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PERFORMANCE SPECI FI CATI ON
MANUALS AND ABBREVI ATED CHECKLI STS, FLI GHT

This specification is approved for use by the Departnent of the
Air Force and is available for use by all Departments and Agenci es
of the Departnent of Defense.

1. SCOPE

1.1 Scope. This specification covers the requirements for the preparation of
f our types of flight nanuals and three (3) types of abbreviated flight
manual checklists for all types of aircraft. This specification contains
appendi ces which will allow for the tagging of flight manual infornmation for
digital deli Ver% to the governnent. These will allowthe flight manual to be
prepared in either a paper or electronic presentation. Appendices A through C
provi de the Document Type Definitions (DID) required to prepare the manual s
specified herein. Adherence to this specification is essential to assure

maxi mum st andar di zati on of the flight manual program however, requirements
that are not applicable to a specific aircraft wll not be included. Further,
any features applicable to a specific aircraft, but not specified herein, will
be included in the manual unl ess waived by the acquiring activity (see 6.2).

1.2 Detail. The level of detail contained in this performance specification
is necessary to conply with the requirenents of the Continuous Acquisition and
Li fe-cycle Support (CALS) system

1.3 Types of manuals. The four types of nanual s covered by this
specification are:

Fl i ght Manual (seven sections) (see 3.3)

Performance Data Manual (see 3.4)

Beneficial comrents (recomrendations, additions, deletions) and any
Berti nent data which may be of use in inproving this document shoul d
e addressed to: Det 2, HQ EST AV-2, 4027 Col denn Hay, Suite 300,

Dayton, CH 45431-1672 by using the Standardi zati on Docunent
| npr overrent Proposal (DD Form 1426) appearing at the end of this
docunent or by letter.

AMSC F7030 AREA TMSS

Distribution Statenent A Approved for public release; distribution is
unl i mted.
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M ssion O ew Manual (see 3.5)
Suppl enent al Manual (see 3. 6)
2. APPLI CABLE DOCUMENTS.

2.1 Ceneral. The docurrents listed in this section are specified in sections
3 and 4 of this specification. This section does not include docunents cited
in other sections of this specification or recomrended for additiona
information or as exanples. Wiile every effort has been nmade to ensure the
conpl eteness of this |i1st, docunent users are cautioned that the¥ nust meet
all specified requirements docunments cited in sections 3 and 4 of this
specification, whether or not they are |isted.

2.2 overnnment docunents .

2.2.1 Specifications, standards, and handbooks . The foll ow ng

speci fications, standards, and handbooks forma part of this document to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Department of Defense |ndex of
Speci fications and Standards (DD SS) and suppl enent thereto, cited in the
solicitation (see 6.2).

SPEQ FI CATI ONS

Mlitary
M L- W5013 Wieel and Brake Assenblies: A rcraft
M L- M 5096 Mlitary Specification, Minuals Technical:
I nspection and Mi nt enance Requirenents;
Accept ance and Functional Check Flight
Procedures and Checklists; |nspection VWrk
Cards; and Checklists; Preparation of
M L- H 8501 Hel i copter Flying and Gound Qualities, CGeneral
Requi rement s for
Qi de
AFGS- 87221 Aircraft Structures, CGeneral Specification for
STANDARDS
Mlitary
M L- STD- 12 Abbreviations for Use on Drawi ngs, and in
Speci fications, Standards, and in Techni cal
Docunent s
M L- STD- 783 Legends For Wse in Aircrew Stations and on
Al rbor ne Equi pnent
M L- STD- 1793 Flight Performance, Air Vehicle
M L- STD- 1797 Flying Qualities of Piloted Vehicles
M L- STD- 38784 Manual s, Technical - General Style and For mat

Requi rerent s

2
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HANDBQOCKS
Mlitary
M L- HDBK- 1221 Manual s, Commercial O f-The-Shel f (QOTS)
(Unl ess otherwi se indicated, copies of the above specifications, standards and
handbooks are avail able fromthe Standardi zati on Docunent O der Desk, 700
Robbi ns Avenue, Buil ding 4D, Phil adel phia, PA 19111-5094.)
2.2.2 Qher government docunents, drawi ngs, and publications . The follow ng
ot her government docunents, draw ngs, and publications forma part of this
docunent to the extent specified herein. Uil ess otherw se specified, the
i ssues are those cited in the solicitation (see 6.2).

PUBLI CATI ONS

Air Force Techni cal Manual s
TO 1-1B-40 Vi ght and Bal ance Data
Air Force Policy

AFH 11- 203 VWat her for Aircrews (Formerly AFM 51-12)
AFNAN 11- 217 Instrument Flying (Fornerly AFM 51-37)

AFl 11-215 Fl i ght Manual Procedures (Formerly AFR 60-9)
AFl 13- 203 Ar Traffic Control (Formerly AFM 60-5)

(Copi es of docurments required by contractors in connection with specific
procurenent functions shoul d be obtained fromthe acquiring activity or as
directed by the contracting officer.)

Governnent Printing Ofice (GO
Publication 310.1 Quality Assurance Through Attributes Program

(Application for copies shoul d be addressed to the Superintendent of
Docunents, U S. Governnent Printing Office, Washington D.C, 20402.)

2.3 Non-governnent publications . The follow ng docurment(s) forma part of
this docunent to the extent specified herein. Unless otherw se specified, the
i ssues of the docunments which are DCD adopted are those listed in the issue of
the DCDISS cited in the solicitation. Unless otherw se specified, the issues
of docunents not listed in the DOD'SS are the issues of the docurments cited in
the solicitation (see 6.2).

U S. Standard At nosphere, 1962
U S. Standard At nosphere Suppl ements, 1966

(Application for copies shoul d be addressed to the Superintendent of
Docunents, US Governnent Printing Ofice, Washington, DC 20402.)

2.4 Oder of precedence. In the event of a conflict between the text of this
docunent and the references cited herein (except for rel ated associ ated
specifications or specification sheets), the text of this document takes
precedence. Nothing in this docurment, however, supersedes applicable |aws and
regul ati ons unl ess a specific exenption has been obt ai ned.
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3. REQUI REMENTS.

3.1 Function of the manuals . The primary function of the manuals is t
describe the aircraft, its equi pnment, and their operation, characteristi
and restrictions. Sufficient information shall be included so that a fl
crew can operate the aircraft safely and efficiently. Sonme systens may
require individual nornal and emergency procedures, mal function anal ysis, and
alternate operations to provide nmaxi mumutilization of malfunctioning

equi prent. Duties that can be perforned by either the pilot or another crew
nmenber shall be assi Pned to the other crew nenber to mninze the pilot's
duties. These nmanuals are not designed to teach basic duties, but howto
appl y know edge of basic duties to the operation of the system Enphasis
shal |l be placed on any variations to basic duties that are created by uni que
characteristics of the system

0
cs,
i ght

3.2 Ceneral requirenents. Unless otherw se specified, the nmanner of
preparation and format for all manual s shall be in accordance with the
requi renents of M L-STD 38784, except as foll ows:

a. The flight manual (including supplemental and nission crew manual )
shal |l be arranged by sections and subsections (rather than chapters)
and perfornance data shall be arranged by parts. Al sections, as
wel | as parts, shall begin on a right-hand page.

b. Oitical emergency and minimumreaction itens shall be prepared in
10 point, extra bol d, uppercase letters.

c. Performance data shall be published as a separate manual, or when
specified by the acquiring activity, as an appendi x within the
flight manual (see 6.2).

d. Tables, charts, and graphs shall be considered illustrations and
shall be identified and nunbered as figures. Figure nunbers in the
perfornmance data shall include the perfornance data letter and part
nunber. For exanple, the first figure in perfornmance data A part 2
will be nunbered Figure A2-1.

e. Paragraph nunbers shall not be enpl oyed.

f. Section and part headi ngs shall be 18-point bol df ace uppercase.

g. Sideheads shall conformto the follow ng:

(1) Prinary sideheads: 14-point, boldface, uppercase letters,
with no text run-in.

(2) First subordinate sideheads: 10-point, bol df ace, uppercase
letters, with no text run-in.

(3) Second subordinate sideheads: 10-point, bol df ace, uppercase
and | owercase letters, with no text run-in.

(4) Third subordinate sideheads: 10-point, |ightface, uppercase
letters, with no text run-in.

(5) Fourth and all subsequent sideheads: 10-point, |ightface
uppercase letters, with the text run-in.
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h. Subsection headi ngs shall be 16-point, bol df ace, uppercase |etters.
A subsection is a najor subdivision of a section. Subsection titles
shall be centered at the begi nning of each subsection. Subsections
shal |l not be nunbered. Wen subsections are used, there shall be at
least two in a section. Subsections shall be divided into primary
and subor di nat e si deheads, as required.

i. Page nunbers for flight, supplemental, and nission crew manual s
shall be as specified in ML-STD 38784. Page nunbers of the
perfornmance data shall include the performance data letter and the

art nunber. For exanple: perfornance data A part 1, page 1 shal
e nunbered Al-1, and perfornmance data B, part 3, page 2 shall be
nunbered B3- 2.

3.2.1 Warnings, cautions, and notes . Warnings, cautions, and notes, and the
use of sane, shall be in accordance with ML-STD 38784, except that warnings
and cautions shall follow the paragraph/procedure. Warnings and cautions used
in flight manual checklists shall be held to an absolute mninum Unl ess

ot herwi se specified, only the nost critical warnings and cautions will be
included in the checklists. These warnings and cautions shall be approved by
the acquiring activity (see 6.2). Unless otherw se specified, if warnings or
cautions contained in the flight manual are not included in the checklist, the
checklist line itemshall be followed by a "W or a "C' (see 6.2).

3.2.2 Cbnsistencg. Al material in the flight manual and associ at ed
checkl i sts sha e reviewed for consistency throughout the manual and with
any other applicable manuals; for exanple, the takeoff technique specified in
Section Il of the manual shall be based on takeoff data presented in the
performance data. Al apparent or actual inconsistencies shall be corrected
or expl ai ned.

3.2.3 Duplication of procedures or techniques . The requirements of ML-STD
38784 apply, except as specified herein, for specific emergency and al ert
requi renents.

3.2.4 ke of color. Limted use of color is authorized in the flight manual
It's use shall be restricted to illustrations where standard black and white
print will not effectively convey or highlight the required information. For
illTustrations depicting danger zones; the color red shall be used to identify
hazardous areas; the color yellow shall be used to identify areas of potentia
hazard and the color green shall be used to identify safe areas. Unless

ot herwi se specified by the acquiring activity (see 6.2), color shall be used
to distinguish fl ow patterns on conpl ex hydraulic, fuel, bleed, airflow and
electrical diagranms. Color illustrations portraying multi-function (gl ass
cockpit) conponents and ot her displays such as col or weather radar, shall be
representative of the actual display.

3.2.5 References within the manual . The requirenents of M L-STD 38784 apply.
Ref erences to figures shall not be used in procedures.

3.2.6 References to other publications . The requirements of M L-STD 38784
apply. As a general rule, reference may be made only to other flight nanual
publ | cati ons.

3.2.7 Safety and operational supplenments . Formal Safety and (perational
Suppl enent's shall be prepared to the requirenents of M L-STD 38784, except as
specified by this paragraph.
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3.2.7.1 Arcrewnotices. The followi ng notes shall be included (as specified
below inall flight nmanual safety and operati onal supplements. These notes
shall be placed imediately after the title block and date of the suppl enent
and before the purpose (see Figure 1).

3.2.7.1.1 Instruction notice. The follow ng notice shall be included on al
flight manual safety and operational supplenents.

NOTI CE TO Al RCREWS

 Wite the nunber of this suPpIenent al ongsi de the changed
portion of the Flight Mnual.

3.2.7.1.2 Checklist notice. The follow ng notice shall appear on all flight
manual saf ety and operational supplenents affecting checklists.

e This suppl enent affects your Flight Grew Checklist. Renove the
checkl i st page(s) fromthe suppl ement and insert themin the
checklist. Retain original checklist page(s).

3.2.7.2 Supplenent title page changes . In the title block of either the
safety or operational supplenent, replace the words "Techni cal Manual " with
the words "Flight Manual ".

3.2.7.3 Status page for flight crew nanual supplenments . The |ast page of
each fornal flight manual safety/operational supplenment shall consist of a
suppl ement status page formatted sinilar to FIGQRE 2.

3.2.7.4 Abbreviated checklist pages for flight rmanual supplenents . Flight
manual supplements containing information that affects rel ated abbrevi at ed
flight crew checklists shall include tenForary checkl i st Bages whi ch refl ect
the suppl enental information. The checklist pages shall be marked on the
affected side, opposite of and in line with the page nunber with the

i dentifier OPERATI ONAL SUPPLEMENT or SAFETY SUPPLEMENT, as applicable. The
flight manual suppl ement nunber shall be placed in Parenthesis at the top of
t he page, opposite of and in line with the technical order (TO nunber. In
addition, each affected area or step shall be preceded with the identifying
code "(S)". The supplenent identifier, supplenment nunber, and identifying
codes shall be presented in uppercase, 10-point, bold type. Refer to FIQRE 3
for an exanpl e abbrevi ated checkl i st suppl ement page.

3.2.7.4.1 ddass 1 supplenent pages . dass 1 supplenent pages shall be
provi ded as single-sided, pre-cut or read%—to—cut pages whi ch can easily be
Iinserted into the vinyl sleeve and over the top of the existing page.

3.2.7.4.2 (dass 2 supplenent pages . dass 2 supplenent pages shall be
provi ded as doubl e-si ded, pre-cut, Brepunched ready-to-insert repl acenent
pages. The suppl ement pages shall be printed on naterial of the sane col or
whi ch meets or exceeds the durability standards of the existing checkli st
pages.

3.2.8 Changes to the flight manuals . Changes to the flight nmanual s shall be
prepared to the requirenents of ML-STD 38784, except as specified by this
par agr aph.
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T.Q 1F-13A- 1S 15

OPERATI ONAL SUPPLEMENT

FLI GHT MANUAL
USAF SERI ES

F- 13A Al RCRAFT

TH S PUBLI CATI ON SUPPLEMENTS T.Q 1F-13A-1 DATED 31 AUGUST 1984, CHANGED 1 MAY 1985. Reference to this
suppl ement will be nade on the title page of the basic manual by personnel responsible for maintaining

the publication in current status.

COMVANDERS ARE RESPONSI BLE FOR BRI NG NG THI' S SUPPLEMENT TO THE ATTENTI ON OF ALL AFFECTED AF PERSONNEL

D STR BUTI ON STATEMENT: Distribution authorized to US Gover nnent agencies only, admnistrative or operational

use 2 My 1987. Qher requests for this docunent shall be referred to O-ALOTIRT, Qonwa AFB, |owa 54966-1121.

WARN NG This docunent contains technical data whose export is restricted by the Arns Export Control Act(Title
22, USC, Sec 2751 et seq) or the Export Adnministration Act of 1979, as amended (Title 50, US C, App 2401
et seq). Molations of these export |aws are subject to severe crinminal penalties. Dissemnate in accordance

wth provisions of ARl 61-204.

HANDLI NG AND DESTRUCTI ON NOTI CE: Conply with distribution statenent and destroy by any nethod that will

prevent disclosure of contents or reconstruction of the docunent.

Publ i shed under authority of the Secretary of the Air Force

17 JULY 1987
NOTI CE TO Al RCREVS

¢« Wite the nunber of this supplement al ongside
the changed portion of the Flight Mnual .

e« This supplenent affects your Flight O ew Checklist.
Renove the checklist pages fromthe suppl enent and
insert themin the checklist. Retain original check-
list page(s).

1
Os Osg OPERATI ONAL SUPPLEMENT Os Os

FEEEEPEPEFRFEFFRFEPFFHFFEFFS

FIQURE 1. Exanple of Supplenent Title Page
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T.0 1E-3A-43-1-1S-66

STATUS PAGE

This page is published with each formal Safety and Qperati onal
Suppl ement for Flight Manual Program publications. It contains a
listing of the affected Flight Manual and its rel ated Suppl enents
and Checklists current on the date of this publication. Changes or
revisions in production are shown in parentheses.

Al RCREW FLI GHT MANUAL BASI C DATE CHANGE NO/ DATE

T.Q 1E-3A-43-1-1 1 JU 82 24 30 NOV 91
FLI GHT CREW GHECKLI STS BASI C DATE CHANGE NQ/ DATE

T.Q 1E-3A-43-1-1C.-4 1 JUW 82 22 21 OCT 91
T.Q 1E-3A-43-1-1A.-5 1 JUW 82 21 21 OCT 91
T.Q 1E-3A-43-1-1CA.-6 1 JUL 82 20 30 NOV 91
T.Q 1E-3A-43-1-1Q.-7 1 JUW 82 22 30 NOV 91

SAFETY AND CPERATI ONAL

SUPPLEMENTS DATE SHCRT TI TLE

1S- 63 12 DEC 91 SRCP 1T 2C DELI VERY
1S- 64 4 FEB 92 TCTO 547 SUP DATA
1S- 65 18 FEB 92 H- 1 RESTR CTlI ON
1S- 66 10 APR 92 COW PROCEDURES

I NOCRPCRATED, RESC NDED, OR DELETED SUPPLEMENTS

1S- 38 15 DEC 90 | NOCRPCRATED IN GHG 13
1S-59 1 JAN 91 RESO NDED

*Estinmated Distribution Date -
Status Page 1/ (2 Bl ank)

FIQURE 2. Exanpl e Suppl enrent Status page .
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(TO 1F-4(R) G- 1S-275) TO 1F-4(R) C- 1CL-1
TAXI | NG
1. Weel Brakes - TEST
2. Nose gear steering - ENGACE & GHECK
3. P- Flight instruments - CHECK CPERATI ON
4, P- Oxygen diluter lever - AS REQU RED
5. (P) Hectronic altimeter - ON SET CLEARANCE
PLANE
6. EV\SQ Electronic altimeter - CGHECK
(S) 7. P-W50 FLR - COHEX
(S) 8 (WO FLR node sel ector - STBY
9. (P-WVO RWEQM- AS REQU RED
10. Sensor checks - AS REQU RED
11. Wndow defog - ON

BEFORE TAKEOFF

Af ter

CoOoNO GAwWNE

13.

(P-WBOQ Harness & | eads - FASTENED

Internal wing transfer switch - NORVAL
Tanks 5&6 | ockout - AS REQU RED

Stab aug switches - ENGAGE

Flight controls - UNRESTRI CTED (WBO vi sual | y
check control surfaces)

Anti-ice switch - AS REQU RED

Stabilizer trim- CGK 1 TO3 UNTS NOSE DN
Fuel quantity - CHECK

(P-WsQ Canopies - OLCBE, GHEXK

Def og-footheat & tenp control - AS REQU RED
(WBO Command sel ector val ve

(P-WBO Lower ejection handl e safety guard -
CLEAR

Warning |ights/voi ce warning system- CHECK

runway |ineup -

14.
15.
16.

External transfer switch - AS DESI RED
Fl aps - DOM
Anti-skid - ON LIGHT QJT

OPERATI ONAL SUPPLEMENT Change 3 2-17

FI QURE 3. Exanpl e abbrevi at ed checkli st suppl enent page .
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3.2.8.1 Status page for change packages . Wen specified (see 6.2), a status
page shal [ be provided as part of the change package. This status page shal
be simlar to the status page for flight nmanual supplements (see FI GRE 2),
with the follow ng exceptions.

a. The | ead-in statenent shall read:

This page is published with each change package for Flight Manua
Program publications. It contains a listing of the affected
Flight Manual and its rel ated Suppl enents and Checklists current
on the date of this publication. However, formal Safety and
perational Supplements that are issued after the publication of
this change, wll contain a nore current version of the status
page. Changes or revisions that are in production are shown in
par ent heses.

b. The status page for changes shall be | ocated i mmediately follow ng the
final page of the List of Effective Pages. |t shall be nunbered with an
al phanuneri ¢ nunber which foll ows sequentially the | ast page of the List
of Effective Pages. The page nunber and change desi gnator shall be
| ocated as specified in ML-STD 38784.

3.2.9 Extent of coverage. The extent of coverage shall be governed by the
criteria specifiedin 3.2.9.1 and 3.2.9.2.

3.2.9.1 Conplexity. Systens conplicated by many controls or several nodes of
operation nmay require nore coverage than a systemthat is sinple. This should
not be construed to require extensive coverage of systens that are conplex in
their configuration but sinple in their operation. If conpl ex equi pnent or
operation concerns only part of the flight crew or concerns only special
personnel, then a Mssion Gew Manual shall be prepared, unless otherw se
specified by the acquiring activity (see 6.2).

3.2.9.2 Experience |evel of intended operating personnel . Coverage shall be
governed by the fact that the nmanual shall be suitable for use by personne
expected to operate the equipnent. The acquiring activity, in coordination
with the using conmmand(s), wll deternine the content and the conplexity of

t he coverage of the manual s.

3.2.10 Abbreviations and synbols . Abbreviations and synbols used in this
specification are contained in ML-STD 12 and M L- STD 783.

3.2.11 Paragraph headings .

3.2.11.1 e of "systen' and "general ." The word "systeml shall be used in
par agr aph headi ngs where possible; for exanple, the required prinary headi ng
shal | be, "ELECTR CAL SYSTEM" not "ELECTR CAL OONTRCLS," and "FUEL SYSTEM "
not "FUEL SYSTEM CONTRCL." (Ceneral headings of this type pernit the

i nclusi on of information concerning the systemin general, its controls, and
its indicators under a single primary paragraph heading.) The subordi nate
par agr aphs shall have headi ngs, such as, "FUEL SYSTEM CONTRCL" and " FUEL
SYSTEM | NDI CATCRS. " The headi ng, "CGENERAL", shall not be used unl ess no
suitabl e substitute can be deternined.

