH.
SPEED OF SOUND 1116.89 FT/SEC. 661 7 KNOTS 1 KNOT - 1688 FT/SEC
DENSITY SPEED OF PRESSURE
ALTITUDE | TEMPERATURE PRESSURE
FEET RATIO S - - SOUND IN. H RATIO
g V0O c F KNOTS - ne )
0 1.000 1.0000 15.000 59.000 661.7 29,921 1.0000
1,000 L9711 1.0148 13.019 55.434 659.5 28.856 9644
2,000 9428 1.0299 11.038 51.868 657.2 27.821 9298
3,000 9151 1.0454 9.056 48.302 654.9 26.817 8962
4,000 .8881 1.0611 7.076 44.735 652.6 25.842 8637
5,000 8617 1.0773 5.094 41.169 650.3 24.896 8320
6,000 8359 1.0938 3.113 37.603 648.7 23.978 .8014
7,000 8106 1.1107 1.132 34.037 645.6 23.088 L7716
8,000 7860 1.1279 -0.850 30.471 643.3 22,225 7428
9,000 7620 1.1456 -2.831 26.905 6409 21.388 7148
10,000 7385 1.1637 -4.812 23.338 638.6 20.577 6877
11,0060 7155 1.1822 -6.7¢ 15772 636.2 19.791 6614
12,000 6932 1.2011 -8.7 16.206 633.9 19.029 6360
13,000 6713 1.2205 -10.7¢ 12.640 631.5 18.292 6113
14,000 .6500 1.2103 -12.7:¢ 9.074 629.0 17.577 5875
15,000 6292 1.2606 -14.7 5.508 626.6 16.886 .5643
16,000 .6090 1.2815 -16.699 1.911 624.2 16.216 5420
17,000 5892 1.3028 -18.680 -1.625 621.8 15.569 5203
18,000 .5699 1.3246 -20.662 -5.191 619.4 14.942 4994
19,000 5511 1.3476 -22.643 -8.757 617.0 14.336 4791
20,000 .5328 1.3700 -24.621 -12.323 614.6 13.750 4595
21,000 .5150 1.3935 -26.605 15.889 612.1 13.184 4406
22,000 .4976 1.4176 -2B.587 19.456 609.6 12.636 4223
23,000 .1806 1.4424 -30.568 23.022 607. 12.107 40486
24,000 .4642 1.4678 -32.549 26.588 604.6 11.597 3876
25,000 L4481 1.4938 -34.530 30.154 602.1 11.103 3711
26,000 4325 1.5206 -36.511 -33.720 599.6 10.627 3552
27,000 4173 1.5480 -38.492 -37.286 597.1 10.168 3398
28,000 .4025 1.5762 -40.474 -40.852 594.6 9.725 3250
29,000 .3881 1.6052 -42.455 -44.419 592.1 9.297 3107
30,000 .3741 1.63149 -44.436 -47.985 589.5 8.885 .2970
31,000 .3605 1.6654 -46.417 -51.551 586.9 8.488 .2837
32,000 .3473 1.6968 -48.398 -55.117 584.4 8.106 2709
33,000 .3345 1.7291 -50.379 -58.683 581.8 7.737 2586
34,000 .3220 1.7623 52.361 -62.249 579.2 7.382 2467
35,000 .3099 1.7964 -54.342 -65.816 576.6 7.041 .2353
36,000 .2981 1.8315 56.323 -69.382 574.0 6.712 .2243
36,089 .2971 1.8347 -56.500 69.700 573.7 6.683 2234
37,000 .2843 1.8753 6.397 2138
38,000 .2710 1.9209 6.097 .2038
39,000 .2583 1.8677 5.811 1842
40,000 .2462 2.0155 5.538 .1851
FIGURE 23. Example of standard atmosphere table.
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AIRSPEED POSITION ERROR CORRECTION

PILOT AIRSPEED SYSTEM

AIRCRAFT CONFIGURATION
ALL CONFIGURATIONS

DATE: FUELGRADE: IP-5
DATA BASIS:

5

g CALIBRATED AIRSPEED = INDICATED AIRSPEED + A VPC
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FIGURE 27. Example of airspeed position error correction.
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ALTIMETER POSITION ERROR CORRECTION

PILOT AIRSPEED SYSTEM

MODEL:
DATA BASIS:
DATE:

PRESSURE ALTITUDE = INDICATED ALTITUDE + A Hpc
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FIGURE 28. Example of altimeter position error correction.
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DATZ: 1 SEPTEMBER 1968
DATA BASIS: FLIGHT TEST
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FIGURE 29.

Example of takeoff/landing crosswind chart.
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TAKEOFF ILLUSTRATIONS

SPEED

SAFE TAKEOFF

(YMAX ABORT GREATER THAN VMINIMUM GO)

s VLoF = VLIFT-OFF SPEED
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e
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A V1 - VMINIMUM GO SPEED
& AN {
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}=—— AVAILABLE RUNWAY LENGTH-——*ﬁl

FIGURE 30. Example of takeoff illustrations.
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TAKEOFF ILLUSTRATIONS

UNSAFE TAKEOFF
(VMAX ABORT LESS THAN YMINIMUM GO)

¢ VLOF = VLIFT-OFF SPEED

I
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LIFT-OFF SPEED AND SPEED AT
50 FOOT OBSTACLE HEIGHT
FLAPS 20°

AIRCRAFT CONFIGURATION:

GEAR DOWN, MAXIMUM POWER FUEL GRADE: JP.5

DATE: 1 DECEMBER 74 MODEL: FUEL DENSITY: 6.8 LB/GAL

DATA RASIS: ESTIMATED ENGINE(S):

AMBIENT

TEMPERATURE "
" +500c ] 74

(o]
| 2500 T — | g4 v
\\>/J/ s s cur wue cms dun e o SR ——--i—-——--——L%
N P Q\Q’ 1 |
—— >" ;A —— éy\z\)g%g;/ H &
K
L W o= FQQ\\‘:.‘;\:(’f // jl' ﬁ Vf
=SS asec </ | / .
r -60°C 4 I v I
i /] 4000 F7 1 el
7 8000 FT J 7
[ 7/ [
!} ¥

[ T | | T I I T 1 1 | | | | | 1 I 11

40 a4 a8 52 56 80 100 120 140 80 100 120 140
GROSS WEIGHT — 1000 POUNDS Vi oF - LIFT-OFF SPEED-KIAS Vg SPEED AT 50 FOOT
OBSTACLE HEIGHT-KIAS

NOTE

ROTATION SPEED =
LIFT-OFF MINUS 3 KNOTS
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TAKEOFF DISTANCE

MAXIMUM THRUST
HARD DRY RUNWAY

AIRPLANE CONFIGURATION
1/2 FLAPS, GEAR DOWN
ALL DRAG COUNTS

ENGINE(S):

FUEL DENSITY: 6.8 LB/GAL

FUEL GRADE: JP-5

1 MAY 1975
DATA BASIS: FLIGHT TEST

DATE:

12

10

ﬁ ?

GROUND RUN NO WING—1000 FEET

0

\J

10 20 30 40 50
oC

10 0

-20

AMBIENT TEMPERATURE -

-30

-40

-560

o o © ©o 9

SLONM—ALIDOT3A ANIM

, TAKEOFF

NOTES
IF ONE AFTERBURNER FAILS TO LIGHT
DISTANCE WiLL BE INCREASED BY 35%.

GROUND RUN WITH WIND—1000 FEET

msasssppessse assass

T

o n o Yo} (=3

= - N
1334 000L—1HOI3H 1004 0S5 V
NIVLLY OL 3ONViSIA IV1iOL

D

—OFF VALUES.
ENGINE START AND TAX! FUEL WEIGHTS ARE FOUN

GROSS WEIGHTS SHOWN REFLECT LIFT
IN PART 3.

Example of takeoff distance.

FIGURE 34.
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TAKEOFF GROSS WEIGHT LIMITED BY
SINGLE ENGINE CLIMB PERFORMANCE
MAXIMUM THRUST

MODEL: ENGINES:
DATA AS OF: FUEL GRADE:
DATA BAS!S: AIRCRAFT CONFIGURATION: FUEL DENSITY:

N [/

—— e P L L " L
- ] 1 T —T1 T T T T
50 -40 -30 20 10 O 10 20 30 40 50 20 @ 22 24 26 28 30 32 24 s
AMBIENT TEMPERATURE-OC TAKEGFF GROSS WEIGHT LiMiT—1000 LB

NOTES:

1. LIMIT BASED ON RATE OF CLIMB OF
200 FPM WITH ONE ENGINE INOPERATIVE

WiTH PROPELLER FEATHERED ON THE

INOPERATIVE ENGINE.

0

FIGURE 35. Example of takeoff gross weight limit.
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VELOCITY DURING TAKEOFF GROUND RUN P-8A ENGINE

MILITARY POWER

AIRCRAFT CONFIGURATION HARD DRY RUNWAY

ALL EXTERNAL STORE CONFIGURATIONS
TAKEOFF FLAPS. GEAR DOWN

DATE: 15 FEBRUARY 1571
DATA BASIS: EXTIMATED

12—y
11 = y L4
= /N Y/
10— VARVi /1 Wi
— . A
- &/ /// /
@E _E- 9‘0 r// 1/ //
R > 7V
38, = %&////////
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FIGURE 36. Example of velocity during takeoff ground run.
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MILITARY POWER CLIMB
CLIMB SPEED SCHEDULE

MODEL ENGINES:
DATE: FUEL GRADE:
DATA BASIS FUEL DENSITY:
AIRCRAFT CONFiIGURATION
DRAG COUNT
0 20 40
KCAS MACH | KCAS MACH | KCAS MACH
S.L. 508 77 459 69 413 62
vAaL 5 474 .78 432 n 395 65
22g| 1 443 .79 413 74 383 69
0 -
@ar-ol 15 414 81 392 77 369 72
[ 20 386 83 369 .79 350 75
o 25 358 84 348 82 336 80
30 331 86 328 86 322 84
DRAG COUNT
60 80 100
KCAS MACH KCAS MACH KCAS MACH
S.L. 379 57 351 53 329 50
wow - 5 368 81 343 56 318 52
£S ol 10 356 64 330 59 310 56
aEg| 18 345 68 32 63 302 60
Wk Tl 330 71 308 67 289 63
& < 25 320 76 300 72 283 68
30 09 287 .76 267 71
NOTE: FUEL ALLOWANCE TAKEOFF AND ACCELERATION TO CLIMB SPEED 850 POUNDS

URE 37.