3.2.11.2 Selection of headings . Paragraph headi ngs shall be selected to
facilitate reference to the text. The paragraph headi ngs appearing in this
speci fication need not be used in the manual; for exanple, the heating, the
ventilating, and the pressurization systens will sonetines be covered under
separate headings. |In other installations, because of the conplete

i nt er dependence of the systens, the heading, "air conditioning system may be

10
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used nore advant ageously. Paragraph headi ngs shall not be included sinply to
show that the concerned subject natter is not applicable, unless a commonly
expected itemis omtted fromthe aircraft and failure to make reference to
that itemwould be interpreted by the reader as a publication error.

Par agr aph headi ngs and expl anations shall be included to indicate that certain
portions of the manual will be added as soon as tests have been conpl eted or
that the applicable material may be found in another nmanual. Each ﬁar agr aph
shal | have a heading or shall be inmmediately preceded by a paragraph headi ng.

3.2.12 Procedures. Procedures to acconplish any nornmal or emergency action
that the fTight crew may reasonably be expected to encounter shall be

i ncluded. Procedures are those actions by a crew nenber involving the
positioning of controls or the technique of operating the aircraft and its
syst ens.

3.2.12.1 Presentation of procedures . Procedures shall be presented in
checklist form in text, or in tabular format, as appropriate. Nunbering of
primary and subordi nate steps shall be in accordance with M L-STD 38784.

3.2.12.1.1 Flight manual procedural requirenents . Unless otherw se specified
by the acquiring activity (see 6.2), the pilot and copil ot procedures shall be
conbined in a single colum. Were multiple colums are specified, each
colum shall have a heading in bold type identif%i nﬂ the crew menber. Each
itemshoul d be stated as briefly as possible wt e subject being first and
then the required action; e.g., "Start levers - QUTGFF." If it is intended
that a systembe placed in a particular configuration rather than onl y t he
control, reference to the control is omtted; e.g., "landi n% gear - DOM', not
"l'anding gear lever - DOM'. In cases where controls nust be positioned but
the systemis not necessarily placed in operation, the control name (Ilever,
switch, etc.) shall be included. If a procedure is affected by conditions

exi sting when the action is performed, the words "AS REQU RED' shall be
substituted for the usual action; e.g. landing lights - AS REQIRED. An

expl anation covering the different positions in which the controls nust be

pl aced i n accordance with existing conditions shall followthis entry unless
such information is obvious. |f necessary to designate action by specific
crew nenbers, the designations shall be acconplished by means of capital
letters such as:

P for Pilot DSO for Defense System Cfficer

CP for Copil ot EWfor E ectronic Wrfare
Cficer

N for Navi gator
G for Qunner

E FE for Engi neer/Fli ght

Engi neer O for Cbserver

LM for Loadnaster RN for Radar Navi gat or

BO f or Boom (per at or CSO for Communi cations Systens
Qper at or

QC for Gound Oew

80 for (ffensive Systens
Cficer WEO for Wapons Systens
Cficer

S for Scanner

The crew designator may follow (preferred method) the action item or the crew
desi gnator may be placed in front of the procedure. In either case the
| ocation of the crew desi gnator shall be consistent throughout the manual and

11
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shal | be approved by the acquiring activity (see 6.2). |If nore than one crew
designator Is listed, the sequence of listing shall 1ndicate the order of
reporting. Procedures that are provided to define aircraft and system
operation technique are generally presented in paragraph form

3.2.12.1.2 Abbreviated checklist requirements . Procedures included in the
abbreviated fTight manual checklists shall be obtained directly fromthe
flight manual . Checklist procedures shall not include anplification. The

i nclusi on of warnings and cautions shall be as specified in 3.2.1.

3.2.12.2 Procedure anplifications. Amplifications of actions shall be
acconpl i shed by either an explanatory sentence foll owing the itemor by
substeps (1), (2), (3), etc. Exanples are:

a. Cear - WP

Check that the landing gear position indicators display the word
UP, and that the landing gear handle warning light 1s out.

b. Flight recorder - Check, then CFF
(1) Flight recorder switch O\, observe CFF |ight goes out.
(2) Insert headset plug at nonitor panel to check tine renaining.
(3) Flight recorder switch OFF, observe CFF light illun nates.

3.2.12.3 oordinated action. If a procedure requires simultaneous or

coordi nated actions, the actions shall be arranged in parallel colums,
chronol ogi cal |y, and nunbered in the proper sequence. No attenpt need be made
to have l'i ke nunbers opposite one another in the colums. If it is necessary
to show that the action in one colum nust be delayed until a series of
actions in another colum have been conpl eted, the former colum shall be |eft
blank until the required point opposite the latter colum is reached.
Coor di nat ed procedures or techniques for which a checklist is not applicable
(such as starting engines or takeoff) shall be provided in a tabular figure.
This table shall have two or nore colums (one for each crew menber) and the
actions shall be arranged in chronol ogical order as in a coordinated
checklist. Actions in the tabular format shall be witten in sentence form

wi t hout nunbered steps. In a checklist, if coordination is required between
the pilot and sone other crew nenber, a circle shall be placed around the step
nunber to identify the required coordination. If the action taken is to be

reported to the Eerspn readi ng the checklist, the action shall be in quotation
marks. Action that is not in quotation marks indicates that the crew nenber
conpl etes the action and renains silent.

3.2.12.4 Lengthy procedures. Were a phase of operation or a |engthy
procedure spans several pages, consideration shall be given to a breakdown
into subsections. Titles of continued procedures shall be duplicated on
succeedi ng pages (e.g., |NTER CR I NSPECTICN - Conti nued).

3.2.12.5 (Codes for types of operation. Codes identifying a type of
operation, where procedures differ fromthe nornal, shall precede the nunbered
item If only one such operation is being covered, it may be desirable to use
an asterisk (*) or other synbol. Such a synbol shall not be used el sewhere in
the procedures to indicate another neaning. The use of (S) is reserved
exclusively to identify areas within abbreviated checklists which were
affected by current flight nanual supplenments (see 3.2.7.4).

3.2.12.6 Procedures for checklist . Procedures contained in sections, other
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than the Nornmal Procedures, Emergency Procedures, Mssion Grew Duties and
Procedures Sections, shall be incorporated into checklists, when applicable.
Wen this is required, the procedural itemshall refer to the procedure
location within the flight nanual, for exanple, "3. kygen - checked (refer
to oxygen system Section 1)."

3.2.12.7 Hghrisk areas. Al high risk situations, nmaneuvers, and
procedur es shall be enphasi zed t hroughout the nmanual. The appropriate
response(s) in high risk conditions shall be stated.

3.2.13 Systens, controls, and indicators . Each nmajor systeminstalled on the
aircraft shall be covered under a maj or headi ng. The name of the system shal

be used as the primary paragraph headi ng and the name of each conponent,
control, or indicator as the subordinate heading. Sufficient views to
illustrate all instrunents and controls in all operating crew menber
conpartnents shall be included. The requirements of this paragraph apply
whenever there is a need to present systemoperation information. The
description of the systens shall be covered as foll ows:

a. An introductory paragraph shall cover the basic concept, function,
and integration of the system Specific controls nay be
nmenti oned. However, a detailed discussion of the systemshall be
avoided in order to maintain the general nature of the
i ntroductory paragraph. Information such as autonatic features
and sources of power may be included in the introductory
paragraph. This information shall be fully described in the
detail ed description. A reference shall be nade to the servicing
diagramfor fluid specifications (see 3.3.3.42).

b. A detail ed description on the operation of each systeminstalled
on the aircraft shall be provided. Normal and alternate
procedures shall be provided. Information on the peculiarities

and autonatic features of the systemshall be included.
Information shall be given regarding itens such as source of power
to operate the system (mechanical l ﬁ electrically, or
hydraul i cal | y operated) and means by which the system acconpli shes
its functions. The internal nechanics of the systemshall be
described only insofar as necessary to make conprehension of the
systemconpl ete. The integration of the systemw th other
aircraft systens shall be fully described, including the effects
that each systemcoul d have on the ot her

c. Each control, contributing to the oBeration of the system shall
be described, and its |ocation established. The description shal
i nclude the function of the control and the operation of each
control setting. A detailed description on how activation of the
control acconplishes the end result shall be stated (mechanically,
electrically, or hydraulically). An exanple is, "The | andi ng gear
| ever nechanically rel eases the uplocks and el ectrically positions
the hydraulic selector valve." (not, "The |landing gear |ever
OEerates the landing gear."). Descriptions of controls used in
the normal operation of a systemshall be listed first, followed
by descriptions of those controls used as backups to the nornal
controls. The description of the controls and the indicators for
a conpl ex systemmay be included in chart or tabular formfor
pur poses of clarity.

d. Al indicators, instrunents, and warning devi ces which are part of
the systemshall be fully described as outlined bel ow
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(1) The location of the indicator, instrument, or warning device.

(2) If not included in the detailed systemdescription,
i ncl ude the function.

(3) Power and input data sources for the instrument/instrunent
di splays. Effects of sensor linmtations on the displays.

(4) FErroneous indications |eading to unsafe operations.

(5) Aternate input data sources for instruments, including
degradation of indications that nay result fromuse of
alternate data

(6) If anindicator is very closely related to a single control,
the indicator nay be described in the paragraph covering the

cont r ol
3.2.14 lllustrations. A general arrangenent diagram (see 3.2.14.5), and an
adequat e nunber of ilTustrations to show the controls operable by the flight
crew shall be included. GCockpit and conpartment views shall be included, to
fully illustrate the areas that are used by flight personnel. |llustrations
shal | be added to the nanual as necessary to sinplify the conprehension of
equi prent and procedures. Illustrations shall be |ocated with their rel ated
text.
3.2.14.1 Types of illustrations. The use of illustrations shall be based on

clarity and econony of presentation, performance of function, and factual
representation

3.2.14.2 Callouts. Callouts on illustrations shall begin with the nunber 1
at the top Teft-hand corner and shall be arranged nunerically in clockw se
order. |If a clockw se arrangenent is not practical, the callouts shall be
arranged in lines reading fromleft to right or top to bottom Keys and
callouts are not required for illustrations on which the names of the controls
are legible on the printed page. Were the illustration will not suffer from
over crowdi ng, nomencl ature callouts may be used in place of nunerical callouts
and figure keys.

3.2.14.3 Panels and consoles. Repetitive views of panels and consoles to
illustrate differences between groups of aircraft shall be avoi ded. Panels
that are not identical in all the aircraft of a given series shall be |abel ed
"typical" and no attenpt shall be made to show mnor variations in
arrangenent. Variations in the addition and deletion of controls and
instrunents shall be indicated by inserts and by notations in the figure key.
The panels or consoles may be illustrated nmore than once if major changes in
configuration are invol ved.

3.2.14.4 Schematic gflc¥% diagrans . Schematic diagrans, prepared in
accordance with ML-STD 38784, shall be used as necessary to show the "fl ow'

of systens such as the hydraulic, fuel, electrical, and bleed systens. A
drawi ng shall be included to provide the reader with a mental picture of the
equi prent and it's location, while the schematic diagramis studied in detail
The drawi ng shall be presented on a separate page preceding the schematic

di agram unl ess space permts | ocation on the sane page. The schematic di agram
shall illustrate the operation of the systemin a nanner as straightforward as
possi bl e. To acconplish this, the conponents of the schematic diagranms shal

be presented in the foll owing order of inportance:

a. The flow of the systemshall receive prinmary inportance by having
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a mninmumof turns in the lines. It shall be presented so that it
can be read fromleft toright and top to bottom The flow shal

i nclude such itenms as generators, tanks, and reservoirs, which are
considered to be the starting point of nmost schenatic di agrans.
The di agramshall be arranged so that the flow of the systemcan
be traced with mninumof effort. O ossovers shall be avoi ded or
el imnated where possible. Return lines need not be shown in
their entirety unless required to enhance the understandi ng of the
system To avoid any suggestion of electrical wiring diagrars,

all electrical flowlines on electrical schematic di agrans shal

be represented bY wi de bands as opposed to thin lines. This

requi renent shall not be construed to include electrical actuation
lines which shall be represented by thin black |ines.

b. A separate pattern shall be used for each individual systemon any
one Illustration that wll distinguish between the supply,
pressure, and return systens. The same coding for each individual
system shal | be used throughout the manual .

C. Controls and indicators used by flight crews shall be second in
i nportance only to the flow of the system They shall be made to
stand out by being presented in their actual shape as well as
bei ng enphasi zed br neans of shading. Controls and indicators
shal | be set off slightly to the side. Controls on electrical
di agrans nay be placed directly on the flow lines.

d. Al flow control devices within the system such as check val ves,
fuel punps, accunul ators, and rel ays shall be identified.
Sol enoi d val ves shall be indicated as such and shall include a
notation indicating whether the valve is spring | oaded to the open
or closed position. Cnhce a synbol or device is established for a
valve or control, it shall be used for this type val ve throughout
the manual . Were diagrams are conplex by virtue of the
equi prent's autormatic features or interrelated controls, such
characteristics shall be covered by neans of explanatory text in
the diagraminstead of by schematic representation. On schematic
di agrans such as electrical, where a |large nunber of itens are
listed, the itens shall be presented in al phabetical order.

3.2.14.5 eneral arrangenent diagranms . Each nanual shall contain a diagram
entitled "general arrangenent diagram™ This diagramshall illustrate the
arrangenent of the aircraft, including itens such as external power
receptacl es, batteries, water containers, auxiliarK power unit (APU), entrance
doors, hatches, engine cover and tool kits, and other |oose equipnent. These
di agrans shall not include individual controls, aircraft systens, or emergency
equi pnent. The general arrangenent di agramshall consist of one or nore

di agrans as necessary to acconplish their function. The remaining infornmation
that nmust be covered may either be included in this diagramor segregated into
one or nore separate illustrations as indicated herein for the crew novenent

di agramand conpartment diagram |If desirable, two or nore of these
illustrations may be conbi ned into one diagram"C ew Movenent and

Conpartnent.” The follow ng requirenents shall be applicable to these
di agr ans.
a. The crew novenent diagramshall illustrate the various routes
available to the crew to nove about the aircraft.
b. The conpartnent diagramshall illustrate and identify each
conpartent that can carry cargo or that can be entered by flight
personnel. It shall identify each crew nmenber, normal |ocation
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and depi ct di nensions of usabl e space of each conpartnent. The
length shall be depicted by the portrayal of fuselage station
nunbers by conpartnent.

3.2.14.6 Exterior of aircraft. Views of the exterior of the aircraft shal
not contain squadron or any other identifying insignia.

3.2.15 Nomenclature. The name used for an itemof equipnent shall be
consi stent throughout the nanual. The name may be shortened provided the
identity of the equipnent is not confused.

3.2.15.1 NMNonenclature for equi pent, controls, and indicators . A

equi prent, controls, and indicators shall be identified by titles that are
descriptive of their configuration and function, and shall be conpatible with
their placarded or decal ed nonenclature, if possible. Titles shall be kept as
short as possible, but provide adequate differentiation between simlar itens.
Exanpl es are:

a. Wse "fuel selector handle,” not "fuel selector control,” and "flap
lever," not "flap control."

b. If there is a switch with a decal ed nonencl ature of "EMER CGEN "
use "energency generator switch." No attenpt should be made to

refer to this control as the "EMER GEN switch" sinply to duplicate
its exact decal ed nonencl at ure.

C. If two systens (e.g., hydraulic and fuel) each have an isol ation
val ve switch, then each shall be further identified as "hydraulic
i solation valve switch" and "fuel isolation valve swtch.”

3.2.15.2 Normenclature for control positions . Reference to a |abeled contro
position shall be shown in uppercase Tetters; quotation marks shall not be
used for this purpose. Were applicable, duplicate the exact |abel ed position

(e.g., "Armarment selector knob - STBY'). Reference to an inplied position
shall be indicated by capitalizing the first letter, with remaining letters in
| ower-case (e.g., "Flaps circuit breaker - pull").

3.2.15.3 Standard terninology . The requirements of M L-STD 38784 apply.
Term nol ogy shall be consistent with the intended operator's standard usage.
Were applicable, the follow ng standard term nol ogy shall apply:

a. Ref erences to a crew nenber shall be nade by position occupi ed and
not by qualification.

b. Cockpits in tandemseat aircraft shall be | abeled "front" and
"rear."

3.2.16 Quoting of nunmerical values . To the extent possible, a single
appropriate Tocation shall be used for quoting any nunerical val ue or val ues
so that if the value is changed, only one place in the nmanual will require
changing. For exanple, system capacities shoul d be di scussed under the system
description but limting val ues such as maxi mumor ni ni mum pressures woul d be
covered in Section V. References shall be made to the place containing the
information. |In the case of operating procedures in Section I, for exanple,
"...advance the throttle to nax power” rather than to repeat the val ue shown
in Section V for maxi num power.

3.2.17 Qperating lintations and restrictions . Al operating limtations and
restrictions shall be thoroughly covered (see 3.3.7). An explanation for the
limtation or restriction shall be included when further clarification is
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needed. Limtations of a nurerical value shall be rounded to the nearest
readabl e figure consistent with the conponent or system concerned, not to
exceed maxi numsystemlimts.

3.2.18 Instrunent accuracy. Acceptable tolerances and fluctuations of
instrunents shall be stated if they are significant to the operation of the
aircraft. Lintations which cannot be detected by the crew menber shall not
be i nposed.

3.2.19 Miltipurpose controls. Controls that are used to operate nore than
one system such as a fuel and oil shutoff switch or a bonb-rocket-drop tank
rel ease button, shall be nentioned in connection with each system concerned.
Detai | ed coverage regarding the control shall be included under the prinary
system Reference shall be made to the other systemdescription as necessary.

3.2.20 Equi pnent | ocati on. Famliar objects shall be utilized in |ocating
equi prent. Stations or bul khead nunbers are acceptabl e only when they are
identifiable to the flight crew |If two or nore conpartments exist, each
shall be identified.

3.2.21 Arcraft designation. Reference to the aircraft by nmodel or series
desi gnation shall be avoi ded throughout the manual ; for exanple, the reference
shall be "The aircraft is equipped with.." not "The F-22A is equi pped with
..." Reference to a specific nodel or series, as necessary, is permssible in
a manual containing several nodels or series.

3.2.22 Arspeeds. Al airspeeds for takeoff, clinbout ﬁobstacle cl ear ance),
approach, Tanding, stall speed, and associated charts shall be presented in
the airspeed format needed by the prinmary crew menber using the information.
The flight crew shall not be required to convert airspeeds while utilizing
procedural data or the associated charts.

3.2.23 ldentification of various groups of aircraft . FEfectivities or

di stinctions between groups of aircraft shall be nade only when such
information is of definite value to the flight crewin the operation of the
aircraft. The two methods nornally used to quote effectivities or

di stinctions between various groups of aircraft are: (1) noting the
appl i cabl e serial/block nunber range, or (2) by neans of a codi ng system
Wer ever practical, visual cues should be used for differentiation; e.g., if
some aircraft are equipped with a tail hook systemand the detail ed
effectivity has been previously defined, then a procedural line itemnay be
"Tail hook - DOM (SOVE AIRCRAFT)" or "Tail hook - DOM (If Installed).” If a
coding systemis utilized, the follow ng shall apply:

a. Paragraphs that do not cover all the aircraft listed on the title
page shall be identified by a selected code. The code shal
appear at the top left-hand corner and prior to each paragraph
headi ng or procedural step to which the code applies. This
requi renent means that every paragraph requiring an identification
code shall have one properly placed, even if there are severa
par agr aphs applicable to the same version presented i n succession.

b. Paragraphs that are applicable to all series of the aircraft shal
not carry a notation.

c. Not es, cautions, and warnings shall be treated as individua
par agr aphs for codi ng purposes.

3.2.24 Arcraft affected by nodification . Coverage for aircraft affected,
either in production or by nodification, shall be identified. Areas
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identified should be arranged so that, when all aircraft are nodified,
nonappl i cabl e material can be renmoved without an entire rewite of the area.

3.2.25 Security classification. Unless otherw se specified, the flight
manual and associ ated checklists shall be unclassified (see 6.2). |If
classified data is required, the data shall be placed in a separate

suppl emental nanual (see 3.6). dassified data shall be nmarked to the
requi renents of M L-STD 38784.

3.3 Hight manual . Unless otherw se specified, the flight manual shall

consi st of seven sections. Wen specified, the associated perfornmance data
shal | be provided as an appendi x wthin the flight nanual (see 3.4). The
acquiring activity shall specify the types of manual s and abbrevi at ed
checklists to be procured (see 6.2). Al sections shall begin on a right-hand
page starting with an introduction paragraph. The arrangenent of each section
shall be as specified herein and shall be changed only with the approval of

the acquiring activity (see 6.2). |If sections are added, the additional
sections shall follow Section ViI and shall be nunbered consecutively starting
with MIIl. Titles for the additional sections rnust be approved by the
acquiring activity (see 6.2). |If a given section is not required, a stand-

al one section title page shall be provided (on a right-hand page) along with a
notation stating the section does not apply. |If the section has been repl aced

bK a suppl enental manual (i.e. a Mssion Oew Manual ), the section title page
shall provide a reference to the rel ated manual by TO nunber and title. The
follow ng section shall begin on the next right-hand page. The arrangenent of
the flight manual shall be as foll ows:

a. Front matter - (see 3.3.2)
b. Section | - Description and Qoeration (see 3.3.3).
C. Section Il - Normal Procedures (see 3.3.4).
d. Section IIl - Emergency Procedures (see 3.3.5).
e. Section IV - Mssion Oew Duties and Procedures (see 3.3.6).
f. Section V - (perating Linmtations (see 3.3.7).
g. Section VI - Flight Characteristics (see 3.3.8).
h. Section VII - Adverse Wat her (peration (see 3.3.9).
i. Additional Sections as approved by acquiring activity.
j- Performance Data (when specified) (see 6.2).
k. A ossary.
l. Al phabeti cal | ndex.
3.3.1 Trainer version aircraft . Wen applicable, a discussion shall be

i ncl uded to describe the essential differences between the basic aircraft and
its trainer version. The discussion shall be linited to those differences
affecting flight crew operation of the aircraft and performance vari ati ons.
This data may be included in the nain differences table (see 3.3.3.1.4).

Unl ess ot herwi se specified by the acquiring activity this data nay be I ncl uded
in accordance with 3.3(i) or within Sections | through VIl and the performance
data (see 6.2).
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3.3.2 Front natter. The general manner of preparation of front matter for
the flight manual, performance data nanual, suppl enental nanual, and the
abbreviated flight nmanual checklist shall be in accordance with M L-STD 38784
except as specified bel ow

a. Title page (see 3.3.2.1).

b. List of Effective Pages (see 3.3.2.2).

c Verification Status Page (see 3.3.2.3).

d. Tabl e of Contents (see 3.3.2.4).

e. List of Illustrations (see 3.3.2.5).

f. Foreword/ I ntroducti on/ Preface (see 3.3.2.6).

3.3.2.1 Title pages. Title pages for flight rmanual s, perfornmance data
manual s, and suppl enental flight manual s shall be in accordance with the
requi renents of ML-STD 38784, with the exception of the foll owi ng speci al
requi renents.

a. For flight nmanuals: The words "TECHN CAL MANUAL" shal |l be repl aced
by FLI GHT MANUAL.

b. For performance data nanuals: The words "TECHN CAL MANUAL" shal | be
repl aced by:
FLI GHT MANUAL
APPENDI X 1
PERFORMANCE DATA

c. For suppl enental manual s: The words "TECHN CAL MANUAL" shal | be
repl aced by:

SUPPLEMENTAL

FLI GHT MANUAL

3.3.2.1.1 Supersedure notice. The supersedure notice for a change or
revision shall be placed on the title page in accordance with M L-STD 38784.
It shall include a list of all currentIK i ncor porated operational and safety
suppl ements as well as a reference to the appropriate technical order index
for the current status of flight crew flight manual s, operational and safety
suppl ement s, and checklists. Wen no operational or safety supplements are
repl aced, the notice shall read: "REFER TO TECHN CAL CRDER | NDEX TO
(applicabl e TO nunber) FOR OURRENT STATUS OF FLI GHT MANUALS, SUPPLEMENTS AND
CHECKLI STS. ™

3.3.2.1.2 Supplemental nmanual reference . Wen a separate suppl enental manua
(performance data, classified, etc.) has been devel oped (see 3.6), a reference
that the flight manual is inconplete without the suppl enental manual shall be
included on the title page. A simlar reference to the flight nanual shall be
included on the title page of the suppl enental manual. These references shal
remain on the title pages as long as the suppl enental manual exists.

3.3.2.1.3 Energency procedure notice. One or both of the foll ow ng
statements shall appear on the title Page of classified flight manual s,

i ncl udi ng changes, revisions, and applicabl e suppl ements. The acquiring
activity will select the appropriate statenent(s)(see 6.2).

"Wien Section IIl, Emergency Procedures, is withdrawn fromthis nanual
for use in control towers, and if there is no classified information in
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Section Ill, the security classification of Section IIl shall be
cancel l ed. "

"Radio transmission in the clear of pertinent energency operating
i nstructions contained herein is authorized under emergency conditions
in accordance with AFl 13-203."

3.3.2.2 List of effective Ea?es Alist of effective pages shall be prepared
i n accordance wt . Alist of the current abbreviated flight
crew checklists shall be provided at the end of the List of Effective Pages.
This list shall include the basic or revision date, change nunber and date,

and checklist title. This list shall be entitled "CURRENT FLI GHT CREW

CHECKLI STS." Wien the option for Status Page for Changes (see 3.2.8.1) has
been exercised, the list of Qurrent Flight Gew Checklists shall be omtted
fromthe List of Effective Pages on other than the basic issue or revision
edition of the manual

3.3.2.3 Verification status page. Al flight nanual s and associ at ed
checklists containing unverified procedures shall have a verification status
page prepared in accordance with M L- STD 38784.

3.3.2.4 Tables of contents. Each manual shall have a table of contents as
specified in 3.3.2.4.1. Atable of contents shall be included at the

begi nni ng of each section, at the beginning of the performance data, and at

t he begi nning of each part of the performance data. dosely related prinary
par agr aphs grouped on one or two pages shall not be listed individually in the
tables of contents but shall be |isted as a single entry desi?nating t he
general subject matter. Wen a classified supplenent is involved, the same
principles established for the main table of contents shall be followed (see
M L- STD 38784).

3.3.2.4.1 Min table of contents. The main table of contents shall consi st
of the section headings, section nunbers, and the nunber of the first page of
each section. |If a classified supplenent is involved, the follow ng
principl es shall appIY to the basic flight manual : the conpl ete table of
contents shall be included; if any (unclassified) portion of an affected
section appears in the basic manual, the table of contents entry shall be
included; 1f no portion of an affected section appears in the basic nanual,
the table of contents shall refer only to the publication nunber of the
classified supplement. The table of contents shall not refer to the fact that
only a portion of a given section is included.

3.3.2.5 List of illustrations. Alist of illustrations shall be prepared in
accordance wi t - ;

3.3.2.6 Foreword/ Preface/lntroduction . The introduction shall contain the
scope of the nmanual and any ot her per tinent dat a. The page shaII be
|dent|f|ed by one of the following ternms "FCREWRD, " "PREFACE, " or

"I NTRODUCTI QN " The introduction shall include the deflnltlons of not es,
cautions, and warnings and the usage of the words "shall," "wll, should,"
and "may," as defined in ML-STD 38784. The i nformation contained in the
checklist or supplemental manual introduction shall not duplicate information
inthe flight manual introduction. The introduction shall also include the
following infornmation altered to fit the specific flight manual :

SCOPE.

This manual contains infornmation which will provide you with a general
know edge of the aircraft, and its characteristics and specific nornmal
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and energency operating procedures. Your flying experience is

recogni zed; therefore, basic flight principles are avoided. This nanua
provides you with operating instructions useabl e under nost conditions.
This does not alleviate the need for sound judgenment in your operation
of the aircraft. Miltiple energencies, adverse weather, terrain, etc.
may require nodification of the procedure(s) presented in this nanual.

PERM SSI BLE OPERATI ONS.

The flight nmanual takes a "positive approach” and nornally states only
what you can do. Unusual operations or configurations are prohibited
unl ess specifically covered herein. dearance from hi gher headquarters
nmust be obtai ned before any questionabl e operati on, which is not
specifically pernmitted in this nanual, is attenpted.

HOW TO BE ASSURED OF HAVI NG LATEST DATA.

Refer to TO0-1-XXX (insert appropriate index nunber) for a listing of
all current flight manual s, safety supplements, operational supplenents,
and checklists. A so, check the flight manual title page, the title

bl ock of each safetK and operational supplenment, and the | atest status
page contained in the nanual, or the latest safety or operational
supplement. dear up all discrepancies before flight.

ARRANGEMENT.

The manual is divided into seven i ndependent sections to sinplify
reading it straight through or for using it as a reference nmanual. The
aircraft performance data is |located (the contractor shall insert either

t he appendi x or TO nunber).

SAFETY SUPPLEMENTS.

Information involving safety will be pronptly forwarded to you in a
safety supplenent. UWagent information is published in interimsafety
suppl ements and transmtted electronically. Formal supplenents are
mai | ed. The supplenent title bl ock and status page shoul d be checked to
determne the supplement’'s effect on the manual and ot her out standi ng
suppl erment s.

OPERATI ONAL SUPPLEMENTS.

I nformation invol ving changes to operating procedures will be forwarded
to you by operational supplenents. The procedure for handling
operational supplements is the same as for safety suppl ements.

CHECKLI STS.

The flight manual contains iten zed procedures wth necessary
anplifications. The checklist contalins item zed procedures without the
anplification. Primary line itens in the flight nmanual and checkli st
are identical. |If a formal safety or operational suppl ement affects
your checklist, the affected checklist page will be attached to the
suppl erent .
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HOW TO GET | NDI VI DUALLY ASSI GNED COPI ES.

Each fIi?ht crew nmenber is entitled to receive individually assigned
copies of the flight manual, safety suppl enents, operationa

suppl ements, and checklists. The required quantities shoul d be ordered
before you need themto assure their pronpt receipt. Check wth your
publication distribution officer - it is their job to fulfill your TO
requests. TO 00-5-1 and 00-5-2 give detailed information for properly
ordering these publications.

FLI GHT MANUAL BI NDERS.

Loose | eaf binders and sectionalized tabs are available for use with
your manual and checklists. They are obtained through | ocal purchase
procedures and are listed in the General Services Admnistration (GSA
Supply Catal og (FSN 7510, Office Products). Check with your supply
personnel for assistance in acquiring these itens.

WARNI NGS, CAUTI ONS, AND NOTES.

The following definitions apply in "Wrnings," "Cautions," and "Notes"
found throughout the manual

WARNI NG

perating procedures, techniques, etc., which could result in
personal injury and/or loss of life if not carefully foll owed.

CAUTI ON

perating procedures, techniques, etc., which could result in
damage to equiprent if not carefully foll owed.

NOTE

An operating procedure, technique, etc., which is considered
essential to enphasize.

YOUR RESPONSI BI LI TY - TO LET US KNOW

Every effort is made to keep the flight nanual current. Review
conferences with operating personnel, and a constant revi ew of acci dent
and flight test reports, assure inclusion of the latest data in the
manual . V& cannot correct an error unl ess we know of its existence. In
this regard, it is essential that you do your part. GComments,
corrections, and questions regarding this manual, or any phase of the
flight manual program are welcone. These should be forwarded on AF
Form 847 as directed by AFl 11-215 (fornerly AFR 60-9) through your
command headquarters.

3.3.2.6.1 List of tine conpliance technical orders (TCITG) . Alist of TCIGs
(aircraft modifications) shall be included as a part of the

Foreword/ Preface/ I ntroduction. The list shall be prepared in accordance with
M L-STD- 38784 but shall be limted to those aircraft changes that are

nmeani ngful to the flight crew (see 6.13). The acquiring activity and the
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contractor should agree to use a common information service to deternine when
the entire fleet has been nodified or the TCTO has been resci nded (see 6.2).

3.3.3 Section | - Description and operation . This section of the nanua
shal | describe the aircraft, its controls, and installed equipment. It may be
desirabl e to conbi ne sone subjects or to arrange themso that systens of a
particular type are together; e.g., all hydraulically powered systens. In

some manual s It nmay be desirable to arrange the subjects al phabetically.
Section | shall include nornal operation of systens and equi prent and, if
applicable, malfunction analysis information and alternate operation. These
data may be presented in itenized procedural formand rmay be included in the
flight crew checklist. Theory of operation may be included to adequately
cover conpl ex systens. Any features that are applicable to a specific
aircraft, but are not specified herein, shall be included, unless waived by
the acquiring activity. The order of subjects and content will be determ ned
by the acquiring activity (see 6.2). Were appropriate, references shall be
made to Section V for system subsystemoperating limtations and capabilities.

3.3.3.1 Aircraft general . This paragraph shall provide the aircrewwith
general aircraft information including general weight class, design, primary
and alternate mssions, and general operational characteristics. For aircraft
with multiple crew nenbers, this portion of the manual shall also define
various crew requirenents for the aircraft. These requirenents shall be based
on the following criteria:

a. A normal crew conpl enent consists of the crew nmenbers required to
acconpl i sh the assi gned m ssi on.

b. A nmission crewis the conplement required to acconplish the
aircraft's designed m ssion.

C. A mnimumflight crew consists of the absol ute m ni mum nunber of
crew nenbers required to takeoff, fly, and land the aircraft
safely.

d. An energency crew is the absolute mninumcrew required to

takeoff, fly, and land the aircraft where risk is invol ved and
loss of the aircraft is likely.

3.3.3.1.1 Arcraft dinensions. The overall dinensions of the aircraft shal
be di scussed and ilTustrated. The reader shall be referred to Section Il for
turning radius and ground cl earances.

3.3.3.1.2 Arcraft gross weight . The approxi nate gross wei ght of the
aircraft in various configurations shall be listed. It shall be clearly
stated that these weights shall not be used for operation or conputing
aircraft performance. Reference shall be made to the -5 series technica
order for detail ed weight and bal ance i nformation.

3.3.3.1.3 Interior arrangenent . A general description of the interior
arrangenent of the aircraft, including typical diagrans of the general
arrangenent, crew nmovenent, and conpartments shall be provided (see 3.2.14.5).

3.3.3.1.4 Min differences table. The main differences table shall indicate
the main differences in design and operation between each aircraft series
covered in the manual and other closely related series of the sane nodel.
Speci al enphasis shall be placed on new features which will affect recognition
and operation. This table shall be brief, and | ocated as near the begi nni ng
of the section as possible.
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3.3.3.2 Engine. A general description of the engine and all its related
controls, including special features of the engine, shall be provided. For
the purpose of the manual, the description of engine feeder systens, such as
fuel and oil supply systens, shall end where the systens deliver their product
to an engine driven device (i.e., the oil punp). The description shal

i ncl ude the nodel designations of all engines used on the aircraft.

3.3.3.2.1 Engine thrust. A general description of the devel opment of thrust
or horsepower shall be provided. Were applicable, the description shal

i nclude the range of clinatic conditions where nmaxi mum power can be obtai ned.
Ref erence shall be nade to the perfornmance data (see 3.4.10.2).

3.3.3.2.2 Engine oil system. Data on all controls affecting the oil system
shall be included. Engine oil pressure and tenperature gauges shall be
covered under engine instrunents (see 3.3.3.2.6). A schematic of the engine
oil systemshall be provided.

3.3.3.2.3 Engine fuel control system. This systemapplies to all engines
equi pped with a fuel controlllng device (a jet engine uses a fuel control; a
reci procating engi ne uses a carburetor or fuel injection device). Wen
appl 1 cabl e, special enphasis shall be placed on the energency systens. Any
systens affected by throttle operation such as afterburner or water injection
s¥sten1conponents such as fuel punps and heaters shall be described. Coverage
of carburetors or injection devices shall include itens such as mxture,
carburetor heat, and air filter. Schematics of the engine fuel control shal
be provi ded.

3.3.3.2.4 Starting and prining system. These systens and associ ated controls
shall be described. The point at which primng fuel is injected shall be
st at ed.

3.3.3.2.5 Associated engine systens . Descriptions shall be provided for the
foll owi ng associ ated engi ne systens as applicabl e.

a. Conpr essor surge bl eed system

b. Aft er bur ner.

C. Super char ger

d. Water injection systemincluding quantity, duration of supply,

use, and controls.

e. I nt ake and exhaust area including the controls and indicators used
in varying the intake and exhaust area, and any unusual features
or characteristics of the system

f. Al equi pment and controls provided for cooling of the engi nes.
g. The ignition systemand its control s.
h. Engi ne thrust reverser systemoperation

Throttle systemand all systens affected by throttle operation,
such as water injection and propel |l er reversing.

j- Transm ssion system (the systemutilized to transmt power from
the engine to the propeller or rotor). A systemschenatic shal
be provi ded.
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k. Propeller or rotor and the systemfor controlling, feathering, or
di sengagi ng.

l. Type of assist takeoff units that are to be enpl oyed, where and
hEM/they are installed, and any special precautions regarding
their use.

3.3.3.2.6 Engine instrunents. Al instruments that indicate engine condition
or operation shall be described (see 3.2.13d and 3.3.3.2).

3.3.3.2.7 Engine operation. Each phase of engine operation fromengi ne start
to engi ne shutdown shalT be descri bed.

3.3.3.3 Engine overheat and fire detection system. These systens shall be
descri bed.

3.3.3.4 Engine fire extinguisher system. This systemshall be descri bed.
Descriptions of equi pnment with dangerous agents shall include a warning
spel ling out the dangers, and precautions to foll ow when using the equi pnent.

3.3.3.5 Auxiliary power units (APU . The APU system conpressor assenbly,
power turbine assenbly, accessory assenbly, oil system fuel system starting
system special control, fire detection and warning system and fire
extingui sher systemshall be descri bed.

3.3.3.6 Air turbine mtor/ramair turbine . The air turbine notor/ramair
turbi ne operation and cooling shall be described. Descriptions of al
conponent s shal |l be incl uded.

3.3.3.7 4l supply system. Conponents of this system such as tanks, punp
and cool er shall be described. Unless otherw se specified, a schematic

di agramof the oil supply systemshall be included. A reference shall be made
to the servicing diagram (see 3.3.3.42) on oil grade and specification

requi renents.

3.3.3.8 Fuel supply system. The fuel supply systemshall be fully described
Descriptions shall be provided for the follow ng as appli cabl e:

a. Fuel tanks.

b. Tank venting.

c Drop tank rel ease control s.
d. Boost punps.

e. G avity punps.

f. Jetti soni ng.

Si ngl e- poi nt ground refueling system

Any requirenments for special fuels, what the fuel is used for, and
what tanks are to be used in servicing.

i. Air refueling system(with appropriate references to TO 1-1G 1 and
air refueling operating procedures).

NOTE. A statenent shall be nmade that approved fuel grades and applicable
specifications are covered in the servicing diagram(see 3. 3. 3.42).
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3.3.3.8.1 Fuel quantity data table. Fuel quantity data shall be given in
tabular form The nanes of the tanks appearing in the first column shall be
identical to the nane appearing on the tank selector; a nore exPIanatory title
may be carried in parentheses, if desired. The table shall include data on
each tank (including dropable and ferry) that is designed for use with the
aircraft. Care shall be exercised not to inadvertently quote tank vol une as
"usable fuel" or "fully serviced". Tgpical fuel configurations show ng the
total usable fuel in each case shall be included as a part of this table. For
aircraft equipped with fuel quantity gauges readi ng i n pounds, figures
denoti ng pounds shall be followed by the conversion to gallons. A note shal
be included indicating that gallon weights are based on a given density in
pounds- per-gal | on at standard-day tenperature.

3.3.3.9 Hectrical power supply system. Aternating current (ac), direct
current (dc), and emergency or hot bus supply on conplex aircraft, including
conponents such as generators, alternators, and batteries shall be descri bed.
The relation of APU and external power source to the el ectrical system shal
be covered. Schematics shall be 1ncluded according to 3.3.3.9.1

3.3.3.9.1 Hectrical systemschematic diagram. A schenatic diagramshall be
provi ded showi ng itens such as sources of power, controls, bus arrangenent,

and circuits connected to each bus. Unless otherw se specified, separate
gcgﬁnatics shall be provided for ac and dc systens (see 3.3.3.9, 3.2.14.4, and

3.3.3.9.2 drcuit breakers and fuses . The location and function of all

circuit breakers and fuses under the control of the crew menber shall be

described. Prinary enphasis shall be placed on describing the function and

general location in conjunction with the systemw th which it is associated.

Al major circuit breaker and/or fuse panels shall be displayed with the | abel

gfsegcg gle?rly visible and its location in the aircraft 1dentified (see
.3.3.9.2.1).

3.3.3.9.2.1 drcuit breaker and junction box diagram . The location of each
circuit breaker accessible to and used by the flight crew shall be shown.

Each circuit breaker in the panels shall be identified. The |ocation of each
junction box containing circuit breakers or fuses shall be included. A
circuit breaker index shall be provided for aircraft that have a | arge nunber
of circuit breakers. The circuit breaker index shall list the aircraft
systens al phabetically and |ist the conponents al phabetically under each
system The circuit breaker decal nane and its location shall be |isted next
to each conponent (see 3.3.3.9.2).

3.3.3.10 Hydraulic power supply system. The prinary and emergency systens
and their related controls shall be described. Data on hydraulic punps,

suction boost punps, reservoirs, and power transfer units shall be included.
A schematic of each hydraulic power supply systemshall be provided. A list
of systens operated by each hydraulic power supply systemshall be included.

3.3.3.11 Pneumatic power supply system. This systemshall be described in
t he same manner specified for the hydraulic power supply system

3.3.3.12 Bleed air supply system. The engine and APU bl eed air supply
systens shall be described. A schenatic diagramof the systemand a list of
systens supplied with the bleed air shall be included. The bleed air duct
overheat detection systemshall al so be descri bed.

3.3.3.13 Landing gear system. This system including information covering
gear extension and retraction, position of gear doors when gear is extended,
extension and retraction tines, shall be described. A schematic of the
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| andi ng gear systemshall be provided. GConplex and uni que gear systens (i.e.,
gkidsystensé shal | be discussed separately. Energency gear operations shal
e di scussed.

3.3.3.14 Gound steering system. Itens such as nose gear steering system
mai n gear steering, energency steering, and crossw nd positioning shall be
descri bed.

3.3.3.15 Brake system. The brake system including the anti-skid system
shall be descri bed.

3.3.3.16 Drag chutes and arresting equipnent . Applicable types of
aerodynani ¢ drag devices and arresting hooks shall be descri bed.

3.3.3.17 Wng flaps, slat system and boundary layer control . Al flaps,
slats, boundary Tayer control, or other Tift devices shall be descri bed.
Extension and retraction tinmes shall be included.

3.3.3.18 Wng sweep system. This systemshall be described. Precautions to
be observed during operation and flight shall be included. The sweep settings
which lead to optinumflight for various conditions such as takeoff, |anding,
and supersonic flight shall be |isted.

3.3.3.19 Wng fold systens. This systemshall be described. Precautions to
be observed to ensure that wings are locked in the spread condition shall be
i ncl uded.