Example of climb performance.
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MILITARY POWER CLIMB
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FIGURE 37. Example of cliimb performance. - Conti

135



Downloaded from http://www.everyspec.com

MIL-M-85025A(AS)

AMLITARY POWER CLIMB
V TLTIINI F UyVLIN L LI V 1D
Fuel Required To Climb From Sea Level To Selected Altitude
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FIGURE 37. Exampie of climb performance. - Continued
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MILITARY POWER CLIMB
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FIGURE 37. Example of ciimb performance. - Continued
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SERVICE CEILING AND COMBAT CEILING 2 ENGINES
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IMB PERFORMANCE

E CLIMB
DING CONFIGURATION

N

LANDING GEAR EXTENDED

38° L

3

i
9

+

+

T ]

s

<4
i

0.06

0.04

0.02

CLIMB PATH GRADIENT

Example of one engine inoperative climb performance.

139

<

i

1 MARCH 1974

DATA BASIS: FLIGHT TEST

1
i
1
By

AMBIENT TEMPERATURE — °C

-40

700
600
500}
400
200}
100

jifit:
i

NIN/L4 — gWITD 40 31vYd

DATA AS OF:

MODEL:

TR

FIGURE 39.
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CRUISE PERFORMANCE

Phase 1 — Clean Aircraft Transfer Scale

DATA BASIS:
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MAXIMUM RANGE AT DRAG COUNT
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FIGURE 40. Example of cruise performance.
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MTI _M_QEN2EA(AS)
FILLTNIT OvvL vty
CRUISE PERFORMANCE
PHASE 11 - Aircraft Reference Number
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- Continued

Example of cruise performance.
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MODEL:
DATA BASIS:

CRUISE PERFORMANCE
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Example of cruise performance.

FIGURE 40.

Phase IV — Fuel Flow
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FIGURE 41.
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MIL-M-85025A(AS)

MAXIMUM RANGE CRUISE AT CONSTANT ALTITUDE

FUEL REQUIRED
ENGINE:
FUEL GRADE: JP-5
FUEL DENSITY: 6.8 LB/GAL

MODEL.:
DATA BASSIS: FLIGHT TEST
DATE: NOVEMBER 1971
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- FIGURE 41. Example of maximum range cruise at constant altitude. - Continued
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MODEL:
MATE. 4 AAADINLL A0TC
DATE: 1 MARCH 1575

DATA BASIS: ESTIMATED

SPEED, TIME AND FUEL TO
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REMARKS
ENGINE(S):

FUEL GRADE: JP-5
FUEL DENSITY: 6.8LBS/GAL
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LOW ALTITUDE CRUISE

GROSS WEIGHT — 45,000 POUNDS

MIL-M-85025A(AS)

AIRPLANE CONFIGURATION _ REMARKS
INDIVIDUAL DRAG COUNTS ENGINE(S): (2) J79-GE-10
MODEL.:
DATE FUEL GRADE:
DATA BASIS FUEL DENSITY:
| _ lprag |  TOTALFUELFLOWLB/HR W TEMPEFFECTS |
" Jeount o 20 [ a0 [ 60 ] s [ w0 [ 120 W °c  JFACTOR]
E\ 360 7672 8475 9277 10102 10953 11788 12678
E} 10559 11774 12930 14247 15564 16917 -40 899
} 13256 14332 i6712 18536 20431 22830 -20 537
= 16681 18780 21421 24796 0 13
23565 27573 20 1.008
40 1.042
360 6988 7689 8423 9175 9918 10678 11456
é: 420 8493 9527 10571 11634 12711 13963 15355 40 913
Nl 480 10438 11856 13233 14861 16770 18705 20556 -20 949
H 540 12987 14854 16787 19700 22525 0 987
EF 600 19082 22676 20 1.022
ﬁ; 40 i.057
S| 360 6365 | 7002 7639 8292 | 8969 9635 10333 ” B
Cll| 420 7654 8573 9500 10431 11413 12389 13586 40 925
480 9308 10541 11778 13079 14681 16604 18734 -20 963
R 540 11602 13139 14830 17299 20406 0 1.001
E 600 17447 21064 20 1.037
%{ - 40 1.072
== 350 5829 6384 6934 7532 8100 8709 9317
420 6930 7715 8526 9345 10213 11093 11990 40 939
ﬂ[ 480 8327 9394 10458 11600 12858 14376 16265 -20 978
540 10357 11740 13170 15113 17750 19442 0 1.016
E% 600 15788 19093 | 20 1.052
E 40 1.088
[~ ]
= 360 5420 5900 6395 6876 7420 7929 8494 -
) 420 6300 6975 7706 8404 9186 9996 10891 40 953
{ 480 7447 8383 9325 10374 11488 12730 14218 20 993
] 540 9335 10513 11884 13642 15551 17586 y 1.032
600 14687 17797 20 1.069
=1 40 1.105
=
FIGURE 43. Example of low altitude cruise.
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NOTE: RELATIVE WIND DIRECTION £QUALS
ANGULAR DIFFERENCE MEASURED
CLOCKWISE BETWEEN AIRCRAFT
HEADING AND TRUE WIND DIRECTION