3.3.3.20 Speed brake systemand spoiler system. Al systens used for
aer odynani ¢ braki ng shalT be descri bed.

3.3.3.21 Stall limter system. This systemand associ ated equi pent such as
conputers, angle O attack (AQ}) indicators, and warni ng devices shall be
descri bed.

3.3.3.22 Flight control systems. Primary and secondary flight controls, trim
devi ces, | ocking devices, and control colum shall be described. A schenatic
of the flight control systens shall be included.

3.3.3.23 Automatic flight control system. Automatic flight control and
augnent ati on systens, including operational checkout procedures and norna
operating procedures, shall be described.

3.3.3.24 Pitot static system. This system including pitot-static heat,
shal | be described and all conponents receiving inputs fromit shall be
listed.

3.3.3.25 Flight instrunents. The aircraft flight instruments/instrunent
di spl ays and their associated systens shall be described. Detailed
description and operation of individual instrunents is not required if the
same information I's provided in other documents (such as AFMAN 11-217) that
are readily available to the flight crew. The requirenents of paragraph
3.2.13d apply to the description of the instrunents.

3.3.3.25.1 Integrated flight displays . Integrated flight displays, including
head up displays (HUD) and glass cockpit displays (QG3D) shall be illustrated
and described 1 n detail. Dynanics, scale, and sign convention of anal og

di spl ays shall be described. Unique color representations (color neaning) for
integrated displays shall be defined. Limtations/restrictions on the use of
integrated displays in night or instrument neteorological conditions (IM)

shal | be described. Were flight instrunent displays are interchangeable with
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other displays (i.e., on multi-function displays), the required display format
for IMCor night flight shall be specified

3.3.3.25.2 Flight instrument terninology . The term nol ogy used for flight
instrunents shall be consistent with those i n AFNAN 11-217

3.3.3.25.3 Auxiliary flight reference system. This systemshall be
descri bed.

3.3.3.26 Doors, hatches and | adders . Qperation of doors, hatches, and

| adders shall be described. Tnstruction for entry into the aircraft, if the
entry is not obvious, shall be included. A diagran(s) of all doors, hatches,
and | adders shall be shown to clearly indicate their |ocation, operating
handl es or |evers, and safety indicators.

3.3.3.27 Canopies. Al controls, both external and internal, shall be

descri bed. ~ Canopy defrost, including the settings required for high altitude
and the prevention of frost or fog accumul ation during rapid descent, shall be
described. A diagran(s) of all canopies and their controls, indicating the
openi ng, closing, and safety positions, shall be included.

3.3.3.28 Seats, ejection seats, and nodules . Oew nenber seats shall be
described. Eection seat (nodule) and control s enphasi zi ng how they are
affected by other systens shall be described in detail. Applicable hardware,

i ncl udi ng survival equipnent, automatic safety belt controls, triggering
device for the automatic parachute, and its correct attachment shall be
QesFrhbgd. Appropriate illustrations of the equi pnent conponents shall be
i ncl uded.

3.3.3.29 Ar conditioning system. Air source, air conditioning units or
heaters, distribution, tenperature regulation, air flow regulation, controls,
i ndi cators, and systemoperation shall be described. The air conditioning
system may be covered as one system or as several systens as noted in
3.3.3.29.1 through 3.3.3.29.5. A schematic of the air conditioning system
indicating the |location of key system conponents of both the air conditioning
and the pressurization systens, shall be I ncl uded.

3.3.3.29.1 Conpartrment heat systens . Separate heating systen(s) for
conpartnents shall be descri bed.

3.3.3.29.2 Pressurization system. The source and effects of pressurized air

for both nornmal and emergency operation shall be described. A pressurization
chart depicting the cabin altitudes that can be naintained at any given
girpra{tdahtitude and t he naxi mum cabi n-t o-anbi ent pressure differential shal
e i ncl uded.

3.3.3.29.3 Wndshield rain renoval system. Rain renoval systens such as
bleed air, windshield wi pers, repellent systens, controls, and system
operation shall be descri bed.

3.3.3.29.4 Anti-icing and de-icing systens . Information for de-icing of the
wings, tail, propellers, pitot heads, tenperature probes, angle of attack
(A vanes, and engine intakes shall be included. Wndshield ice, anti-ice,
ice detection, fog protection, and systemoperation shall be included.

3.3.3.29.5 Avionics equipnent cooling system. The systen(s) or nethod(s)
provi ded for cooling avionics or electronic equi pment shall be descri bed.

3.3.3.30 GComunications and avionics systens . A detailed description
i ncl udi ng operation, of all comrunications and avi oni cs equi pnent installed on
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the aircraft shall be provided. The characteristics, interrelationship of
equi pnent, power source, and power requirenments of these systens shall be
descri bed.

3.3.3.30.1 Conmmuni cations and avionics equipnent table . A table of
communi cati ons and avi oni cs equi pnent shall be included. The information
shall be as foll ows:

a. Type - Type of equi pment such as interphone, command radi o, radio
conpass, ldentification friend or foe (IFF), |ong range
navi gation, and radar altineter.

b. Desi gnation - Placard nomencl ature or applicable Air Force
desi gnati on.

C. Function - Use of equi pment such as intercommunication, short
range, two-way voi ce communi cation, and instrunent |anding system
(ILs).

d. perator (for multiple crew nenber applications only) - Menber(s)
of the crew responsible for the operation of the equi prent.

e. Location - Location of equipment and controls used to operate
equi pnent .

f. Remarks - Any notes, cautions, or warnings, which are inportant to

the operation or concerning its effect on other systems in the
aircraft. A specific note stating that no transm ssi ons except
for emergency (distress) purposes shall be nmade on energency
channel s.

3.3.3.31 Lighting system. Exterior and interior lighting systens shall be
descri bed. Wen specified by the acquiring activity, a diagram show ng areas
illTumnated by exterior lighting shall be provided (see 6.2).

3.3.3.32 xygen systens. Cew and passenger oxygen systens shall be
described with the crew systemidentified prior to the passenger system An
oxygen duration chart shall be prepared for each i ndependent oxygen systemin
the aircraft. The chart shall show hours of oxygen avail abl e for crew and
passengers (normal and 100% use) for various conbi nations of oxygen pressure
versus altitude (see FIGJRE 4). The locations of all portabl e oxygen bottles,
recharger points, types of regulators, and nasks shall be identified.

3.3.3.33 Ar data conputer . The functions of the air data conputer and its
controls and indicators shall be described. Systens receiving inputs fromthe
air data conputer shall be listed.

3.3.3.34 Arnmanent/weapons system. Reference shall be made to the nonnucl ear
and nucl ear nunitions delivery nanual s for conprehensive coverage of the
ar manent / weapons syst em

3.3.3.35 Stores coverage. Stores coverage shall make reference to Section V
of the manual or the Toad configuration manual for limts and configurations.

3.3.3.36 Personnel accommodations . Al personnel accommodations such as
seats, bunks, confort facilities, galley equipnent, litters, coat racks, and
equi prent provided for the safety and confort of personnel shall be descri bed.
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Oxygen Duration (Typical)

OXYGEN DURATI ON' ( HOURS)

1| coxeit PrESSRE DI LUTER LEVER GAGE QUANTI TY (LI TERS)
ALTI TUDE ( FEET) (PCSI TI ON)
5 4 3 2
100% 30.94 24.75 18.56 12.37
C 35,000 AND P
R NORVAL 30.94 24.75 18.56 12.37
E 100% 22.63 18.11 13.58 9.05
W, 30, 000
M NORVAL 23.00 18. 40 13. 80 9.20
E 100% 17. 48 13. 98 10. 49 6.99
M 25, 000
B NORVAL 21.72 17.37 13.03 8.69
E 100% 13.19 10.55 7.91 5. 28
20, 000
R NORVAL 24.43 19.55 14. 66 9.77
100% 10. 62 8. 49 6.37 4.25
15, 000
NORVAL 29.86 23.89 17.92 11. 94
100% 8.53 6.83 5. 12 3.41
10, 000
NORVAL 29.86 23.89 17.92 11. 94
2 100% 15. 4 12.37 9.28 6.18
35,000 AND P
NORVAL 15. 4 12.37 9.28 6. 18
100% 11.3 9.05 6.79 4.52
C 30, 000
R NORVAL 11.5 9.20 6.90 4.60
E 100% 8.7 6.99 5. 24 3.49
W, 25, 000
M NORVAL 10.8 8.68 6.51 4.39
E 100% 6.5 5. 27 3.95 2.64
M 20, 000
B NORVAL 12.2 9.77 7.33 4.88
E 100% 5.3 4.24 3.18 2.12
15, 000
R NORVAL 14.9 11. 94 8.96 5.97
100% 4.2 3.41 2.56 1.70
10, 000
NORVAL 14.9 11 94 8 96 5 97

| ess a

100° F will reduce pressure by 20 percent.

NOTES 1. O(Xgen duration increases as cockpit pressure altitude increases because there is
nbi ent pressure acting upon the lungs. Therefore, a snaller quantity of oxygen
at altitude wll expand the lungs to the sane size that they were at sea | evel.

2. (xygen pressure changes wi th changes in tenperature. As oxygen cylinders becone
chilled, the pressure is reduced, sonetines quite rapidly. A tenperature drop of

FIQURE 4. Exanpl e of an oxygen duration chart
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3.3.3.37 FEmergency equipnent . Al energency equi pnent shall be descri bed
except equi pnent which forns a part of a conplete system i.e., energency

| andi ng gear control shall be treated under |andi ng ?ear system Emergency
equi pnrent to be covered shall include items such as fire extinguishers,
emergency al arnms, pyrotechnic equi pment, axes, signal lanps, and first-aid
kits. Anillustration showing the location of all the emergency equi pnent
shal | be provi ded.

3.3.3.38 Cargo accommbdati ons and aerial delivery . Accesses and space

provi ded for cargo loading, tiedown provisions, and aerial delivery equi prent
shal |l be described. Precautions to be observed, and references to
publications providing information for safe transport and delivery of cargo
shall be included. Reference to the aircraft -9 cargo | oadi ng manual shall be
nmade, as appropriate.

3.3.3.39 Navigation system. This system its controls and indicators,
interrel ationship of equipnent functions, and power sources and requirements
shal | be descri bed.

3.3.3.39.1 NMNavigational aids. MNavigational aids not covered under

navi gati on-weapon systens such as terrain followi ng radar, tactical air

navi gati on (TACAN), instrunent |landing system(ILS), and identification friend
or foel/selective identification feature (IFF/ SIF) shall be described. Unless

ot herwi se specified, a note advising the pilot to crosscheck all TACAN

beari ngs wi th what ever neans on-hand, such as airborne radar and ground radar,
shal | be incl uded.

3.3.3.40 Mssion equipnent . Special equipnent installed on the aircraft to
support an assigned mssion shall be described. If a Mssion Gew Manual (see
3.5) is devel oped, mssion equipnent information required to support the

M ssion Oew Manual shall be located there. A reference to the applicable
manual shall be made in Section | of the flight manual

3.3.3.41 Mscellaneous equi pnent . A description and | ocation of al

equi prent not covered el sewhere in the manual shall be incl uded.

M scel | aneous equi pnent shall include itens such as protective covers,
curtains, signal-light stowage, |oose equi pnent storage, war readi ness
material kit stowage, chart holders, scroll checklist hol ders, and personne
war ni ng si gns.

3.3.3.42 Servicing diagram. This diagram (see FI QJRE 5) shall provide
primary and alternate servicing informati on and cover itens such as tanks,

hol ders, containers, and the service points of all itenms that coul d be
serviced, utilized, or controlled by the flight crew Energency fuels shal

not be addressed in the servicing diagram International synbols and
specifications for alternate servicing fluids such as fuel, water, alcohol,
hydraulic fluid, anti-icing fluid, fire extinguisher agent, APU, fuel, oil,
and ot her consumabl es shal | be included. Reference shall be made to Section V
for restrictions resulting fromthe use of alternate fluids (see 3.3.7.5.1).
The drag chute and the external power cart shall be included as servicing

itens. Itens such as grease and shock strut fluids shall not be included.
The servicing diagramshall nornmally be the last illustration in Section |
3.3.4 Section Il - Normal procedures . This section shall cover the nornma

duti es/ procedures of the fllght crew. Duties of the mssion crew are |ocated
in Section |V or the applicable Mssion Oew manual (see 3.5).

3.3.4.1 Flight crewnormal duties/procedures . This section shall be
concerned prinmarily with the duties of the crew nenbers who directly
contribute to the aircraft operation. |t shall contain all normal procedures
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Servicing Diagram (Typical)

GASEOUS OXYGEN (SEAT)
[DB] (2 PLACES)

DOOR 2318
EXTERNAL POWER

PANEL 3408
EPU (PROPELLANT) (TOP)

DOOR 3206
AMMO LOADING

DOOR 3308 LIQUID OXYGEN

DOOR 3216
HYDRAULIC SYSTEM A
GROUND TEST AND

SERVICE CONNECTIONS

|
// \\

\

DOOR 3208
EPU (NITROGEN)
HYDRAZINE LEAK

DOOR 2108, (D] 2107
GROUND COOLING
RECEPTACLE

NLG WHEEL WELL
LG/HOOK EMERGENCY
PNEUMATIC BOTTLE
(NITROGEN)

DOOR 2317
ENGINE AND EMS GO-
NO-GO INDICATORS

DETECTOR A
DOOR 3202
HYDRAULIC SYSTEM A
ACCUMULATOR
I
1=
DOOR 3204

DEFUELING RECEPTACLE

DOOR 3320
ENGINE OIL SIGHT GAGE

DOOR 3316
ENGINE OIL SERVICE

i

42 O o
z
= N

//
74

/

PANEL 3402
LEF POWER DRIVE UNIT

DOOR 3115

HYDRAULIC SYSTEM B
GROUND TEST AND
SERVICE CONNECTIONS

DOOR 3101
HYDRAULIC SYSTEM B
ACCUMULATOR

LMLG WHEEL WELL
HALON RESERVOIR

DOOR 3318
ADG
CsD

DOOR 3103
GROUND REFUELING
RECEPTACLE

DOOR 4304
BRAKE/JFS
ACCUMULATORS (2)

DOOR 4113
FLCS ACCUMULATORS (2}

SPECIFICATIONS USAF NATO
FUEL PRIMARY MIL-T-5624, JP-4 F-40
ALTERNATE (REFER TO SEC- MIL-T-5624, JP-5 F-43/44
TION V) MIL-T-83133, JP-8 F-34
JET A, B (COMMERCIAL) NONE
JET A-1 (COMMERCIAL) F-35
OlL ENGINE/ADG/CSD MIL-L-7808 0-148
HYDRAULIC FLUID — MIL~-H~-5606/MIL-H-83282 H-515/H-537
OXYGEN LIQuUID MIL-0-27210, TYPE |l NONE
GASEOUS MIL-0-27210, TYPE |
EXT ELECTRICAL POWER 115 (£ 15) VAC, 400 (£ 30) Hz | A/M32A-60A NONE
NITROGEN GASEOUS BB-N-411a, TYPE |, GRADE B NONE
FUEL TANK INERTING Llauip HALON 1301 NONE
AGENT
MONOPROPELLANT (EPU) LIQUID HYDRAZINE {(N2H4) 70-30% NONE

FIQURE 5. Exanpl e of servicing diagram.
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that are required once the crew nenber arrives at the aircraft, as well as al
normal procedures required to acconplish a flight. The procedures shal
include all steps required to insure flight under conditions such as visua
flight rules, night, and instrunent conditions. Each crew nenber's duties
that contribute to the physical act of flying the aircraft shall be included
inthis section. (NOTE Wenever practical, duties shall be assigned to other
crew nenbers in order to mnimze pilot duties.) Al other duties relating to
the operation of the installed equi pnent required to acconplish the assigned
m ssion shall be covered in Section IV. Checking and proper positioning of
install ed equi pment controls shall be included, if neglect of these operations
woul d affect the safety or the efficienc% of the flight. Function, operation
or effect of controls shall be repeated here only as required for enphasis.
The use of notes, cautions, and warnings shall be held to a mni mumso that
their inportance is not de-enphasized. Conplete coverage shall be required
regardi ng unique "feel", characteristics, and reaction of the aircraft during
speci fi c phases of operation covered in this section. (Note: Conplete flight
characteristics shall be described in Section VI.) Detailed coverage of
operations such as taxiing, takeoff, clinb, and instrument flight shall be

i ncluded. Al Frecautions to be observed during the various operations shal
be covered. Al information on emergency procedures shall be [ocated in
Section II1.

3.3.4.1.1 Flight crewduties. A discussion outlining the primary duties of
each crew nenber shall be covered under a single primary paragraph whi ch shal
be subdivided into a introductory paragraph and subordi nate paragraphs. The
i ntroductory paragraph shall contaln a conprehensi ve description of the
prinmary and alternate functions of the crew nenber. It shall also include a
description of the general duties of the crew nenber, such as operating the
heati ng systemor ascertaining that all hatches in the rear of the aircraft
are securely | ocked. Subordinate paragraphs shall be included as required to
present each pertinent phase of flight operation, such as "Before Starting
Engi ne" and "Before Takeoff."

3.3.4.1.2 Introductory nmaterial . Introductory material shall be included to
apprise the crew of the special problens involved in operating the aircraft
and in crew coordination. Mtters such as general nission planning and crew
and passenger briefing shall be covered.

3.3.4.1.3 Danger areas. For jet and turboprop aircraft, an illustration
showi ng danger areas both forward and aft of engines shall be included (see
3.3.4.1.12). The exhaust tenperatures and velocities at various distances aft
of the engines shall be included. The figures for these exhaust tenperatures
and vel ocities shall be provided for maxi mum power, both w th and without
afterburner, and for idle power. Danger areas for the auxiliary power unit
exhaust, turbine areas, and assist takeoff bottles as well as turbine
disintegration area, all radiation and any ot her danger areas, as appli cabl e,
shal | be included. Approach and departure areas for helicopters, while rotors
are turning, shall be included. The acceptable noise | evel areas for
personnel equi pped with nuff type protectors, aircraft headsets, and ear
plugs, as well as personnel with no protection, shall be reflected. These
areas shall be depicted for idle power and maxi mum power (wth and w thout
afterburner). Noise levels shall be presented in graphical form

3.3.4.1.4 Checklist program. A description of the checklist programshall be
provi ded.

3.3.4.1.5 Sequence of phases, actions, inspections, and checks . Phases,
actions, inspections, and checks shall be arranged chronologically and
designed to avoid requiring crew menbers to retrace any steps. All checks
shal| be made fromleft to right or top to bottom Checks shall be grouped to
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m ni ni ze control mani pul ati on and ground operating time.

3.3.4.1.6 Special inspections. Procedures for aircraft flown under speci al
conditions, such as scranble or missions requiring intermedi ate stops, shal
be included. Under these conditions only certain itens of the preflight,
engi ne run-up, and other applicabl e procedures need be acconplished to assure
a safe operation. A note shall be included stating, "Wen takeoff is del ayed
for extended periods of time during intermedi ate stops because of conditions
such as weather or crew rest, conpletion of all normal procedures shall be
required.” For the aircraft in which special operations frequently occur, a
code shall be developed to identify each itemof a normal procedure that nust
be performed during the special operation, for exanple: External power-
connected itens not coded nay be checked at the discretion of the flight crew
except when an aircraft has been cocked for scranble. In this case it is

i nperative that only the coded (see 3.2.12.5) itens be acconplished.

3.3.4.1.6.1 Passenger briefing. For aircraft capable of carrying passengers,
aline itemtitled "Passengers Briefed" is required under both the "Before
Starting Engi nes" and the "Descent" checklists. A so, a statement shall be
included stating that the pilot is responsible for this briefing. However, it
may be del egated to another crew menber. A sanpl e passenger briefing card
shall be included. The passenger briefing shall be presented as follows:

a. Predeparture - Nanes of flight crew, destination, altitude of
flight, time of flight, use of equipnent, |ocation of energency
exits, introduction to alarmbell and other itens (such as snoking
on mlitary flights).

b. Over-water - Emergency equi pnent, |ocation of safety jackets, and
ot her itens.

C. Arrival - Advice during descent pertaining to seat belts, |ocal
time, no snoking, and like itens.

3.3.4.1.7 Flight planning. A requirenent, that itens such as fuel, airspeed,
and power settings be deternined as necessary to conpl ete the proposed

m ssion, using the data contained in the perfornmance data (see 3.4.10.9),

shal | be incl uded.

3.3.4.1.8 Takeoff and landing data card . The reader shall be referred to the
appropriate portion of the manual for an illustration of the takeoff and

| anding data (TCLD) card and the proper neans of filling it out. Wen
appropriate, a statement specif in% when the card need not be filled out shal

be included. The TALD card shall be included in the flight crew checkli st

(see 3.7.5 and 3.4.10.9.1.3.1).

3.3.4.1.9 Wight and balance. A statement instructing the pilot to obtain
wei ght and bal ance data for takeoff and | anding shall be included. Reference
shall be made to the applicable weight and bal ance forns within TO 1- 1B-40.

3.3.4.1.10 Preflight check. The preflight check shall include all required
checks after arrival at the aircraft and prior to starting engines. On |arger
aircraft, the interior inspection may precede the exterior inspection so that
controls nay be positioned to facilitate the exterior inspection. The
requirenents in 3.3.4.1.10.1 through 3.3.4.1.10.4 are typical and shoul d be
followed as listed. The flight crew inspection shall be based upon the
premise that all required nai ntenance inspections have been conpl et ed.

3.3.4.1.10.1 Before inspection . A requirenent directing that apﬁropriate
mai nt enance forns be reviewed for status of the aircraft and that the required
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mai nt enance i nspections have been conpl eted and signed of f shall be included.

a. Bef ore exterior inspection, the proper position of all controls
affecting safety shall be covered. Al other actions essential to
performa satisfactory exterior inspection, such as unl ocking of
the flight controls and noting the position indicated by the trim
tab indicators, shall be included.

b. The al arm bel | checkout procedures shall precede the application
of external and battery power.

C. Al matters which nust be considered before the interior
inspection is initiated shall be covered. This would include
matters such as connection and position of external power unit and
stationing of personnel outside of the aircraft to assist in the
interior 1nspection.

3.3.4.1.10.2 Exterior inspection. Al exterior points to be checked shall be
i ncl uded, enphasi zing the maj or conmponents whi ch have an effect on safety of
flight. The inspection shall proceed around the aircraft, presenting the

i nspection items in a | ogical sequence. For aircraft equipped with externa
fuel tanks and no direct reading quantity gauge, the follow ng shall be

i ncluded: "Visually check each tank for fuel level. |f quantity is
guestionabl e, use dip stick to determne the anount. Assure the caps are
repl aced and properly secured." D agrans covering the paths to be fol | oned

and the various checks to be nade during the exterior inspections shall be
i ncl uded.

3.3.4.1.10.3 Interior inspection. The conplete interior inspection shall be
descri bed and shall include the follow ng, as required:

a. A check to ascertain that all mscellaneous equi pment (see
3.3.3.41) is stowed as required.

b. Positioning of all applicable controls and the checking of al
appl i cabl e i ndi cat ors.

C. Insofar as practical, all controls shall be positioned as required
for engine starting.

d. Functional checks for all the systens, which can be perforned
before the engines are started.

e. For aircraft in which engine power is not necessary, flight
controls shall be checked for free and correct novenent.

f. Check headrest area of the ejection seat to deternine if the face
curtain handl es are properly stowed, the catapult pinis installed
and connected to the renoval nechanism and the catapult firing
yoke is properly positioned and connect ed.

g. Instructions that the controls be positioned as necessary to
facilitate exterior inspection. Instructions to reposition any
controls set to facilitate the exterior inspection shall be
i ncluded. (Applicable onl¥ for the aircraft where the interior
i nspection is perfornmed before the exterior.)

h. Instructions on the use of external power or on-board auxiliary
power units, and any necessary switching involved in its use.
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i. Interior inspection diagramfor large aircraft.

3.3.4.1.10.4 Before starting engines. Precautions to be observed and checks
to be acconplished "Before Starting Engi nes" shall be included. These are
checks that could not be properly acconplished during the interior inspection,
such as routing of anti-g suit hose, oxygen system seats and pedals, safety
belt and shoul der harness, and parking brake. If applicable, a passenger
briefing as described in 3.3.4.1.6.1 shall be included.

3.3.4.1.11 Starting engines. Conplete procedures for starting engi nes,
including the starting order for nmulti-engined aircraft, shall be provided.

For jet and turboprop aircraft, procedures to avoid hot starts and precautions
to be observed when a hot start |Is experienced shall be included.

Instructions outlining the restrictions related to the possible effects of
adver se weat her during engine start (see 3.3.9.2) shall be included.

3.3.4.1.12 Engine ground operation. Engine speed for warmup and ground
operation shall be specified in revolutions per mnute (RPM. Any speci al
precautions or requirenents (i.e., operation in supercool ed fog etc.% shal | be
I ncluded. Reference shall be nade to danger area 1llustrations for hazardous
operation (see 3.3.4.1.3).

3.3.4.1.13 Before taxiing. Al checks to be acconplished before taxiing,
such as check of flight controls for free and correct noverment, checkout of
the automatic flight control system hatches and doors, |FF/ SIF, standby
control |ocks, hydraulic pressure, chocks, obtain clearance to taxi, advising
crew, and check safety belt fastener shall be included. Checks of the safety
| ock pins may be perforned prior to taxiing.

3.3.4.1. 14 Taxiing. Al information which is useful to the pilot while
taxiing, such as the melting and freezing of ice on painted stripes,
precautions to hel p avoid ground accidents during the day and ni ght, engi ne
operation, engine power settings, checking of flight instruments, and
crosswi nds, shall be incl uded.

3.3.4.1.14.1 Turning radius and ground cl earance diagram . A diagram
illustrating mnimumturning radius and ground clearances for itens such as

Wi ngs, gear, propellers, and rotors shall be included. A caution denoting the
outward sweep of swept-wing aircraft during turns shall be included.

3.3.4.1.15 Engine run-up. Conplete instructions for checking itens such as
engi ne and propellTer operation including power and ignition shall be included.
Means of assurin? that the propeller is not in reverse pitch shall be covered
The proper use of brakes during run-up shall be descri bed.

3.3.4.1.16 Before takeoff. Al checks that nust be acconplished prior to
takeof f, such as trimtabs, altitude indicator setting, w ng sweep position,
and flap/slat position, hydraulic pressure, shall be [isted. |f applicable to
the aircraft and not acconplished prior to taxi (see 3.3.4.1.13), the safety

| ock pins shall be checked and renoved prior to takeoff.

3.3.4.1.17 Line u%. Itens required to be acconplished between "Before
Takeof f" and "Takeof f" phases shall be included. The procedures shall be as
brief as possible.

3.3.4.1.18 Takeoff. Takeoff shall be the period when the aircraft is |lined
up on the runway and power is applied for the takeoff run until the aircraft
is airborne and cleaned up for the after takeoff clinb. The transition to
forward flight for helicopters shall be considered a part of the takeoff. The
t akeof f di scussi on shall 1 nclude information covering an engine failure during

36



Downloaded from http://www.everyspec.com

M L- PRF- 7700F( USAF)

takeoff and a reference to Section Il for the appropriate emergency
procedures. A description of the takeoff, covering procedures necessary to
conplete a normal takeoff shall be included. The nornal takeoff shall be the
one upon whi ch the takeoff data, in the perfornance data, is predicated (see
3.4.10.3.1.3.1). A statenment of this fact shall be included. As a m ni num
the followi ng shall be included in the takeoff procedures:

a. Wse of controls to overcone engine torque, if applicable.
b. Force required to lift nose wheel or tail wheel, if applicable.
C. Conditions that may affect takeoff such as runway surface covering

(RSO, runway condition reading (RCR), crossw nd, runway | ength,
runway sl ope, anbient conditions, and obstacl e cl earance (see
3.4.10.3.1.5.8).

d. Takeof f configuration such as external stores, center of gravity
(G5 location, gross weight, and flap position (see 3.4.10.3).

e. Ef fect of trimchanges that may be required after breaking ground.

f. Recomrended procedures such as the use of brakes, anti-skid,
flaps, and trim and the effects of deviating fromthe recomrended
pr ocedur es.

g. Peculiarities of the particular type of aircraft (for exanple:

Vertical /short takeoff and landing aircraft, conventiona
aircraft, and helicopters).

h. Peculiarities of the particular nodel (for exanple: Sone aircraft
reach flying speed before they reach rotation speed with forward

i. H gh altitude takeoffs and runway requirenents

j- Means of determ ning when a takeoff shoul d be aborted.

k. Ef fects of wake turbul ence (wing tip vortices) on the specific
aircraft being covered. Include tine interval before taking off
behi nd helicopters, large aircraft, etc. Include procedures to be

used such as attenpt to renain above and upwi nd of the preceding
aircraft's flight path.

I nstrument takeoff procedures where they differ from nornal
procedures or a statenent that they are the sane.

m Any other itemrequiring consideration

3.3.4.1.19 Takeoff, landing, instrunment approach, and m ssed approach
diagrans. D agrans covering each phase of takeoff, Tanding, instrunment

appr oach, and m ssed agproach shal |l be included. The landing and the m ssed
approach di agranms may be presented separately or as a single illustration.
These diagrans are not intended to show paths to be flown but are intended to
establ i sh steps of procedure chronologically; therefore, care shall be taken
not to inply that the illustrated path nust be followed literally. The titles
of these Illustrations shall include the word "typical" to prevent this
msinterpretation. The diagrans shall indicate the specific actions required
to acconplish the indicated phase of operation, such as: "rel ease brakes" and
"retract flaps in 10 degree I ncrenments." Each of these diagranms shall be
based on a normal takeoff or |anding gross weight. The weight and
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configuration on which the diagramis based shall be promnently displ ayed.
Enphasi s shall be placed on the fact that airspeeds are based on this single
wel ght. To avoid confusion with the checklists the actions in these di agrans
shall not be nunbered. Depending on the conplexity of the aircraft, the
variation in airspeeds shall be covered by references to the performance data,
percentage of stall, or incremental increases in airspeed with weight of fue
remai ni ng. Tabul ar presentations show ng variation of airspeeds wth wei ght
shall not be incl uded.

3.3.4.1.20 Special type takeoffs. Cher types of takeoff such as instrunent,
catapult | aunched, assisted, short field, and rotor bl eed (helicopters), shal
be covered, including appropriate "Wrnings" and "Cautions". Unusual takeoffs
shall be included only wth the approval of the acquiring activity and the
flight manual nanager (see 6.2). For helicopters and conventional aircraft
that can be operated fromor in proximty of terrains having adverse w nds or
drafts, coverage with necessary Illustrations expl ai ning howto cope wth

t hese conditions shall be incl uded.

3.3.4.1.21 After takeoff clinb. Al actions to be acconplished i mredi ately
after takeoff such as braking wheels, retracting | anding gear, or retracting
flaps shall be included. Applicable provisions for an oxygen system check
shall be made. |If flap retraction procedure differs under various conditions
such as heavy wei ght or weather, this information shall be included. M ni num
airspeed and altitude for retracting flaps shall be covered. For aircraft of
hi ghly variable gross weight, the clinb shall be covered, and the airspeed at
whi ch clinb should be started shall be stated (see 3.4.10.3.1.5.19). Maxi mum
angl e of bank versus mninumflap retract speed shall be covered. Control of
the aircraft under instrument flight conditions fromtakeoff through
acceleration to clinb speed shall be included.

3.3.4.1.22 dinb. Normal clinb procedures that are required to produce the
results statéd in the performance data clinb charts (see 3.4.10.4) shall be

i ncluded. Proper positioning of engine cooling flaps and the rel ati on of

ai rspeed to cooling shall be enphasi zed.

3.3.4.1.23 Quise. Actions that nust be taken when the transition fromclinb
to cruise is made shall be covered. Any particular actions that nmust be

consi dered during cruise flight shall be covered. Actual procedures shall not
be included in this paragraph beyond those required to transition fromclinb
to cruise.

3.3.4.1.24 Flight characteristics. Reference shall be made to Section VI for
information regarding flight characteristics.

3.3.4.1.25 Descent. The procedural steps for the descent phase of operation
shal | be included. The checklist shall include all checks which nust be made
i medi ately before and durin? descent to land. Normal descent procedures
required to produce the results stated in the performance data charts shall be
covered in detail. Special instructions regarding various types of descent
such as enroute, tear drop, rapid (with spoiler), and rapid (clean)
penetrati on shall be included.

3.3.4.1.26 Holding. Airspeeds and other pertinent information for various
hol di ng configurations shall be included.

3.3.4.1.27 Instrument approaches . Procedures for all instrunent approaches
shall be included. Applicable precautions and restrictions shall be covered.
D agranms to illustrate approach patterns with consideration of aircraft
configuration and capability (see 3.3.4.1.19) shall be provided.
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3.3.4.1.28 Automatic approach. Preparations, procedures, and precautions to
be fol |l owed during the automatic approach shall be covered. Unsatisfactory
gpp&oach_hngications, and procedures for discontinuing such an approach shal

e descri bed.

3.3.4.1.29 drcling Approaches . Aircraft configuration, airspeed, maxi mum
bank angl es, and angle of attack shall be described. |f the airspeed used
during the circling maneuver exceeds the maxi num speed all owed for that
aircr?ftAS i nstrunent category, the appropriate higher category shall be
speci fi ed.

3.3.4.1.30 Beforelanding. A applicable procedures and steps that nust be
acconpl i shed prior to lTanding shall be covered (see 3.4.10.8). A fuel check
shal |l be provided. Reference shall be nade to the weight and GG limtations
covered in Section V.

3.3.4.1.31 Landing. The problens that may be encountered during the | anding
phase shall be discussed. Nornal |anding procedures that are required to
produce the results stated in the landing charts of the perfornance data shal
be covered (see 3.4.10.8). Procedures such as use of brakes, nose wheel on or
off the runway, and drag chute depl oyment shall be included. The procedures
for each type of |anding that can be nade shall be included. For vertical
takeoff and landing aircraft, the transition fromconventional flight shall be
di scussed. The effects of wake turbul ence on the | andi ng phase of the
specific aircraft shall be covered. |Include time interval before |anding
behind large aircraft, helicopter, etc. Include hazards of penetrating the
center of the vortex core. Reference shall be made to Section V11 for
description of hydroplaning. Unless otherw se specified by the acquiring
activity, the information included in this paragraph need not be in checkli st
form (see 6.2).

3.3.4.1.32 & around/ mssed approach. Al instructions such as tri mchanges
and flap settings for executing a go around/ m ssed approach shall be incl uded.
Proper throttle use shall be enphasized. A diagramas described in 3.3.4.1.19
shal | be provi ded.

3.3.4.1.33 Touch and go landings . Touch and go | andi ng procedures, including
any differences caused by use of the crosswi nd | andi ng gear, shall be

provided. Traffic pattern procedures shall be included, or may be conbi ned
with the "Before Landing" or "Touch and (" procedures provided all essenti al
itens are covered. The procedures shall note that touch and go | andi ngs

i ntroduce an el ement of dan%er because of the many rapid actions that nust be
executed while rolling on the runway at hi gh speed.

3.3.4.1.34 After landing. Al checks and operations to be acconplished after
turnoff fromrunway and before the parking area is reached shall be incl uded.

3.3.4.1.35 Hot refueling. |f applicable, coverage shall include all
procedures required (and necessary precautions to be taken) before entering
the refueling area, during refueling, and when departing the area.

3.3.4.1.36 Engine shutdown. The proper procedures for engi ne shutdown,
including all precautions to be observed shall be provided.

3.3.4.1.37 Pbstfli%ht. Procedures necessary to acconplish the postflight
check shall be included.

3.3.4.1.38 Before leaving aircraft . Actions necessary to position al
controls and control Tocks and to secure the aircraft shall be covered.
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Procedures, as applicable, shall be provided to ensure that classified codes
have been renoved fromany systeminstalled (i.e., IFF/SIF). A requirement
for the flight crewto make entries into the AFTO Form 781 recordi ng any
flight limts that have been exceeded, shall be incl uded.

3.3.4.1.39 Aert procedures. Since acrewon alert status will use the alert
procedures checklist as their master checklist, the alert procedures checkli st
shall include all the procedures required to operate the aircraft under the
alert concept. Once the crew nenber is in the mdst of the alert checklist,
there shall not be any reference to the normal procedures checklist. Nornal
operating procedures contained in the normal flight crew checklist shall be
included in the alert checklist. This allows the duplication of those
procedures only in the alert checklist. The alert section of the flight

manual nmay contain the nornmal procedural step without anplification. This
will allow for continuity in |earning the procedures without having to
reference throughout the flight manual. Appropriate references shall be made
to the normal operating procedures section in the aircraft flight manual for
anplification. Anmplification of the alert procedural entries shall be avoi ded
i f such anPIification is already provided in the normal procedures. The
addition of alert procedures shall have no effect on the normal procedures.
Thelfglbomjng detail requirements applicable to alert procedures shall be

i ncl uded.

3.3.4.1.39.1 Explanatory material . A conplete explanation of the alert
concept, the interrelationship of crew menbers including the ground crew, and
the proper use of the checklist shall be included as an introduction to the
alert procedures. Each phase of operation shall include an explanation of the
pur pose of the phase and when it is enpl oyed.

3.3.4.1.39.2 Arrangenent of the alert procedures . The alert procedures shal
be divided into two parts. One part shall be a chronol ogi cal sequence of
events when the aircraft is put on alert, is cocked, scranble is perfornmed,
and nornmal flight is continued. The other part shall be the phases of
operation that do not follow any particul ar chronol ogi cal pattern. The

foll owi ng exanpl e coul d be the phases of operation for a typical manual

PREFLI GHT

1. Acconplish "Before Interior Inspection,™ "Interior |Inspection,”
and "Exterior Inspection" as set forth in the normal conditions.

OO NG

SCRAMBLE

AFTER TAKECFF- CLI MB

1. After takeoff, return to the normal conditions beginning with
"After Takeoff-Qinb."

NOTE: The fol | owi ng phases of operation have no particul ar chronol ogi ca
identification but wll have to be used while the aircraft is on alert
status as circunstances dictate.

DAl LY PREFLI GHT

UNCOCKI NG

TAXI BACK
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ETC

3.3.5 Section IIl - Emergency procedures . Section IIl of the flight nmanual
shal | describe the procedures to be followed to neet any energenc% that coul d
reasonably be expected to occur. The requirenents specified in the follow ng
paragraphs are not all-inclusive. The emergency section shall be devel oped
based on the best available data for the particular aircraft. Energency
operation of auxiliary equipnent shall be covered only insofar as it affects
safety of flight. Energency systens and equi prent shal |l be described in
Section | of the manual. Section IIl shall admnister only procedural
information. Al pages containing emergency information shall be bordered by
ener gency page narkings as specified in ML-STD-38784. Conpl ete coverage
regarding the "feel" characteristics, and reaction of the aircraft during
vari ous emergencies affecting flight such as flight with one or nmore engi nes
i noperative and trimfailure, shall be provided. Al precautions to be
observed whil e coping with an energency shall be di scussed. Conbinations of
enmergencies are normal |y not covered because of the numerous possible

conbi nations. (see 6.9). Emergency procedures requiring expediency in
landing shall be witten with full consideration of the expected
time-to-failure after initial malfunction of the critical systen(s). (see
6.6). The terns "Land as Soon as Possible" and "Land as Soon as Practical”
are defined in the introduction to Section Il (see 3.3.5.4), and shall be
used throughout the section as general guidance (where appropriate) to relate
to the aircrew the degree of urgency in |anding.

3.3.5.1 Arrangenent . The energency procedures in Section IIl shall be
presented either by phase of operation or by systemas specified by the
acquiring agency (see 6.2).

3.3.5.1.1 Phase of operation arrangenment . |f an energency can occur in nore
t han one phase of operation, it shall be presented in the phase where it is
nost likely to occur first. Wen phase of operation arrangenent has been
speci fied, the sequence shall be as presented bel ow

I ntroduction (see 3.3.5.4)

o &

CGeneral Energency Procedures (see 3.3.5.5)

c. Qound Qperation Emergency Procedures (see 3.3.5.6)

d. Takeoff Energency Procedures (see 3.3.5.7)

e. In-flight Emergency Procedures (see 3.3.5.8)

f. Landing Emergency Procedures (see 3.3.5.9)

g. Mscellaneous Emergency Procedures (see 3.3.5.11)
3.3.5.1.2 Systemarrangenent . Under the system arrangenent phil osophy, the
CGeneral Energency Procedures portion shall contain such "flight oriented"
procedures as; out of control and spin recovery; ejection and bail out;
emer gency descent; forced | anding; ditching and so on. The coverage and
content requirements for non-systemoriented procedures are the sane as for

t he phase of operation arrangenent. Wen system arrangenent has been
speci fied, the sequence shall be as presented bel ow

a. Introduction (see 3.3.5.4)
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b. General Emergency Procedures (see 3.3.5.5)
c. System Energency Procedures (see 3.3.5.10)
d. Mscellaneous Emergencies (see 3.3.5.11)
3.3.5.2 Narrative versus nurerical presentation . Normally, if the crew
nmenber nust anal yze the energency to determ ne subsequent actions, avail able
i nformati on needed to hel p determne the correct action shall be presented in

narrative form Al definite procedures shall be presented in nunerica
st eps.

3.3.5.3 OCitical energency procedures . The critical emergency steps
(bol df ace type) in a critical emergency procedure shall be the steps that mnust
be performed i mredi ately without reference to a witten checklist. Any other
steps, when there is time to consult a checklist, shall be considered
noncritical and shall be in standard type. A statenent requiring crew nmenbers
to be able to denonstrate correctly, the acconplishnent of bold faced
procedures in the published sequence without directly referring to the
checklist, shall be included.

3.3.5.3.1 Qiteriafor determning critical energency procedures . itical
enmergency procedures, if required, shall be selected fromthe basic emnergency
procedures by the contractor. These procedures shall be approved by the
procuring activity. The criteria for deternmining a critical energency
procedure shall be as foll ows:

a. It nust be a serious energency.

b. It nust be acted upon inmmrediately with no time to refer to the
printed checklist.

c. It nust have a reasonabl e frequency rate.

3.3.5.3.2 C(QCiteria for critical emergency steps . |f an energency procedure
is determned to be critical, it shall be as follows:

a. It shall be easy to understand and |earn.

b. It shall contain only the itens that nust be performed i medi ately
to alleviate the energency sufficiently to permt tine for the
flight crewto refer to the printed checklist.

c. It shall be as brief as possible.

d. It shall consist of consecutive primary line items. Citical and
noncritical energency steps shall not be intermngled. For exanple,
if steps 1 and 5 are critical, steps 2, 3, and 4 shall also be
critical, or the procedure shall be rearranged so that steps 1 and 5
are consecutive line itens and not intermngled. Further, the
sequence shall begin with the first critical procedural step

e. Lineitens directing standard action such as alerting the crew and
mai ntai ning directional control, or itens involving a crew nenber's
anal ysi s and judgnent of the particular situation, such as "land as
soon as practical", shall not be included as critical energency
steps. This infornmation is addressed in the introduction to Section
[,

—h

The terms contained in the glossary of terns shall be used to the
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maxi num ext ent possi bl e without deviating fromthe requirenent to
utilize crew station placarded terns.

g. Insofar as possible, the nonmenclature used, regarding the action to
be perforned, shall be the sane between aircraft containing like
itens or procedures.