TAILWIND
T 1 T T 1 T T T T
WIND SPEED (KNOTS, TAS) AIRCRAFT SPEED (KNOTS, TAS)
150 1200 JTTA7 7 7 7T 7 7 7
1300 s ”
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RELATIVE WIND DIRECTION (DEGREES) RANGE FACTOR )
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] 1 | T I T
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N I 25 L
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NSO 1 | 50 m NNRSN TN
N NN - A\ ¢ NN \\ ~
\\\ I\\ 75 1000 \‘Q\\\\\\ \Nlioo
NG ) 1100 AR TN TS0 T
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FIGURE 44. Example of rangewind correction.
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MIL-M-85025A(AS)

p >
@]
ms
>
3

CONFIGURATION (A
eTANDARD hl\Vu
DEAAINLIAAIIL WM T
MODEL: ENGINES
DATA ASOF: 1 APRIL 1975 FUEL GRADE: JP-5
ACIO - TrooT Ell:l an\IQITV A1 R/ICIAI
DATA BASIS: FLIGHT TEST EL DEN 6.8 LB/GAL

FUEL REQUIRED INCLUDES 1000 LB RESERVE FUEL

INITIAL ALTITUDE IS SEA LEVEL

CLIMB IS AT INTERMEDIATE POWER AT 220 KNOTS
T

70 0.6 MACH AND 0.6 MACH TO DESIRED ALTITUDE
FLIGHT IDLE DESCENT IS AT 0.6 MACH TO 25,000
FT AND 250 KNOTS BELOW 25,000 FT
MAYIMIIM RANGFEF CRIIIQE SEA LEVEL
IVIAN/ATIVIVUIVE 1T N U L it Ui CRUISE
_l?_(l)ST FUEL ITIMEl CRUISE CRUISE TDLI_)ST FUEL | TIME
BASE | REQ |[REQ| ALT CAS DESC REQ | REQ
NM LB MIN FEET KNOTS NM LB MIN
25 1180 6 5000 207 i2 1210 7
50 1360 12 10,500 203 12 1420 14
75 1510 17 15,000 202 26 1630 22
100 1660 | 21 20,000 200 38 1840 29
125 1790 | 26 24,000 196 49 2050 36
150 1920 | 30 28,500 193 71 2250 43
175 2030 | 35 33,500 188 83 2460 50
200 2140 | 37 39,000 179 112 2670 57
225 2230 | 42 40,000 177 116 2880 54
250 2330 | 46 40,000 177 116 3090 71
NOTES:
ALT CRUISE 1. CHART VALID FOR GROSS
FEET KCAS WEIGHTS BELOW 36,000 LB
2. AT 5000 FT CRUISE FUEL
Q| 212 DCANIIDEN IS N TA 2NN 1
[ ) o LR R notuuvincuv iov 1V JZUV LD
5000 207 LESS THAN SEA LEVEL CRUISE
20 000 200 3. AT 20,000 FT CRUISE FUEL
- REQUIRED IS0 TO 100 LB MOR
THAN MAXIMUM RANGE CRUIS E
FIGURE 45. Example of bingo chart
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MIL-M-85025A(AS)
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MIL-M-85025A(AS)
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—

DATE:
DATA BASIS:

[ &)
n

AIR REFUELING TRANSFER TiM I
"‘1llll-l-l--------.-Illlllllllll

Cisrs A Ae
rucL unAave:

FUEL DENSITY:

!

>
I

b
=]

mpumhmmmm

EL TRANSFERRED -- 1000 POUNDS

GRC

[+

. -_J

FIGURE 47.
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/ Yatﬂ GPM (3ooo LB/MIN)
/ 368 GPM (2500 LB/MIN)

15 20 25

u '

AIR REFUELING TIME — MINUTES

Example of air refueling transfer time.
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MIL-M-85025A(AS)
oo m o om oo __ _ - [
FUEL CONSUMPTION RATE DURING AIR REFUELING |
ettt S
5000 FT.
DATE: 15 FEBRUARY 1971 REMARKS FUEL GRADE: JP-5
DATA BASIS: ESTIMATED iCAO STANDARD DAY FUEL DENSITY: 6.8 LB/GAL
300 =— — 150
280--=;-~ // // z-':—lﬁﬁ
jzw—: :__-'—uo%
§f 3 / / = )
g Hs 7/ ) = 2
& -E——l-—!- .c ;A-‘-----------"?
220—_2, ; / i AV-}_------------“.-::_H,
3 / i an =
= ' 11 =
200 4 f T 50
i |
1 1 1
1 —b—+
]
1

\

G,
\D - 4").5‘.5"‘,‘--------—-1q
A oy,

Rl A AN\
~ B TN | B NN
f/’/””‘—_f—ﬂh‘;:££§§§if\\\ \\§:£§$t\

— SO

g

FIGURE 48. Exampie of fuel consumption rate during air refueiing.
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MIL-M-85025A(AS)

MAXIMUM RANGE DESCENT

Descent Speeds

MODEL P ENGINE:
DATE STANDARD DAY
DATA BASIS
IDLE POWER
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MIL-M-85025A( AS)
MAXIMUM RANGE DESCENT
Time Rasguired To Descend From Salected Altitude To Sea Level
MODEL: ENGINE:
DATE: BASIS STANDARD DAY
DATA :
IDLE POWER
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FIGURE 49. Example of maximum range descent. - Continued
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MODEL:
DATE:
DATA BASIS:

MAXIMUM RANGE DESCENT
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MAXIMUM RANGE DESCENT

Fuel Required To Descend From Selected Altitude To Sea Level

ENGINE

STANDARD DAY

MODEL:
DATE:
DATA BASIS:

IDLE POWER
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LANDING SPEED

MODEL: ENGINE:
DATA AS OF: FUEL GRADE:
DATA BASIS: FUEL DENSITY:
NO FLAP LANDING AND INITIAL STALL WARNING SPEED
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FIGURE 50. Example of landing speeds.
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LANDING PERFORMANCE
GROUND ROLL

MODEL: ENGINES:
DATA AS OF:
FUEL GRADE: JP-4
DATA BASIS: FLIGHT TESTS FUEL DENSITY: 6.5 LB/GAL

FLAPS 400
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LANDING PERFORMANCE
TOTAL DISTANCE FROM 50 FT HEIGHT

MARE! - ENGINES
DATA AS OF : FUEL GRADE: JP-4
DATA BASIS: FLIGHT TESTS FUEL DENSITY. 6.5 LB/GAL
FLAPS 40©
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1. HARD WHEEL BRAKING
2. DISTANCES WILL BE 2/3 GREATER WITH MODERATE BRAKING
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FUEL TRANSFERRED VERSUS RADIUS

MISSION TYPE: HI-LO-HI
REFUELING ALTITUDE: 5000 FT

CONFIGURATION:
(1) D-704 REFUELING STORE

DATE: 15 FERRUARY 1971

DATA BASIS: ESTIMATED FUEL DENSITY:
B~ T——TREFUELING RATE 450 GP.M. AT 250 K.

H— T —|REFUELING RATE 200 G.P.M. AT 250 K.
Y 20—
2, = |, LOITER TIME 1/2 HR.
a9 = A LOITER TIME 1 HR.
<3 = # LOITER TIME 1 1/2 HR.
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FIGURE 53. Examnle of fuel transferred versus radius.
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AIRCRAFT CONFIGURATION:
CLEAN
DATE: NOVEMBER 1972 FUEL GRADE: JP-5
DATA BASIS: ESTIMATED FUEL DENSITY: 6.8 LB/GAL
g
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35,0600 FEET
NE CONFIGURATION ENGINE(S):
) AIM—7 ICAO STANDARD DAY
DATE: 1 JANUARY 1972 FUEL GRADE: JP-5

DATA BASIS: FLIGHT TEST

DISTANCE--NAUTICAL MILES

FUEL DENSITY: 6.8 LB GAL
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i

DATE: 15 FEBRUARY 1971
DATA BASIS: ESTIMATED

PRESSURE ALTITUDE

| aooc0ft

COMBAT ALLOWANCE &
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INTERMEDIATE THRUST
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DRAG COUNT

[ x]

- D S G G G W D S e N a0 N . ..

u;§§>\ ]
W

=
Z0000 r1 i l
10000 FT. I / 1
SEA LEVEL__ [ / ]
! i
H 1
L) i
!H!i!!!!i”!!iﬂ!!i!!!!i!!!' 1
1
30 40 50 60 =
INITIAL GROSS WEIGHT 1
— 1000 iB o i
4 7 l g
— 1 :
= L
10 == “\ \\\ i 1000 15
= ]
" 543\\\\&\ b
- M == ,
F4 = 0,4
b3 20 eum— g
‘ = lB
w — 10cCe o000 18 %0, N
— llmts&\\\‘%\f@\ \ \
é E f‘ (6 (o% IA ,
30 e e \lk.. —
— \\2000 LB, 30 MINUTE
= 13000 LB. OPERATIONAL
= 14000 L8, LMt
40—
FIGIIRE &A& Fvamnlae nf caomhat allawance
VAV ~ s B SN WA Ilyl\- \¥ ASAA LI VAT ) WML aIvITUIIV G .

—— g g —ccwsamew - —-— ———— —— = - —

[ U T v ————



Downloaded from http://www.everyspec.com

MIL-M-85025A(AS)
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CONDITIONS:
DATA BASIS:
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ALTITUDE LOST IN PULLOUT
SUBSONIC SPEED BRAKES RETRACTED

GROSS WEIGHT 40,000 POUNDS

ICAO STANDARD DAY

ENGINE(S):

1 AUGUST 1968
DATA BASIS: FLIGHT TEST
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ESSENTIALLY THE SAME WITH MILITARY THRUST.

1.

ACCELERATION BUILDUP TO 19 UNITS (AOA),
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PULLOUT BASED ON 1.0G PER SECOND
OCCURS FIRST,

2.

Example of altitude lost in pullout.
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LV LL nNeigrii LINV LLUT L
CONFIGURATION: SEE NOTES BELOW REMARKS
ENGINE
ICAO STANDARD DAY
DATE: 1 MAY 1976 FUEL GRADE: JP-5 v
DATA BASIS: WIND TUNNEL AND FLIGHT EXPERIENCE FUEL DENSITY: 6.8 LB/GAL
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CURVE NO. CONFIGURATION GROSS WEIGHT | DRAG INDEX
® CLEAN 15,275 LB 0
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AND ¢ RACK
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® ©
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FIGURE 60. Example of level flight envelope.

—
()]
[00]




MIL-M-85025A(AS)

156 OCTOBER 1971

DATA BASIS: ESTIMATED

DATA AS OF:

TANKER CONFIGURATION
5 PYLONS AND GUNS

TANKER SPEED ENVELOPE
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1-300 GALLON REFUELING STORE PLUS 2-300 GALLON TANKS
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MACH NUMBER
Example of tanker speed envelope.

FIGURE 61.
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15 AUGUST 1969

CLEAN
DATA BASIS: FLIGHT TEST

AIRPLANE CONFIGURATION
DATE:

MIL-M-85025A(AS)
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Example of V-N envelope.