3.3.5.4 Introduction. The introduction shall include infornmation on the
| ayout and use of the section and a statenent outlining the three basic rules

to emergency actions. This statenent should be sinlar to: "In al
energenci es, the overriding considerations nust be to: 1. Miintain aircraft
control. 2. Analyze the situation. 3. Take proper action." The

introduction shall explain the general information that will not be found in
but will apply to, all critical emergency procedures (see 3.3.5.3.2). An
illustration shall be provided to show | ocati ons of the m scel | aneous

emer gency equi prent (see 3.3.5.12.1). |In addition, the introduction shal
contain the following definitions for; Land as Soon as Possible; and Land as
Soon as Practi cal

Land as Soon as Possible - An energency will be declared. A landing
shoul d be acconplished at the nearest suitable airfield considering the
severity of the energency, weather conditions, field facilities, anbient
lighting, aircraft gross wei ght, and command gui dance.

Land as Soon as Practical - Emergency conditions are | ess urgent, and
al though the mssionis to be termnated, the degree of the energency is
such that an immedi ate | anding at the nearest adequate airfield may not
be necessary.

3.3.5.5 (eneral energency procedures . The general emergency procedures shal
i nclude alT reasonably exPected emer genci es that could occur In two or nore
phases of operation or affect two or nore systens or subsystens. This
grouping is intended to separate the procedures which are treated as an entity
and are not associated with a particul ar phase of operation or system Care
shall be taken to restrict the procedures of this grouping to prevent
destroying the phase or systemgrouping of Section Il of the manual and to

el i mnate confusing cross-referenci ng during an energency.

3.3.5.5.1 Mnimumcontrol speeds (air and ground) . Mninmumcontrol speeds
(air and ground) shall be presented either by a single paragraph or by
separ at e paragraphs under the general emergency procedures or in the
appropriate phase of operation. The mninmumcontrol speed for the aircraft
including information such as "with and w thout" boost and, if applicable,
pertinent information in sequence such as gross wei ght, power avall abl e,
application, aircraft configuration, crew duties, and recovery techni ques
shal | be discussed. Reference shall be nade to the perfornance data for
definitions of mninmmcontrol speeds.

3.3.5.5.2 Engine failure under various conditions . Actions to be taken in
the event of engine failure under various conditions shall be included.

Conpl ete Procedures to be followed in shutting down the nal functioning engine
and establishing continued flight shall be included. A diagramcovering
takeof f, landing and m ssed approach with one or nore engi nes inoperative (see
3.3.5.12.3), shall be provided. Insofar as possible, the shutdown procedures
shall be identical to the procedures required in the event of engine fire
The?eIProcedures shal | be subdi vi ded under three individual paragraph headi ngs
as fol |l ows:

a. Miintain necessary control and power - Itens such as regaining | ost
power by advancing throttles and adjusting nixtures on good engi nes and
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regaining flight control shall be described in narrative form

b. Shutdown - The critical steps necessary to stop the engi ne and
prepare to fight a possible engine fire shall be included.

c. dean-up - The noncritical steps required to conpl etely shutdown the
engine, trimthe aircraft, and establish necessary power settings for
continued flight shall be included. |[|f practical, a common shutdown
procedure which is applicable to the various engi ne emergenci es
requiring shutdown shall be given.

3.3.5.5.3 Abort and barrier engagerment . As applicable, a conbined procedure
for both abort and barrier engagenent (applicable to takeoff or |anding) shal
be provided. Wiere applicable, it shall iInclude use of the tail hook. The
consi derations for making the deci sion whether to abort and whet her to engage
the barrier shall be discussed. Engaging the barrier on the approach end o
the runway and the type of enmergenci es which mght warrant this engagenent,
shall be nmentioned. Mention shall be nade of stores that nmay be jettisoned on
the runway to reduce aircraft weight to barrier and tail hook limtations or
to inprove configuration and increase probability of engagement and that this
jettisoning is done at the pilot's discretion. A narrative conparison of the
danger of jettisoning stores on the runway with the inproved capability of
barri er engagenment shall be incl uded.

3.3.5.5.4 Canopy or hatch retention or jettisoning . Wiere applicable, an
expl anati on of the advantages of retaining the canopy or hatch for crash

| andi ng, aborted takeoffs, and barrier engagenents shall be included.
Instructions to disconnect all leads and restraints, that coul d del ay
evacuat i on before opening the canopy, to mnimze the crew nenbers' exposure
time to dangers such as fires, outside explosions, and debris, shall be
included. Instructions to use normal canogy openi ng procedures and each
alternate nethod to open the canopy shall be included. The safest alternate
nmet hod and the hazards involved shall be listed first; the second saf est
alternate shall be |isted second and so on, until all nethods are incl uded.
The canopy breaker tool shall be discussed. (Note: An exception to retaining
the canopy is in the case of ditching. In the case of ditching, the canopy
should be jettisoned.) It shall also be nentioned that the hel met visor
should be in the down position for crash | andings, aborted takeoffs, and
barri er engagements.

3.3.5.5.5 Landing gear retraction while on the ground . The possibility of
retracting the Tanding gear while the aircraft is on the ground as a | ast
resort to stop the aircraft shall be discussed. Procedures shall be included
as necessary.

3.3.5.5.6 Jettisoning external stores . The advantages and di sadvant ages of
jettisoning external stores on the ground and in flight, the types of stores
that may be jettisoned and the possibility of jettisoned stores colliding with
the aircraft or other aircraft in close proximty shall be di scussed.

3.3.5.5.7 Enmergency ground egress . Procedures for evacuating the aircraft

shall be included. Appropriate warnings such as the inadvertent depl oynent of
a survival kit shall be included. Itens such as prinmary and alternate escape
routes and | ocation of doors and escape hatches to be used shall be specified.

3.3.5.6 Qound operation emergency procedures . Gound operation energencies
shall be allT energencies that occur when the aircraft is on the ground except
during takeoff and | anding. The various types of energenci es which may occur
on the ground and the procedures which should be foll owed to meet each
enmergency shall be described. An energency egress illustration shall be
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provi ded (see 3.3.5.12.2). The ground operation emergencies shall not include
takeof f and | andi ng.

3.3.5.6.1 Engine fire or overheat during start or shutdown . Conplete

i nstructions regardi ng the recommended procedures for addressing an engi ne
fire or overheat condition shall be included. e or nore procedures may be
necessary depending on the aircraft. Insofar as possible, a conmon engi ne
shut down procedure follow ng various engi ne energenci es shall be used;
ideally, 1t will be the sane as the nornal engi ne shutdown procedure.

3.3.5.6.2 Energency brake systemoperation during taxi . A discussion of
brake failures, nost Tikely to occur, which would warrant use of emergency or
alternate brake operation shall be included. Caution against using the

ener gency brake systemif applicable, shall be included. Limtations of the
ener gency brake systemor alternate brake operation shall be nentioned.
Pertinent operating i nformation shall be included. Secondary energencies that
may arise fromcontinued operation of an aircraft with a brake system
failure, such as loss of hydraulic fluid, shall be nentioned. |f applicable,
how t o prevent such secondary emrergenci es shall be menti oned.

3.3.5.6.3 Loss of nose landing gear steering . A discussion of the steering
failures nost Tikely to occur, especially hardcover signals which would
warrant use of energency or alternate steering, shall be included. Pertinent
operating information shall be included. Secondary energencies that nay arise
fromcontinued operation of an aircraft with a steering failure, such as

over heat ed brakes, shall be di scussed.

3.3.5.7 Takeoff energencies. Takeoff emergencies shall be all the
energenci es that could occur after the pilot perfornms the first takeoff action
listed in the takeoff procedures in Section Il of the manual and ends when the
clinb configuration or the energency |anding configuration is established.

3.3.5.7.1 Engine failure during takeoff . The possibilities of both forced
| andi ng and continued flight shall be included. |Information concerning
Lettisoning external stores, landing gear retraction, pilot techniques, and

est airspeed for power available (partial |oss of power) shall be included.
Ref erence shall be nade to the paragraph concerning runway barrier engagenent
in Section |1l of the manual .

3.3.5.7.2 Takeoff with one or nore engines inoperative . For multi-engine
aircraft, in which takeoff with Tess than all engines operating is feasible,
instructions for such takeoff shall be included. Warnings and precautions
shal | be discussed. Procedures required to produce the results stated in the
appropriate takeoff chart in the performance data of the manual shall be

enpl oyed. |f necessary, a diagramsinmlar to the one required for nornal

t akeof f shall be i ncl uded.

3.3.5.7.3 Tire failure during takeoff roll . A discussion of the procedures
required to be observed in the event of tire failure during takeoff roll shal
be i ncl uded.

3.3.5.7.4 Fire or overheat light during takeoff . Conplete precautions and
instructions for fire or overheat Tight during takeoff shall be included.

3.3.5.8 In-flight energencies. In-flight emergencies shall include al
energenci es that could occur fromthe time the clinb configuration is
established until the final l|anding configuration is established. If an
enmergency (including the loss of controlled flight) will lead to a | oss of

altitude, the mninumaltitude that will be required to recover the aircraft
and the point at which ejection or bailout should occur shall be stated. An
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illustration shall be provided depicting maxinumglide (see 3.3.5.12.7). If a
multi-crewaircraft will require the ejection of the crew nmenbers who are
nonessential for flying, sooner than the ejection of the crew nenbers who are
essential for flying, the procedures shall specify when the crew nenbers who
are nonessential for flying shall either eject or bailout.

3.3.5.8.1 Qut of control procedures. Qut of control flight and howit is
different froma spin shall be defined. The specific procedures that are
needed to return to controlled flight and the sequence in which the procedures
are to be acconplished shall be stated. |f the sequence of the procedures is
not inportant, this fact shall be included. Wat the pilot will see (the
instrunents and the dynanic relationship to the earth), howthe aircraft wll
respond to flight control inputs, and how the pilot wll recogni ze when the
aircraft is or is not respondi ng shall be descri bed.

3.3.5.8.2 Spin recovery. Spin recovery procedures shall be included. The
acconpanyi ng text shall refer to Section VI of the manual for an expl anation
of the spin characteristics of the aircraft.

3.3.5.8.3 Engine restart . Conplete instructions on the proper means of
restarting an engine in flight and resuning normal flight shall be included.
Specific details such as airspeed, altitudes, and RPM shall be included. |If
consi dered advant ageous, engine restart instructions may be presented in chart
form Wen applicable, a warning shall be included to address safe ejection
altitude versus the time it takes to devel op usabl e thrust from nini num
airstart RPM

3.3.5.8.4 Propeller malfunction. Conplete procedures to be performed in the
event of runaway propeller and any other type of propeller failure shall be
given. Instructions regarding action to be taken if propeller does not
feather properly shall be included.

3.3.5.8.5 KHection or bailout . The technique, precaution, and warning
signals for Teaving the aircraft in flight shall be described. These
instructions shall contain information pertaining to all ejection/bail out
options under varying conditions such as (but not limted to) airspeed,
aircraft attitude, controlled and uncontrolled flight (including spins and
dives), and the minimumsafe altitudes for ejection/bailout under each of
these conditions. Conplete coverage for bailout fromaircraft not equi pped
with ejection systens shall be included. Bailout in the event of ejection
seat failure shall be covered in narrative formonly. The proper procedure
for preparing the aircraft for bailout and the method of jettisoning cockpit
encl osures and exterior doors shall be indicated. For aircraft equiPped with
an escape capsul e, the instructions, techniques and precautions involved in
use of the escape capsul e shall be included. A pictorial sequence of
operation for e ection or bailout shall be provided.

3.3.5.8.5.1 Qperation of seat type survival kit . For aircraft that utilize
sorme formof a seat type survival kit, a statenent whi ch expl ai ns whet her
activation of the survival kit does (or does not) cut off emergency oxygen
supply shall be included. |If it does, it shall state that the survival Kit
shoul d be depl oyed bel ow 14, 000 feet above sea level. In any event, the
procedures shall be witten to require the survival kit deploynent prior to
contact with ground or water.

3.3.5.8.6 Fire, snoke and funes . Conplete energency procedures regarding
fire, snmoke and fumes aboard the aircraft shall be provided. |nformation
concerning fire warning indicators, fire suppressant discharge, alternate
procedures, fire out confirmation, and the procedures for adjusting for the
possi bl e aftereffects of fire shall be provided. Wien applicable, information
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shal | be provided concerning the disabling of systens that may be feeding the
fire. Procedures for the rapid evacuati on of snoke and funes fromthe
aircrgfé interior, and the use of aircrew oxygen and snoke equi prent, shall be
provi ded.

3.3.5.8.6.1 Engine fire during flight . GConplete instructions regarding the
reconmended met hod of detecting and extingui shing an engine fire during flight
shall be included. Procedures for afterburner overheat shall be included for
jet aircraft so equi pped.

3.3.5.8.6.2 Fuselage and wing fire. Conplete instructions regarding the
reconmended method of conbatting a fire within the aircraft fusel age and wi ngs
shal | be provi ded.

3.3.5.8.6.3 Hectrical fire and overheat . Conplete instructions regarding
t he recommended nethod for extinguishing electrical fires shall be provided.
If some fire extinguishers provided are not to be used for electrical fires,
that fact shall be stated. Procedures to address el ectroni c overheat
conditions that may occur during flight shall be provided.

3.3.5.8.7 Systemfailures. Procedures to address the in-flight failure of
systens whi ch woul d result in an energency situation shall be provided.
Instructions, as applicable, to pernit the systemto be operated in a degraded
condition shall be provided. Information, as applicable, to cover alternate
or backup systens that may be engaged to accommodate for the | oss or severe
degradation of a primary systemshall be provided. Exanples of systens to be

covered are, but not limted to; fuel, oil, electrical, hydraulic, and flight
control
3.3.5.8.8 Shock effects to engine or aircraft . |f supersonic speeds are

possi bl e and give rise to energencies, procedures to cope wth the energencies
such as duct instability and variable inlet ranps shall be covered.

3.3.5.8.9 Flight without canopy . The hazards of flight without a canopy or
without a hatch, including wind bl ast effects, shall be discussed.

3.3.5.8.10 Cewenvironnent energencies . Procedures for emergencies such as
failure of anti-g suit to deflate, Toss of pressurization, excessive
tenperature (air conditioning), and hypoxia shall be included.

3.3.5.8.11 Energency descent . If the difference between a rapid descent and
an energency descent is sufficient to affect the safety of the personne
gboardltgedaircraft, t echni ques and procedures for an energency descent shal

e i ncl uded.

3.3.5.8.12 Structural failure. A structural failure procedure shall be
included. This procedure shoul'd include necessary pilot and crew procedures
in the event of suspected or actual structural failure.

3.3.5.9 Landing energenci es. Landing emergencies shall include al

ener genci es that could occur fromthe time the final Ianding configuration is
established until the aircraft is stopped or departs fromthe runway.
Statenents that the canopies should be retained for all |andings and that
conbustion type heaters shoul d be off for energency |andings shall be

i ncluded. For both hard and soft ground, the foll ow ng shall be included:
Preparation, warning signals to crew, approach, crew positions, harness |ocks,
| andi ng procedures, and crew passenger exit. The procedures to be followed to
ascertain the degree of aircraft control avail able when control system

mal function occurs shall be incl uded.
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3.3.5.9.1 Forced landing or landing with one or nore engines inoperative

The changes in configuration and procedures, and the recomrended precauti ons
required for a forced or engine(s)-out |anding shall be included. In the
event of conplete loss of power, 1t shall be enphasized that ejection or
abandonnent of the aircraft nay be preferable to forced | andi ng, as
applicable. Procedures for |anding single-engine and twin-engine jet aircraft
w thout thrust shall be included. A nissed apﬁroach with one or nore engi nes
i noperative shall be discussed. A note that the pilot, prior to ejection or
abandonnent, should attenpt to turn the aircraft toward an area where injury
or Fagage to property on the ground or water is least likely to occur shall be
i ncl uded.

3.3.5.9.2 S mulated forced landing or flame-out landing . Procedures for
performing a simulated forced T'anding or flane-out Tanding shall be included.
The danger of falling behind the required airspeed and the best procedures for
recovery shall be discussed. Qher areas to be considered are areas such as
altitude at high key and | ow key, aircraft configuration, pattern airspeeds,
and engi ne speed. Warnings and cautions as applicable shall be included. A
note that the aircraft should always be in a position fromwhich a | andi ng can
be conpl et ed shal |l be added.

3.3.5.9.3 Landing gear mal function. Procedures for energency extension of
the landi ng gear shall be included. Procedures for conbinations such as main
gear down, nose gear up, one nain gear up, nose wheel cocked, and all gear up
shall be included. Procedures for a wheel s-up | anding shall be included.

3.3.5.9.4 Dtching (applicable aircraft) . Conplete instructions regarding
the method and the best configuration for ditching the aircraft shall be
included. Capabilities of the aircraft after ditching and t he advant age of
ditching versus bailout or vice versa shall be discussed. The discussion
shal | include night ditching, partial-power ditching, power-off ditching,
preparation for ditching, and after ditching. The discussion shall also

I ncl ude bl ocked escape routes and alternate duties in case sone crew menbers
are injured. Anillustration, as applicable, showi ng ditching and crash-

| andi ng stations for crew nenbers and passengers, shall be provi ded (see
3.3.5.12.5). In addition, a ditching chart and sea state table shall be

i ncl uded (see 3.3.5.12.6).

3.3.5.9.5 Landing without brakes . Procedures for acconplishing a | andi ng
when brakes are inoperative and systemfailures that could lead to this
enmergency shall be discussed. |If failure of these systens affects any other
areas, the area affected shall be mentioned. It shall be noted that energency
brakes (if applicable) are limted to a certain nunber of applications.

3.3.5.9.6 Cher landing energencies . As applicable, energencies such as flap
failure, speed brake failure, asymmetric |oads, |eading edge slat failure,
tire failure upon landing, and scraping of tail shall be covered.

3.3.5.10 Systemenergencies. Wen system arrangenent has been specified, the
ener gency procedures shall be grouped for each najor systemof the aircraft.
The use of high | evel s sten1%roupings (i.e., flight controls rather than
flaps) is preferred. The high I evel systenms may be broken down to aircraft
specific subsystens to ease location of specific energencies.

3.3.5.11 Mscellaneous energencies . Citical energency itens shall not
appear in the mscellaneous group

3.3.5.11.1 Energency entrance. Instructions regarding neans of effecting
enmergency entrance into the aircraft shall be included.
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3.3.5.11.2 Hung ordnance. Procedures to be taken when ordnance has failed to
| eave aircraft after triggering shall be included.

3.3.5.12 Illustrations (Section Ill) .

3.3.5.12.1 M scellaneous energency equi pnent . A phantomillustration shal
show aircraft energency equi pnent such as stowed parachutes, fire axes,
flares, pyrotechnic pistols, life rafts, hand-held fire extinguishers, and
first-aid kits. This illustration shall not include system energency

equi prent such as emergency hydraulic controls, engine fire extinguishing
systens, and energency | andi ng gear controls.

3.3.5.12.2 Energency egress. |If the aircraft is large enough to pernit
circulation of personnel, the energency stations and the routes of egress to
be foll owed for ground energencies, in-flight, and after crash-landing on | and
or water shall be indicated for all personnel. GCoding shall be used to
differentiate between routes and exits to be used in flight and routes and
exits to be used after a crash-landing. This illustration may be conbi ned
wi th the mscel | aneous energency equi pnent diagram unless the resulting
illustration would be confusing. Additional illustrations show ng the
operation of all emergency exits frominside the aircraft shall be included.
The Iogation of each exit shall be indicated on a caption draw ng(s) of the
aircraft.

3.3.5.12.3 Takeoff, landing and n ssed approach - one or nore engines

i noperative diagram. A di agram enphasi zi ng the difference between nornal
procedures and procedures with one or nore engines inoperative shall be
Included. Itenms such as nininumairspeeds and effects on systens or

i noperative systens because of certain engi nes out shall be enphasized. |If
there is little or no difference in the full-power available and parti al - power
avail abl e | anding, they may be conbined with the normal diagramin Section |
of the manual, wth proper notations. |f the diagramfor this emergency is
identical to the normal procedures, the requirenent for this illustration may
be del eted; however, a reference should be nade to this effect in the text.

3.3.5.12.4 Snoke identification diagram. A diagramindicating the neans of
i dentifying the source of reciprocating engine fires, by the type of snoke and
flames emtted fromthe engi ne conpartment, shall be included.

3.3.5.12.5 Ditching and crash |landing stations . As applicable, a diagram
showi ng the position of each crew nenber and passenger during ditching and
crash l[andi ng shall be incl uded.

3.3.5.12.6 Ditching chart and sea state table . A ditching chart and a sea
state table shall be included. The ditching chart shall include first actions
of the crew nenbers, necessary duties at planned tines, equipment itens that
the crew nenber is responsible for having in his possession after ditching,
position of the crew nenber during ditching, and nost probable egress route
for the individual crew menber positions. A statenment that the sequence of
events nay be varied depending on existing conditions shall be included on the
ditching chart.

3.3.5.12.7 NMximumglide. Anillustration for maxi numglide, providing all
paraneters that affect gliding distance with partial - power or power-off, for
maxi num gl i de di stances and mnimumrate of descent, shall be I ncluded. The
ai r speeds shown shall be integer nunbers divisible by five and in knots

i ndi cated airspeed (KIAS), and the altitudes shall be for all altitudes bel ow
absolute ceiling. The data basis for all helicopters, single-engine aircraft,
and twi n-engine aircraft shall be given.
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3.3.5.12.8 Warning/caution advisory (WA display analysis illustration . A

war ni ng/ caution advisory display analysis ilTustration shall be included and
shall be the last illustration preceding the energency entrance illustration.
It shall list each warning and caution annunciator, the nal function causing

the annunci ator to be displayed, and how to cope with and clear the conditi on.