FIGURE 62.
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FUEL GRADE: JP4
FUEL DENSITY: 6.5 LB/GAL

ENGINES (2):
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FIGURE 64.

DATE: 1 SEPTEMBER 1965
DATA BASIS: FLIGHT TEST

MIL-M-85025A(AS)
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STATIC POWER CHECK FOR TAKE-OFF

MAXIMUM POWER

AIRCRAFT CONFIGURATION:
ALL FLAPS, GEAR DOWN

DATE: NOVEMBER 1972 MODEL
DATA BASIS: ESTIMATED ENGINES
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FUEL GRADE: JP5
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50 PERCENT FLAPS

4 ENGINES

MAXIMUM POWER

FUEL DENSITY:
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MAXIMUM POWER

CLIMB-OUT FLIGHT PATH
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4 ENGINES

1968

T56-A-16 ENGINES
DATE: SEPTEMBER
DATA BASIS: ESTIMATED

MODEL:
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. Maintain maximum power until best climb speed or 5
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initial phase of the first sheet.
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6. After flaps are up, accelerate to best climb speed.
7. Climb at maximum continuous power at best climb speed.
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3. Climb at 50 ft obstacle clearance speed.
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MIL-M-85025A(AS)

CLIMB-OUT FLIGHT PATH

MAXIMUM POWER

50 PERCENT FLAPS

CLIMB-OUT ;'@
| [FACTOR

]
1
|

1334001 - 3DNVLSIA 1D1LHIA

NAUTICAL MILES

- Continued

L=~
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Example of climb-out flight path.

FIGURE 67.
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Example of maximum range cruise.
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TWO-ENGINE OPERATION

NAUTICAL MILES PER 1000 LB OF FUEL

] e be ewee
18 + - Esass
18 89 59 b 1St
aae [ad s g
sage /e s
T
o man: .«Zu
inae Japun: sosa:
7. T o]
N
[a]
W [
w 1
Q. t + T
F 0 P =
w s
0] T
4 . T
g T
@ 113 1
b3 T W 1
3] _ w
13 1
X 4 sis I sest
T .

1

1
H HHH

Suby b

jissss

H
88!

i+

240
220 B+

73N4d 87 0004 H3d SATIN TVIOLLNYN

MIL-M-85025A(AS)

Iy

— T A

=

MACH NUMBER

-

8

HHH

gas

Lk

TTTTY

CABLIBRATED AIRSPEED, KNOTSH

14018

111

TIT

D, KNOTS

AT

03

b

Example of nautical miles per 1000 pounds of fuel.

jessns

TRUE AIRSPE

0.2

FIGURE 71.

0.1

sas




Downloaded from http://www.everyspec.com

871 000'6Z 30 LHOI3IM 13Nd OH3IZ NO Q3sva 'S

s .
, 00001 ONIGNY HO4 IONVMOTIV ON 't
000'0Z SILNNIW ¥

9at 8yl ads ooo'or 870002 = 13n4 3IAHISIH T
%) SV ) 30NLILTV 13437
, . , R v3S WOHH ONISWITD A8 3ONVEHNANI WNINIXYIN HO
000°0v 000°9¢ 00S°2€ 81 IMOAY | 5001117V ANV LY 3ONVHNANS LHVHO WOHH av3y 'L
Zv1'€4-0006 | 0006-0005 | 000SO00Z | 871-W3H13nd 'ST.LON

$@33dS Y3107

SHNOH — 3NWIL

0C0'0E {aNV 13N 4 81 S£ SIYINDIY L4 000'0F WOH:l LN32$3d "¢ SANIN 30IND HLVd GWIT) ==

ONINIVINIY 13N === v e

0'8 0L 09 0's 0y 0z 0L 0 ;
Mnu E i 3338281 »u M, W.M i W 8535 m i 33 H,q seiea: ibaas: 0 7 ua m _nun Hdw —ONN/_ €€ O;_
; : w H Sheas j ; : I
g o e e e i G Toez]eee]
F i _ 3 “ i i = ;
i _ w 2] ke i Al o0 Jozz]evo]
§iets 525 da5' SSasmasa - s aRas |8 I . ! !
i figd m o 55 LTI S0 INE e o : i
i i m“u 5 2 FHEE i oLt : [ st Jozz]wvo]
=2 ' S ! i : i i :
i i Eoip EHiE i : ,
Hi SEef ispane: saseit HEE =2 a1 SEaraszisistasstyd: 3 i oz Jozz]svo]
HH t Ses0s jssasas HEHT 3 HE HE 1
13A37 vas i H i e i P ! i
Wous [ 3 deiseastcats : i5E s i i rosggantt HEenE Sea it [ sz Jocz]eso]
3 ; ) S S § B Sf t ¢
30N1ILY S m ik A w. _ m, xw : nm,; EsEs: 1o § i 3 o rom _QNN _ am.&_
HOIH _zoumu_,“% 2 $ i :ceecd i ; Finii i
30NLI417V 3ONVHNAN3 e § [sc_Joozfoso]
WNWILO IR gEgeiRss: fofsd S 1
L R 5 i i B e I P
30NL11V I
{31107 WNWILO 31VIHIOHddY 0001 ‘ON
Ol aN3JS30 HO awlitd 1v [ 40 HOVW

‘JONVHNANI WNINILDO 304

ALISN3T 13N (¥) NOILVHNDIANOD
3avH9 1304 AVQ QYVANV LS
‘SINIONS SANIDNZ OML
37140Hd FINVHNANIT WNWIXWYW

SAIMD H¥3IMOd
ALVIOIWHILNI

‘SISve viva
‘40 Sv viva
13Q0W

Examplie of maximum endurance pro

181



Downloaded from http://www.everyspec.com

MIL-M-85025A(AS)

PRESSURE ALTITUDE — 1000 FEET
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DENSITY ALTITUDE CHART
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FIGURE 75.
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LONG RANGE POWER CONDITIONS

STANDARD DAY

ENGINE(S):

MODEL(S):

Bu3/1H/G - MOI4 Jany

wn Q
N

I

=—-—v
!
1
!