3.3.5.12.9 Energency entrance diagram. A diagramillustrating points at

whi ch emergency entrance can be effected into the aircraft after it has crash-
| anded shall be included. It shall be the last page of Section IIl of the
manual , and the text for energency entrance shall imrediately precede it.

3.3.6 Section |V - Mssion crew duties/procedures . This section shall cover
the responsibilTities of each crew nenber not covered in Section Il and shal

i nclude a description of the primary and alternate functions of each. The
devel opnent of procedures in this section shall follow the requirenents of
Section Il unl ess devel opnent of such procedures falls under a separate detai
specification. Wen specified by the acquiring activity, a separate M ssion

O ew Manual shall be prepared (see 3.5). The acquiring activity shal

determine if all or portions of this section shall be included in Mssion CGew
Manual (s) (see 6.2). Depending on the content remaining in Section |V, the
follow ng shall apply:

a. If all of Section IVis included in a separate manual (s), then a
statement that Section |V material is located in the other manual (s) shall be
pl aced under the section title.

b. If only portions of Section IV are included in a Mssion Oew
Manual , then the systemtitle shall be included in Section IV foll owed by a
reference to the applicable manual. The renainder of the section shall be as
speci fied bel ow

3.3.6.1 CQoverage. Duties of each crew menber shall be covered under a single
primary paragraph which shall be subdivided into an introductory paragraph and
subordi nate paragraphs. The introductory paragraph shall contain a
coggrehensive description of the primary and alternate functions of the crew
menber. It shall also include a description of the general duties of the crew
nmenber, such as operating the heating systemor ascertaining that all hatches
inthe rear of the aircraft are securely |ocked. Subordinate paragraphs shal
be included as required to present each pertinent phase of flight operation,
such as "Before Starting Engi ne" and "Before Takeoff."

3.3.6.2 Extent of coverage. Enphasis shall be placed on the duties that are
driven by the characteristics of the aircraft. A nininumof space shall be
devoted to the specialized duties that are the responsibilities of a crew
nmenber by virtue of that function; for exanple, the navigator is fully aware
of the responsibilities of a navigator, but may have additi onal

responsi bilities assigned.

3.3.6.3 Cewcoordination. A summary of the responsibilities of each crew
menber shall be included. It shall also relate the coordi nated actions
bet ween each crew nenber.

3.3.6.4 Sequence of phases and actions . Sequence of phases and actions shal
be arranged chronol ogically.

3.3.6.5 Checks. Al checks shall be made fromleft to right or top to bottom
except where chronol ogy nust take precedence.

3.3.6.6 Aignnment. This section shall be aligned, according to the physical
| ocation of the crew nenbers covered, starting fromthe front and proceedi ng
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tothe rear, with the left position taking precedence over the right position.

3.3.7 Section V- (perating linmtations . This section shall cover al
inportant Timtations that nust be observed. Linitations that are
characteristic only of a specialized phase of operation shall be covered in
t he di scussion of the operation and need not be repeated in this section.
Speci al ethasis shal | be placed on any unusual restrictions that are
particularly characteristic of the aircraft.

3.3.7.1 Extent of coverage. The follow ng paragraphs describe the types of
linmtations to be covered; however, only the criteria that actually limt
operation need be included. For exanple, if the design of the aircraft

precl udes overloading, a weight limtation discussion is unnecessary. To
avoi d duplication of limtations, the informati on appearing on the I nstrument
mar ki ng pages shall not be repeated in the text. |[If the instrunent narking
linmtations cannot be adequately explained in the space provided by the
captions, additional explanations shall be covered under the appropriate

par agr aph headi ngs. Mach nunbers and airspeeds shall be given in the same
units as indicated by installed instruments. Tables of servicing fluids, and
when specified, aircraft capacities shall be included with a listing of fuels
(see 6.2). Fluids shall not be listed by brand name; however a reference to
TO 42B-1- 14 for fuels and TO 42G 1-16 for al cohol s shall be incl uded.

3.3.7.2 Emergency crew. A statenent shall be included that specifies the
Enmergency Oew requirenents as applicable (see 3.3.3.1).

3.3.7.3 Instrunent narkings . Each instrument that indicates an operating
limt shall be ilTustrated. Each illustration that contains an engi he power
instrunent shall include a notation of the fuel grade on which the limts are
based. The notation shall be conspicuously | ocated and shall be printed in 12
poi nt bol df ace type. This illustration shall always begin on the first ful
page following the table of contents in Section V.

3.3.7.4 Summary table of limtations . Wen specified (see 6.2), a Summary
Table of Limtations shall be provided. The table shall include a summary of
the aircraft and systemoperating lintations as provided in Section V. This
table shall immediately follow the Instrument Markings.

3.3.7.5 Engine linitations. Engine limtations covering points such as
overspeed, turbo Iimtations, idle limtations, overboost, overtenperature,
and inverted flight shall be included. Limtations that rnust be observed when
alternate fuel grade is used shall be provided. A definition of power
referenced in the text and in the perfornance data (see 3.4.10.2) such as
maxi num t hrust, maxi num power, and maxi mum except for takeoff (METO power,
shall be included. For helicopters, the various conditions that limt power
such as gas producer speed on a cold day and transnission limts shall be

i ncl uded (see 3.4.10. 10. 3. 3).

3.3.7.5.1 Aternate fluid lintations . This paragraph shall identify
alternate fluids that may be used with possible | oss of efficiency and

i ncreased mai nt enance/ overhaul . These alternate fluids shall be listed in the
aircraft servicing diagram(see 3.3.3.42).

3.3.7.5.2 Emergency fuel lintations. This paragraph shall identify
enmergency fuel that may cause sufficient damage to the engines so that its use
shall be linmted to a single flight. Include a notation that after an

aircraft has been flown with energency fuel, identify this condition in AFTO
Form 781 and insure that required inspections have been nade before rel easi ng
for flight. These fuels shall not be listed in the aircraft servicing di agram
(see 3.3.3.42). A statenent that operations or nai ntenance personnel sha

51



Downloaded from http://www.everyspec.com

M L- PRF- 7700F( USAF)

not grant waivers on the use of emergency fuel beyond one tine flights shal
be i ncl uded.

3.3.7.5.3 Single-engine/engine-out flight lintations . Performance
limtations due to prinmary or secondary flight controls, trimmng
requirenents, optimmoclinb/cruise profiles, maneuvering lintations, and

| andi ng phase consi derations shall be included. Flight characteristics
limtations with engine(s) operating in the secondary or backup control node
shal | be incl uded.

3.3.7.6 Starter lintations. The limtations applicable to the starter
system shal T be 1 ncluded.

3.3.7.7 Propeller lintations. Propeller limtations covering points such as
reverse pitch and restricted RPM shal |l be incl uded when applicabl e

3.3.7.8 FRotor lintations. Rotor limtations during flight, power-on and
power - of f, and during ground operation shall be included for helicopters.
Limtations directlr related to time shall be clearly stated. The naxi mum
reconmended wi nd velocity for starting and stopping rotors shall be included.

3.3.7.9 Airspeed and nach limtations . Muxinummach or airspeed limts shal
be provi ded for Tevel f||?ht and for various conditions of weight and
configuration. Additional air speed and mach linmtations such as the
follow ng shall also be included (see 3.2.22):

a. Mxinumdive airspeed.
b. Ar speed limtations for jettisoning external stores.

c. Achart showing linting airspeed versus altitude for various
configurations or mni mumand naxi mumrotor speeds.

3.3.7.10 Flight maneuvering limtations . Flight naneuvering limtations such
as the follow ng shall be included:

a. Acrobatic flight.
b. Restrictions on control nmovements and bank angle limts.

c. Linmts for slipping or skidding during asymmetric power condition or
| andi ng appr oaches.

d. Roll coupling phenonena such as roll entry G angle of attack (AQY)
overshoots, and rolling lints.

e. If the manual is for a high sPeed, hi ghl y naneuverabl e aircraft, a
di agram showi ng acceleration limts for the conbi nati ons of
ai rspeeds and altitudes shall be included. Direct readi ng mach
neters shall reflect the reading utilized in the cockpit. Charts
for calibrated airspeed (CAS), or indicated airspeed (IAS) and
i ndi cat ed mach nunber (IMN) shall be included. Al prohibited
regions of operation shall be clearly marked.

3.3.7.11 Acceleration limtations. Acceleration limtations such as the
follow ng shalT be 1 ncluded:

a. Muxinumacceleration with tip tanks.

b. Maxi mum bank at hi gh wei ghts.
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c. Maxi num perm ssi bl e accel erati ons under various flight conditions at
specific gross weights and fuel versus |oad distribution.

d. Purpose of the operating flight strength diagram (see 3.3.7.10e).

3.3.7.12 Hovering linitations. Hovering limtations such as maxi mum
crosswi nd and downwi nd (including gusts) and their relation to maxi num
sideways and rearward flight, linitations caused by recirculation effects, and
gross weight limtations shall be included.

3.3.7.13 Center of gravity limtations . GCenter of gravity (GG linitations
such as thée TolTow ng shall be included:

a. Efects such as forward, aft and lateral GG position on tow ng,
taxiing, hover, stall, takeoff, in-flight, approach, and |andi ng.

b. Limtations due to the use of external or internal hoists or
W nches.

c. Cargo loading limtations due to GG restrictions.

d. A GG envel ope chart shall be included when necessary. Reference to
t he Wi ght and Bal ance Handbook and the -5 series technical order
shal | be incl uded.

3.3.7.14 \Weight limtations. Wight Ilimtations that are not covered or are
not etha5|zed sufficientTy in the weight linmtations chart (see 3.3.7.14.1)
shall be included. Limtations for aircraft in which weight distributionis a
probl em (such as mninumfuel to be carried in the wings at various gross

wei ghts) shall be included. Reference shall be nmade to fuel supply managenent
in Section| (see 3.3.3.8). Text shall contain a tabulation of nornal,

ener gency, and overload takeoff gross weights and design zero fuel weight for
the aircraft. Sanple problens illustrating the affect of aircraft |oading
shal|l be presented. Problens concerning an aircraft that has an operating

wei hg greater than the operating wei ght on which the chart is based, shall be
i ncl uded.

3.3.7.14.1 Wight limtation chart . This chart shall be provided for
aircraft that have weight Timtations of such a conplex nature that it would
be inpractical to cover by means of text only (see 3.3.7.14). Each conponent
of the chart shall be clearly identified. The purpose of this weight
information is to provide operating personnel wth the detailed criteria upon
whi ch the inportance of the mssion can be wei ghed agai nst the degree of risk
that is being assuned; not to establish maximuns (see 3.4.10.1.1.4.11). A
single chart shall be used to portray the weight capabilities of the aircraft;
however, additional charts may be used, when necessary, to portray the various
configurations of the aircraft. Various criteria that affect gross weight
shall be represented as indicated in 3.3.7.14.1.1 through 3.3.7.14. 1.7 except
that criteria which are beyond the wei ght capabilities of the aircraft need
not be shown.

3.3.7.14.1.1 (Qperating wight . The chart shall be based on the standard
operating weight of the aircraft. The operating weight shall be quoted in
bol df ace type in a conspi cuous part of the chart, or a correction grid shal
be included for aircraft that have variabl e operating wei ghts.

3.3.7.14.1.2 Aternate load. The alternate | oad which consists of cargo
bonbs, and nonstandard equi prent shall be shown along the vertical axis of the
chart. It shall be noted that an alternate | oad shall not include any wei ght
carried by the wings. Any load in or under the wi ngs, except fuel or
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di sposabl e tanks, shall be shown by the use of additional charts.

3.3.7.14.1.3 Fuel versus alternate |oad capacity envel ope . The various
conbi nations of fuel and alternate Toad that can be carried by the avail abl e
capacity of the aircraft shall be illustrated by an envel ope. The envel ope

shall begin at the maximumalternate | oad and shall show the addition of fue
(with renoval of alternate |oad as necessary) until maxi numfuel capacity is
reached. Each phase of addition of fuel and renoval of alternate |oad shal
be identified.

3.3.7.14.1.4 Wight limting factors. Lines representing the various wei ght
limting factors affecting taxi, takeoff, flight, and | anding gross weights
shall be included. The basis for the linmting factors shall be as defined in
AFGS-87221 (formerly ML-A-87221) for structural limtations. Lines
representing other factors that will be detrinentally affected by increasing
wel ght shal | al so be i ncl uded.

3.3.7.14.1.5 Qoss weight. The gross weight of the loaded aircraft shall be
shown by lines sloping to the axis of the chart. It shall be noted that the
origin of the chart represents the standard operating weight of the aircraft
(see 3.3.3.1.2).

3.3.7.14.1.6 Stores. A chart showi ng certified stores, weapon | oadi ng

capability, and restrictions to be observed shall be included. nly stores
that are conpatible with the aircraft shall be listed. Stores that are not
conpatible but are to be carried, shall be listed on separate illustrations
with sufficient instructions for pernissible operation and anpl e warni ng on
restrictions. |If the aircraft is equipped to carry a variety of externa

stores, informati on concerning the maxi mumwei ght to be carried at each
station and the maxi numlateral unbal anced | oad that can be carried shall be
included. |If a separate |oading configuration nanual is procured, this
information shall be included in the |oad configuration manual. A reference
to th? appropriate publication shall be made in this Section of the flight
nmanual .

3.3.7.14.1.7 Brake energy limts. A chart showi ng brake energy linits for
vari ous wei ghts, speeds and configurations shall be included.

3.3.7.14.2 Wight limtations chart requirenments . Light and dark shading
shal | be used to enphasize areas of varying degrees of risk. The unshaded
area shall include |oadi ngs which present no particular problemin regard to
strength or performance of the aircraft. The light shaded area shall cover

| oadi ngs of progressively increasing risk as the dark shaded area is
approached. A statement, that caution rmust be exercised in this area because
certain operations may becone narginal and aircraft |life may be decreased,
shall be included. The dark shaded area shall represent |oadings that are not
reconmended. Cperation in the dark shaded area should be attenpted only when
the inportance of the mssion is such that safety of flight is of secondary
consi der ati on.

3.3.7.14.3 D sposal of cargo and stores . Al linitations inposed by the
di sposal of cargo or stores during flight shall be included.

3.3.7.14.3.1 Fuel and external disposal tanks . The weight of fuel and
eﬁternal di sposabl e tanks shall be shown along the horizontal axis of the
chart.

3.3.7.15 Barrier limtations. Barrier limtations, with an illustration
showi ng the naxi numbarrier engagi ng speeds versus wei ght for airplane and
various arresting systens in use shall be included. Maxi nrumengagi ng speeds
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versus wei ght conbi nati ons shall be based on the maxi mnum permn ssible arresting
hook | oad or the arresting system (barrier) strength, whichever is the |esser.

3.3.7.16 Drag chute linits. Speed limts for drag chute depl oynent and any
other applicable Timts shall be included (see 3.4.10.8.1.3.2).

3.3.7.17 Landing limtations. Al landing limtations such as the rate of
descent, glide slope, Tanding, and maxi rumsink rate shall be included (see
3.3.4.1.25).

3.3.7.18 Cher limtations. Cher types of lintations that affect operation
of the aircraft shalT be incl uded.

3.3.8 Section M - Flight characteristics . This section shall fully describe
the flight characteristics of the aircraft. Unless otherw se specified, this
section shall contain as a mninum the follow ng areas: (see 6.2)

a. FHight control system

b. Nornal flight characteristics.
c. Dive recovery characteristics

d. FHight with asymmetric | oads.

e. Abnornal flight characteristics.

—h

Stalls.
g. Departures.
h

Spi ns.
i. Engine operation.

3.3.8.1 Extent of coverage. Coverage in Section VI wll vary dependi ng on
the type of aircraft covered. The subjects listed in the follow ng paragraphs
shal | be addressed in describing aircraft flight characteristics. Applicable
subj ects shall be covered in detail. Any aircraft unique flight
characteristics not outlined bel ow shall also be included. Al flight
limtations should be addressed in Section V and |imtations, warnings, or
cautions which are not in Sections I, Il, or V, shall not be nmentioned in
Section V. This section should al so address the flight characteristics
relative to automatic or integrated systens, such as terrain foll ow ng,
flutter/load alleviation, flight/propul sion control systens, etc., that nay be
unusual but normal |y expect ed.

3.3.8.2 Flight control system.

3.3.8.2.1 Control effectiveness. The effectiveness and reactions that may be
encountered in the use of the flight controls throughout the entire flight

envel ope shall be included (see 3.3.7.10). Wen and how the controls are used
to achi eve naxi num performance and any precautions that nust be observed shall
be stated. Primary and secondary flight controls (e.g. aileron, elevators,
rudders, trimtab, speed brakes, slats, cyclic stick, cyclic pitch, etc.),
_conitrgl claugmant ation systens, and other aerodynam c consi derations shall be

i ncl uded.

3.3.8.2.2 Control forces. Characteristics such as roll, yaw, and stick
forces per gravity (G, inrelation to different airspeeds and altitudes shall
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be included. Susceptibility to G overshoot and pil ot induced oscillation
(PIO shall be described. GCharts depicting incidents such as sideslip
maneuveri ng envel opes (depi cts rel ati onshi ps between AQA and angl e of
sideslip) shall be included.

3.3.8.3 Normal flight characteristics . Nornal flight characteristics shall
include the folTowing flight regimes as a nini mum

a. Heavy takeoff and | anding.
b. Lightweight takeoff and | anding.

Nor mal crui se.

o

d. Maneuvering (to include maxi num performance, w ng sweep, and AQA
consi derations) with respect to varying altitude and external stores
| oadi ng.

e. Rolling Gflight.
f. Negative Gflight.
g. As anninum charts with the follow ng details shall be provided:

(1) Maneuverability (altitude versus airspeed depicting G avail abl e
at varying gross weights and drag configurations).

(2) CGtravel (with respect to fuel consunption).

(3) Pitch rate (show aircraft capabilities to achieve pitch rates
which could result in G or AQA overshoot).

3.3.8.4 Dive recovery characteristics. Hgh and | ow speed di vi ng
characteristics of the aircraft shall be described. D ve recovery procedures
and precautions shall be covered. A chart show ng dive recovery techni ques
(various G pullouts for conbinations of altitude, airspeed, dive angles, and
various aircraft configurations) shall be included.

3.3.8.5 Flight with asymretric loads . Flight characteristics resulting from
asymmetri c Toads shall be described for takeoff, nmaneuvering, and | andi ng (see
3.4.10.1.1.4.2). This description shall anplify roll response, trim

consi deration, ACAlimtations, and weapons del i very precautions. Al nission
pggses V\gi ch are applicable for the particul ar weapon systemshall be

addr essed.

3.3.8.6 Abnormal flight characteristics . Aircraft flight characteristics

with mal functions in the primary and secondary flight controls (e.g., aileron,

el evators, speed brakes, slats, collective pitch, etc.) shall be descri bed.

In addition, flight characteristics with control or stability augmentation

ayst e_mbrrglfuncti on or the effects of emergency positions selected shall be
escri bed.

3.3.8.6.1 Roll coupling. Roll coupling characteristics of the aircraft shall
be incl uded (see 3. § 7. 1|0).

3.3.8.6.2 Arcraft unique characteristics . |If an aircraft exhibits unique
flight characteristics or unique flight control configuration, it shall be
described in this section. Exanples of this would include auto rolls, nanual
reversion, or inverted pitch hang-up.
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3.3.8.6.3 Single-engine/engine-out flight characteristics . A description of
flight characteristics and handling qualities with a single engine renaini ng
or multiple engines out shall be included. Perfornance limtations due to
primary or secondary flight controls, trimmng requirements/techniques,

opti mumclinb/cruise profiles, nmaneuvering limtations, and | andi ng phase

consi derations shall be included. Include flight characteristics for multi-
engine aircraft operating between air mni mumcontrol speed (VMZA) and 1G
stall speed. Any other characteristics that adversely affect flight shall be
i ncluded. A chart showi ng engi ne-out thrust required (for thrust linted
aircraft in certain configurations) shall be provided.

3.3.8.6.4 Unusual attitudes. |If the unusual attitude recovery nethods for an
aircraft differ fromthose prescribed in applicable service directives, they
shall be described in detail.

3.3.8.7 Stalls. The following stall characteristics shall be described as
appropri at e:

a. 1G accelerated, and negative G stalls.
Aircraft nmotions following vertical tail slides.

c. Stall characteristics in the takeoff, power approach, and |anding
configurati on.

d. Power and | andi ng configurati on.
e. Power effects on stall characteristics.
f. Stall warning systens and relation to high AQA characteristics.

g. Efects of changes in weight, altitude, and external stores
configuration (to include typical conbat |oads).

h. Recovery characteristics and procedures.

i. Achart showing stall speeds (gross weight versus CAY | AS AQA at
varyi ng bank angl es).

j. A conplete discussion of helicopter stall characteristics and the
appropriated corrective actions.

3.3.8.8 Departures. Transition fromstall to departure shall be described
and shall Tnclude effectiveness of the flight controls to prevent or recover
fromdepartures. The follow ng shall be included:

a. The effect of changes to both the longitudinal and lateral GG
| ocati on.

b. The effects of changes in weight, altitude, and external stores
configuration (to include typical conbat |oads).

c. Post stall gyration characteristics.

d. Departure recovery procedures and characteristics shall be
enphasi zed, with an estinmate of altitude | oss to recover.

e. Known pilot control actions such as excessive nagnitudes,

abrupt ness, delay, or wong phasing whi ch nust SEecifi cally be
avoi ded to prevent inadvertently transitioning the aircraft froma
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departure into a spin while attenpting recovery.