18

— +—

I

.QiX‘

oy ‘.
b

777

Y,

19

———
-

i
!

~
: ;I.% | 0.@.‘. ,
DU |\ V1 08 P O BN SRR :
s U S EaetassC & i nae
QDL QO
[ o ol i | ] | IR
- fietag i e 1 .- | SRS
= e i
F— S8 <L s
- SO - —F Q
— = R RO
W -+ w%%‘ﬁ: -
TR o gt 48§ ]
N b oo HH e
. B H-sgst—
BN B BERSEEE
IT =

il

T x Rk 1}m
- g 8l I 1
S e R E =t
DR U PR =s I

L R til.2

et

-

-

T1:::888 %

23

it § R SR B ] ok .H
R | R :..NM Hﬁ&:\,uﬂf:- T <N 215! o * SERESRas
— PR RPN Y OO SRR (N S - U IS S . [

. . RN N Uw DU % e f — H} ,lll\.le&I«J M
EECEREEES TR R % o o RS S R I e Besas

R

5000 Feet
10000 Feet

YUUUV T TEL |
1000 Feet 7

L ENANN T

1} H——1000 Feet

L 110000 Feet |

r t
b

4

>_i,
25

St | U r i : e ot \QN R 4
BUSUNENS SOUREREDE () DS EDRNTNE I s TSI S B D I -
S .IWii e = + Sy A0y J I v i ppURgpass
SRR EEuts it SRt REbe t a2 /i nu=o e B fAt—1-H b

# i

26

[an3 g1/s3IIN 1BI1INEN 1Y

- abuey 214108dS

Y]
~N

B4 "ul- dWYIW

Gross Weight - 1000 Lb

For Recommended Cruise Airspeeds.

1.
2. Normal mixture,

NOTES:

3. Cowl flaps closed.

4. Oil cooler flaps closed.

Example of long range power conditions.

FIGURE 79.

188

e omadim



ENGINE(S):
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FUEL DENSITY:

GRADE:

Kiac
NIAS

MAXIMUM POWER

ENGINES:
FUEIL

NOZZLE ROTATION SPEED
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SHORT TAKEOFF NOZZLE ROTATION SPEED

AMBIENT TEMPERATURE - °C

CONFIGURATION:

MODEL.:
DATA AS OF:
DATA BASIS:

1

=2

Exam

FIGURE 81.

190



MAXIMUM POWER
ENGINES:

FUEL GRADE:
FUEL DENSITY:

SHORT TAKEOFF NOZZLE ANGLE
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MODEL:

DATA AS OF
DATA BASIS
CONFIGURATION:
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MIL-M-85025A(AS)

VERTICAL TAKEOFF GROSS WEIGHT LIMIT

GRADE-
SAUC!

FUEL DENSISTY:

MAXIMUM POWER
ENGINES:
FUEL

MODEL:

DATA AS OF:
DATA BASIS:
CONFIGURATION:

NOTE

PODS, WEIGHT LiIMIT MAY BE DEGRADED

-UP TO 700 POUNDS.

WITH FUSELAGE MOUNTED STORES OR GUN

1.

iimit.

ght

Example of vertical takeoff gross wei

FIGURE 83.
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MODEL:

DATA AS OF:
DATA BASIS:
CONFIGURATION:
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ROLLING VERTICAL TAKEOFF DISTANCE

MAXIMUM POWER
ENGINES:

FUEL GRADE:
FUEL DENSITY:
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ENGINE(S}):

FUEL GRADE:

FUEL DENSITY:
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MODEL(S):
DATA AS OF:
DATA BASIS:
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MIL-M-85025A(AS)

FT. CORRECTION

ALTITUDE CALIBRATION ALL CONFIGURATIONS

MODEL(S): ENGINE(S):
DATA AS OF: FUEL GRADE:
DATA BASIS: FUEL DENSITY:
40
————(SEALEVEL
-0—0—0— }{(2000FT)
JIgrrrtrid
30 14(4000 FT)
20
10
poet
-
Pr
1 11 111 111
0 1 1{1] F111] 1111
30 40 50 60 70 80 90 100

INDICATED AIRSPEED - KNOTS

FIGURE 86. Example of altitude calibration chart (helicopter).
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MIL-M-85025A (AS)
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Example of density altitude/temperature conversion (helicopter).

FIGURE 87.
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SHAFT HORSEPOWER VS TORQUE

ENGINES:

DATA AS OF: FUEL GRADE:
DATA BASIS: NOTE FUEL DENSITY:
MAXIMUM ALLOWABLE ENGINE DETERIORATION IS 10 PERCENT BELOW
ORIGINALLY INSTALLED BASELINE POWER, SEE APPLICABLE ENGINE
POWER PLANT BULLETIN FOR METHOD OF DETERMINING AND
RECORDING ENGINE DETERIORATION.
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FIGURE 88. Example of shaft horsepower vs. torque (helicopter).
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MIL-M-85025A(AS)

FUEL FLOW VS TORQUE

—— N, ——RPM
T
MODEL: ENGINES:
DATA AS OF: FUEL GRADE:
DATA BASIS: FUEL DENSITY:
1
1
2000
y 2
4
1600
,7
2 /
4
S A
w
7
w Vi
2 /)
4
1200 7
L
/!
-+
800 4
Pd
y
4
/]
// _
/]
7/
/
400 r[
Vi
A
v
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

TORQUE - PERCENT

FIGURE 89. Example of fuel flow versus torque (helicopter).
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MIL-M-85025A(AS)

ENGINE PERFORMANCE

N¢ RPM
MILI P
MODEL: LITARY POWER ENGINE:
DATA AS OF: FUEL GRADE:
DATA BASIS FUEL DENSITY:
20000

16000 |

12000

8000

ALTITUDE-FEET

4000

TORQUE PERCENT

FIGURE 90. Example of engine performance (helicopter).
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MAXIMUM POWER
MODEL: EMGINE:
DATA AS OF: FUEL GRADE:
DATA BAS!S: FUEL DENSITY
18 T T 1
|
0AT - °C
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ANV \?\ 3 \\\ b —50°
N 600 N1 1N N 1 -60°
0 24 A N . e A
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100% TORQUE TRANSMISSION RATING
WHEN LIMITED BY TRANSMISSION
RATING, USE DASHED INFLUENCE
LINES ON ROTOR RPM SCALE
i 1 +
a |
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2 30 [~ A, N W - \; \ \ \
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20 | W NN NTY
] i
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GROSS WEIGHT - 100 POUNDS
FIGURE 91. Example of maximum gross weight for hovering (helicopter).
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MODEL(S)
DATA AS

nec.
JFE .

DATA BASIS:

GR(DSS WEIGHT - POUNDS

~%c

OUTSIDE
AIR TEMPERATURE

HEADWINDS — KNOTS
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MODEL:
DATA AS

CLIMB PERFORMANCE -
TWO ENGINE MILITARY RATED POWER

ENGINE(S):
OF: FUEL GRADE:

|
H
1
¢
a
z
=
|
z
=
‘ I | |
10000}--------- : i
b | i |
s I, 3 — |
S B / 4 e P e 1A -
L TIPS A R VAR IS AR S g B G g
= UL SO0 NI SRR P AN B P e
g
(]
FIGURE 93. Example of climb performance - two engine military rated power

(helicopter).
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MIL-M-85025A(AS)

SERVICE CEILING —
TWO ENGINE MAXIMUM CONTINUOUS POWER

ENGINE(S):

MODEL(S):

FUEL GRADE:

DATA AS OF:

FUEL DENSITY:

DATA BASIS:

10000
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FIGURE 94.
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INDICATED AIRSPEED -
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A(AS)
A(AS)
BEST RANGE
MODE ENGINES:
STANDARD TEMPERATURE
DATA AS OF: 100% N, FUEL GRADE:
DATA BASIS: FUEL DENSITY:
" 80 ,
: - . P
w 50 | . PRESSURE ALTITUDE
o 1000 FEET
& B )
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FIGURE 95. Example of best range (heiicopter).
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MIL-M-85025A (AS)

"DENS. ALT. ~1000 FT

FUFL GRADE:
FUEL DENSITY:

ENGINES:

DENS. AL T.~1000 FT.

1007 Nf (18966 RPM)
TwO EXTERNAL STORES

RAFT REDLINE

AIRC

[GROSS WEIGHT ~ 1000 1 BS
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MIL-M-85025A(AS)

TIME & RANGE VS FUEL
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MIL-M-85025A(AS)

MAXIMUM ENDURANCE
STANDARD TEMPERATURE
100% Nr
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1000 FEET

~ i
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GROSSWEIGHTA,1000 LBS

T
1

Example of maximum endurance - two engines
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FIGURE 98.
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MIL-M-85025A(AS)
LT PAINLIRANCE
MODEL: ENGINES:
DATA AS OF: FUEL GRADE:
DATA BASIS: FUEL DENSITY:
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NOTES
1. REFER TO ABILITY TO+OVER | 2. WHEN LIMITED BY TRANSMISSION
CHARTS FOR DETERMINING | RATING, USE DASHED INFLUENCE
MAXIMUM GROSS WEIGHTS. LINES ON OAT SCALE.
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FIGURE 99. Example of hovering endurance - two engines (helicopter).

208




ITY:

ENGINE:
FUEL GRADE:
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SINGLE ENGINE RANGE CHART
AND MAXIMUM CONTINUOUS
100% Nf (18966 RPM)

MODEL:
DATE:
DATA BASIS:
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Example of single engine range (helicopter).
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MIL-M-85025A(AS)

ENGINE:

TWO EXTERNAL STORES

MODEL:
DATE:

FUEL GRADE:

CALT. " 1000 FT.
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DATA
DATA

PRESSURE ALTITUDE nv 1000 FT

ROTOR SPEED nu % Nr
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SINGLE ENGINE SERVICE CEILING

VELOCITY:
ONE ENGINE MAXIMUM POWER
ENGINE:

AS OF: FUEL GRADE:
BASIS: FUEL DENSITY:
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