3.3.8.9 Spins. A conplete discussion of the characteristics of spins that
are unique to the aircraft shall be provided. Specific recovery procedures
shall be provided in Section I11.

3.3.8.10 Engine operation. Engine operation during uncontrolled flight shal
be described. Precautions to prevent |oss of engine(s), additional recovery
probl ens resulting froml oss of engine(s), and restart capabilities shall be
I ncl uded.

3.3.9 Section VII - Adverse weather operation . This section shall provide
information pertaining to the operation of aircraft under adverse weat her and
climatic conditions such as snow, ice, rain, fog, extreme tenperatures,
turbulent air, and desert operations. This section shall be primarily
narrative in nature since Section Il provides procedures under nornal
instrunent flight conditions. Procedural itens shall be used only to cover
specific procedures that are characteristic of adverse weat her operations such
as oil dilution or preparation for turbulent air flight. Procedures included
inthis section shall conply with the requirenents for procedures in Section
Il and shall have nunbered steps for inclusion of separate procedures in the
abbr evi at ed checkl i st.

3.3.9.1 Turbulence and thunderstorns . Handling characteristics of the
aircraft in turbulence and thunderstorns shall be included. Unique
procedures, including all preparations to be made before entering turbul ence

or thunderstorns, shall be described. |f a single airspeed is used to
penetrate turbulence it shall be presented in |arge bol dface nunerals. |If
nore than one penetration airspeed is provided they shall be presented in a
chart. Infornation pertaining to the effects of lightning on the aircraft,

fIi?ht crew, and aircraft systens (as well as warnings and cautions) shall be
included in the text where necessary.

3.3.9.1.1 Wnd shear. A detailed description concerning the detection of
wind shear and its effects on the aircraft shall be provided. |Information
concerni ng the special handling techniques and any preparations that nust be
nmade before engagi ng wi nd shear shall be provi ded.

3.3.9.2 Snow, ice, rain, fog, and slush . The probl ens caused by snow, i ce,
rain, fog and slTush shall be described in a separate paragraph for each phase
of operation, e.g., "starting engines," "taxi," and "takeoff" including the
effects of water and sl ush spray on engines, gear wells, and fl aps.
Appropriate warnings that prohibit takeoff with snow, ice, or frost on lifting
surfaces, engine cowings, or any other surface that nay adversely affect
perfornmance, shall be included. Efects of engi ne power and airspeed on the
performance of ice and rain renoval systens shall be included. Indications
that can forewarn of engine icing such as mani fold pressure, tachoneter
exhaust gas tenperature, engine pressure ratio (EPR, and rough engi ne shal

be included. |If the aircraft is not equipped with carburetor air tenperature
or mxture tenperature gauges, outside air tenperature (QAT) at which icing
can occur during clinb, cruise, and descent shall be provided. The probl em of
j et engi ne damage caused by the ingestion of ice and the preventive measures
such as nacel | e heat and engi ne screens shall be described. Efects of ice
accumul ation during flight shall be enphasized. The consequences that nay
result fromengine icing shall be included. Appropriate warnings or cautions,
on engine or auxiliary power unit (APU) operation In conditions where there is
the potential for ice to devel op, shall be provided.

3.3.9.2.1 FEfects of ice and snow on runways, taxiways, and ranps . This
par agr aph shalT contain infornation applicable to runway conditions when ice

58



Downloaded from http://www.everyspec.com

M L- PRF- 7700F( USAF)
and snow are present and shall include the foll ow ng:

a. Painted areas on runways, taxiways, and ranps are significantly nore
slippery that unpainted areas. In addition, painted areas may serve
as condensation surfaces and it is possible to have wet, frosty, or
icy conditions on these areas when the overall weather condition is
dry. Refer to AFH 11-203, Wather for Aircrews.

b. Wen conditions of snow or ice exist, the approach ends of the
runway are usually nore slippery than any other areas due to the
nelting and freezing of ice and snow at this | ocation

3.3.9.2.2 Hydroplaning. GConditions that could contribute to hydropl ani ng and
t he probl ens caused by hydropl ani ng shall be discussed in detail.

3.3.9.3 (old weather, hot weather, and desert/tropical operation . Any
speci al precautions/ procedures necessary when operating the aircraft in cold
weat her (such as allowi ng sufficient warmup of instrunents), hot weather,
deserts, or tropical environnents shall be iIncluded. Appropriate warnings
covering the effects of extrene cold on the aircraft's emergency escape
systens such as energency slides, escape hatches, doors and w ndows, pneumatic
actuators, etc., shall be provided

3.4 Performance data. Perfornance data shall be delivered either as a
separate manual appendi x or as an appendix within the flight manual (see 3.2).
Regardl ess of location of the perfornmance data, all data shall be prepared as
specified herein. The requirements of 3.4.10 through 3.4.10.8.1.5 apply to
devel opnent of performance data for fixed-wing aircraft. The perfornmance data
requirenents for helicopters are contained in 3.4.10.10. Ul ess otherw se
specified herein, the general requirenments on chart preparation and content
contained in 3.4.2 through 3.4.9 shall apply to all performance data charts.

3.4.1 Performance rmanual requirenents . For devel opment of a separate
performance data manual, the preparation of front matter shall be as specified
I n paragraph 3.3.2.

3.4.2 Extent of coverage. Any charts, or other required information, that
are applicable to the perfornance of the aircraft shall be included, to define
the total operational envelope of the aircraft even if it exceeds the users

pl anned operational envel ope. Unless otherw se specified by the acquiring
activity (see 6.2), all performance data charts presented in the flight manua
shall be in Drag I ndex Format (see 3.4.3.3). Charts for nulti-engine aircraft
shal | include curves covering operation after failure of one or nore engi nes.
Two or nore requirenents for any part of the perfornmance data may be conbi ned
into single charts if it does not degrade or conplicate use of the chart.
Except as specified in 3.4.10.10 the requirenments of the foll owi ng sections
shal|l apply to helicopters.

3.4.3 Fornmat for data presentation. Gaphical or tabular presentation of
performance data is essential to provide coverage of the conpl ete operational
envel ope. Specific user requirenents for graphs and the additional tables
shal | be coordi nated anmong the acquiring activity, the contractor, and the
user as early as possible in the acquisition process.

3.4.3.1 Qaphical. Al perfornmance data presented in the flight manual shal
be prepared in graphical format. For aircraft with multiple drag indices,
charts shall be prepared using the drag index fornmat (see 3.4.3.3). |If the

aircraft does not have multiple drag indices, then all charts shall be
prepared wthout a drag i ndex grid.
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3.4.3.2 Tabular. Tabular presentations will nornally be limted to data
presented in the flight crew checklist and those tables specifically
authorized for the flight manual. Any additional use of tabular presentation
of performance data in the flight manual shall be authorized by the acquiring
activity (see 6.2). Tabular presentations in the flight manual shall be
limted to informal presentations. Tabular data shall be supplenental to, and
derived from the graphical data

3.4.3.3 Drag Index. This fornat allows for the presentation of performance
data for a Targe nunber of external stores/drag configurations on one chart,
t hereby reducing the nunber of charts required. It also allows for future
nodi fi cati ons and changes.

3.4.3.4 Specific configuration. 1In sone circunstances, it may be nore
advant ageous to prepare separate performance data charts for certain
configurations. |In cases of alternate configurations involving a change in
performance of 5%or |less, the configurations may be grouped. |If the
configyrations differ nore than 5% separate charts shall be included (see
3.2.23).

3.4.3.5 Nonographs. Norographs shall not be used unl ess specified by the
acquiring activity (see 6.2).

3.4.4 Chart data basis. Basic aerodynamc data used in preparing the charts
shall be derived fromflight tests if available; otherw se, estimates shall be
used until verified by flight tests. Engine power and fuel flow data used in
preparing the chart shall be derived fromthe engi ne nanufacturer's
specification unless flight tests indicate an adjustnent is required to reduce
specification power/thrust or to increase specification fuel flow Charts
using estimated data will be replaced by charts using flight test data when it
becornes avail abl e.

3.4.4.1 Standard atnosphere. The US Standard At nosphere, 1976

3.4.4.2 Fuel flow conservation. Wen performance data is estimated, fue
flows shall be increased by 5% Wen performance data has been flight tested,
the following shall apply to fuel flows:

a. For helicopters, add an operational factor of 5%

b. For fixed-wing aircraft, do not add an operational factor unl ess
approved by the acquiring activity (see 6.2). If it is included, it
shall not exceed 5%

3.4.4.3 Performance ground rules . The ground rul es described for cal culating
performance are intended to furnish the nost sinple and accurate data

avail able to the operating crews. |n cases where those rules result in data
which is not consistent wth flight test or accepted operational techniques,

it is expected that the nore realistic data will be utilized after proper
techni cal substantiation
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TO 1C-5A-1-1
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Figure Al11-16.
A11-35/(A11-36 blank)

FIQJRE 6. Exanpl e performance data chart (typical)

61




Downloaded from http://www.everyspec.com

M L- PRF- 7700F( USAF)

3.4.4.4 ldentification of marginal operations . Performance charts provi ded
for aircraft operation under conditions that are narginal and could lead to
aircraft danmage or accident shall be marked in accordance with the

requi renents of M L-STD 38784 for emergency page marki ng.

3.4.5 Specific chart requirenents (also applies to helicopters)

3.4.5.1 OChart layout. Charts shall be prepared so they can be read while
hol di ng the manual in the same upright position required to read the text (see
FIGQURE 6). Charts shall be laid out using the follow ng guidelines:

a. Provide nmaxi nrum si ze and space for data
b. Notes and borders shall be mni mzed.

c. Sinple presentations are preferred over excessive background art
wor k.

d. Single line presentation in lieu of miltiline presentations are
preferred.

e. Data lines shall be at |east 1/8 (one-eighth) inch apart.

f. The two outside lines in a series of converging |ines should be
continued to a point, cross, or to the end of the chart. The other
lines in the series shoul d be discontinued when they converge to 1/8
(one-ei ghth) inch separation

g. Ooss-hatching over grid patterns shoul d be avoi ded. Shadi ng shoul d
be used in lieu of cross-hatching over grid patterns, or the grid
ﬁattﬁrns shoul d be omtted in the area containing the cross-

at chi ng.

3.4.5.2 Chart construction. Scales, baselines, paraneters, lettering, and
nunberi ng shall be in bolder print. Scales and parameters for altitude shal
increase vertically on the page. Qher units shall increase fromleft to
right or vertically upwards on the page, except that the gross wei ght scale on
arange or time integration chart shall decrease fromleft to right.

3.4.5.2.1 Qidlines. Qidlines may be either screened lines or solid |lines.
In either case, the desired effect shall be a tone difference between
gridlines and plotted curves. Basic grid structure shoul d be conposed of
maj or (heavy) lines for each major unit, internediate (accented) |ines halfway
between nmajor lines, and ninor lines for each sub-unit. Sub-units shall be
0.05, 0.1, 0.2, or 0.5 of the major unit as nost suitable for presentation.

3.4.5.2.2 Qidspacing. @id spacing on the printed page shall be linted to
a maxi numof 20 gridlines per inch and a mninumof 4 gridlines per inch.

3.4.5.2.3 (nart entry. Single chart entries should be used wherever
pOSfiblS. Doubl e entries shall be used only when single entries cannot be
utilized.

3.4.5.2.4 Baseline. Abaseline is the zero correction |ine when entering a
correction chart such as tenperature, wind, RCR etc. Baselines shal

nornally be placed at the entry point to the chart. Wen required, a baseline
may be placed within a chart, provided the line is clearly marked with a
descriptive title.

3.4.5.2.5 Interception of lines. Interception of lines at angl es of |ess
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than 30° shall be avoi ded.

3.4.5.2.6 Transfer scales. Charts may extend beyond one page; however, the
entrance scal e on the succeedi ng page shall match the exit scale of the
preceding page. |If no exit scale exists, a transfer scale that pernits
accurate transfer fromthe exit point to the entrance point of the continued
chart shall be utilized.

3.4.5.2.7 Scales. Scales, curves, and guidelines for each paraneter shall
bracket the Towest value to the limt value for that paraneter specified in
Section V and shall also extend to the next major unit for that paraneter.

3.4.5.2.7.1 Linitations and restrictions . Limt lines shall be included and
| abel ed to represent any safety Timtation(s) or restrictions deened necessary
by the acquiring activity (see 6.2).

3.4.5.2.7.2 Tenperature scales. Tenperature scales in Centigrade (Celsius)
shall be used. Unless otherw se specified by the acquiring activity,
subscal es in Fahrenheit shall be included (see 6.2).

3.4.5.2.7.3 Ar tenperature scales. Anbient air tenperature scales shall be

| abel ed, "air tenperature”™. The tenperature obtained fromthe aircraft
Eerrp% ature gauges shall be | abel ed, "indicated outside air tenperature"
| QAT).

3.4.5.2.7.4 Ar tenperature range scales . The air tenperature range on the
charts shall be from-60°Cto +60°C

3.4.5.2.7.5 Standard-day tenperature correction scales . Tenperature
correction scales show ng corrections from standard-day tenperature val ues
shall range from-20°C bel ow standard to +20°C above st andard.

3.4.5.2.7.6 Atitude scales. Atitude lines and scales for sea level shall
be | abel ed "sea Tevel™ inTieu of "zero" as the altimeter may indicate.

3.4.5.2.7.7 ©Dag index scales. The chart is intended to be general,
therefore, the najor index Tines shall be identified by whol e nunbers for ease
of interpol ation.

3.4.5.2.7.8 A rspeed scales. A rspeed scales shall meet the requirenents
specified in 3.2.22. Charts connected with in-flight operation may
i ncorporate a secondary true airspeed (TAS) scal e.

3.4.5.2.7.9 Wight scales. The gross weight scal e shall bracket data from
m ni num operating wei ght to the maxi mum overl oad takeoff weight.

3.4.5.2.8 Correction grids. Al charts associated with takeoff and | anding
shal | have correction plots attached for runway slope, wind velocity, RCR
RSC, GG flap correction, and rotation speed increase using the baseline,
guideline, or reflector line format. Al corrections shall be made after the
basi ¢ val ues have been determ ned. Wen approved by the acquiring activity,
the correction grids described in 3.4.5.2.8.1 through 3.4.5.2.8.7 shall be
grouped on a separate page opposite the basic chase around graph to inprove
accuracy of the data (see 6.2).

3.4.5.2.8.1 S ope correction. Runway slope correction shall be 0 to 3%
uphill and downhiTT.

3.4.5.2.8.2 Wnd velocity correction. Wnd correction plots shall be for 0
to 40 knots headw nd and O to 20 knots tailwind. Tailwind |lines shall be
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dashed |ines superinposed on solid headwind lines. Al wnd correction plots
shall be for 100% accountability.

3.4.5.2.8.3 Basis for wind correction. An aircraft operating with an

exi sting headwi nd or tailTwind wll experience a variation in perfornance on
the runway in accel eration/decel eration characteristics. Since basic

accel eration distance, speed and time curves, and refusal speeds are conputed
for still air (zero wind) perfornance, a correction curve shall be added to
the charts to pernmt determnation of performance characteristics as a
function of the w nd.

3.4.5.2.8.4 RCR correction. These grids shall show the increases in stopping
di stance requi red when braking coefficients of friction on dry hard surface
runways deteriorate because the surface is partially or conpletely covered
with water, snow, or ice. RCR correction shall be plotted froma baseline of
23 to 2. Rules for conputation; estimated data shall be based on an RCR of 23
havi ng a maxi mum effective braking coefficient of friction of 0.3 with a
straight line relationship to an RCR of zero being equal to an effective

breaki ng coefficient friction of zero. Data based on flight tests shall also
show correction froma baseline of 23 to 2.

3.4.5.2.8.5 RSCcorrection. Data based on the |atest technique for measuring
effects of RSC shall be included. Precautions such as surface covering

i npi ngenent on aircraft during takeoff, its effect on takeoff roll and

stoppi ng effect including hydropl ani ng shall be incl uded.

3.4.5.2.8.6 Flap setting correction. Individual charts shall be used for
each flap setting. However, if a correction grid can be constructed it shall,
with the approval of the acquiring agency, be substituted for individual
charts (see 6.2). Separate charts shall be presented for each flap setting
used for takeoff.

3.4.5.2.8.7 (QGcorrection. The GG correction shall be plotted to include
foreword and aft Timts with the baseline at the GG for the clean aircraft
with maxi muminternal fuel and zero payl oad (see 3.4.10.1.1.4.11).

3.4.5.2.9 Labels for curve(s) within a chart . Each curve set shall be given
a descriptive title such as 99% max range, pressure altitude, gross weight,
etc. Titles shall not interfere with the readability of the chart.

3.4.5.2.10 Title block. The title block shall be placed at the top of the
page. The maximumsize of the title block shall not exceed the top quarter of
the i mage area.

3.4.5.2.10.1 Bordered title. A descriptive title that is bordered on all
four sides shall be included in the upper portion of the title block. It
shal| be |ocated horizontally in either the center or outer (unbound) portion
of the title block as determned by the acquiring activity (see 6.2).

3.4.5.2.10.2 Title block information. The title block shall contain all the
information required to utilize the chart. The following infornation is to be
furnished, as applicable, inthe title block of each chart provided. The
title block shall be located at the top of the figure and shall not interfere
yu'tlh ;[jhg information presented in the chart. The followi ng charts shall be

i ncl uded:

a. Descriptive title (Bordered title see 3.4.5.2.10.1).
b. A rcraft nodel (s).
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c. Engine types and nodel, and propeller designation.

d. Fuel grade (unless it has been included in the performance data
i ntroduction).

e. Drag index if applicable (see 3.4.10.1.1.4.1).

f. Atnospheric conditions such as pressure altitude, density altitude
tenperature, standard-day condition, variations from standard-day
condi ti ons, and wi nd.

g. perational conditions such as external tanks and armament, nunber
of operating engi nes, power plant settings, mxture settings, flap
posi tions, and speed brake positions.

h. Exanples on charts as described in 3.4.5.2.11(a).

i. Chart data basis as described in 3.4.4.

j. Date of the flight nanual in which the data first appeared.

3.4.5.2.11 Exanples on charts. In graphical charts where reading is not

obvi ous, the chart shall contain exanples in either of the follow ng
accept abl e net hods:

a. Aniniature sinplified reproduction of the chart shall be included
and located in the uPper part of the title block, at the top of the
page, and shall be placed so that it does not interfere with the
bordered title. Baselines, paraneters, guidelines, dashlines, and
arrowheads shall be used sparingly to provide the exanpl e desired
without including grid patterns and nunerals (see Fl QJRE 6).

b. An exanple shall be included on the first of each of the various
types of charts using a dashed Iine and follow ng the val ues used in
the sanpl e problens included in the text. The problemshall be
selected so that the dashed lines of the exanple will renain clear
of the chart area normal |y used.

3.4.6 Ceneral information charts . Charts presenting general infornation, not
specifically based on aircraft or engine data for the applicable aircraft

(such as density altitude or tenperature conversion), shall not include any
reference to a specific aircraft, engine, date, or data base.

3.4.7 Description of charts. A description of all charts, including their
functions, all nethods of use, definitions and lintations, shall be provided.
This description shall be given fromthe aircraft perfornance vi ewoint and
shalllavoid duplication of information contained in any other section of the
nanual .

3.4.8 Sanple problens for charts . The text in each section preceding the
performance data charts shall contain sanpl e probl ens describing the use of
each different chart with a conpl ete di scussion of each probl em

3.4.9 Sanple charts. Were doubt exists as to the exact format desired for a
particular chart the acquirin? activity shall be requested to supply exanpl es.
These exanples nay be in the formof a flight manual or specially prepared

sket ches.

3.4.10 Perfornmance data charts and text . The performance data charts and
text shallT be arranged as shown below. Data for additional aircraft or engine
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configurations not accounted for by a drag index format shall be included.
Additional parts nay be added to present data on special performance nodes,
for exanple, aerial refueling or conbat perfornmance. The criteria for

cal cul ati1 ng performance shall be derived fromM L-STD1793. The fol |l ow ng
charts shall be provided:

Part 1 - Introduction

Part 2 - Enhgine data

Part 3 - Takeoff

Part 4 - dinb

Part 5 - Quise

Part 6 - Endurance

Part 7 - Descent

Part 8 - Approach and | andi ng

Part 9 - Mssion planning
3.4.10.1 Part 1 - Introduction.

3.4.10.1.1 CContent and arrangenent .

3.4.10.1.1.1 Table of contents. Atable of contents shall be prepared in
accordance with 3.3.2.4.1 and 3.3. 2.

3.4.10.1.1.2 List of charts. Alist of the charts identifying page nunber,
figure nunber, and title shall be included.

3.4.10.1.1.3 Introductory text . This paragraph shall present a brief summary
of data basis used to prepare charts. Applicable conditions plus any other
information relative to the use of the charts shall be provided. Explanations
and exanpl e probl ens shall be included in the introductory text for the charts
and tables specified in the contract. |[|f the Perfornance data is published as
a separat e nanual / appendi X, this paragraph shall include a statenent that al
charts contained in the perfornmance data are for specific aircraft nodel,
engi ne type/ nodel, carburetor, and propeller designation, as applicable. A
reference to Section V, engine limtations for restrictions on alternate fuels
shall be provided (see 3.3.7.5).

3.4.10.1.1.4 Chart explanation. Charts as prescribed bel ow shall be
prepared. Two or nore of these requirements nay be conbined into a single
chart if this would enhance or sinplify the presentation w thout degrading the
output data. The follow ng charts shall be I ncluded:

a. Drag nunber table.
b. Drag due to asymmetric | oadi ng.

Pitot static installation correction.

o

d. Conpressibility correction to CAS

e. Tenperature correction for conpressibility.

66



Downloaded from http://www.everyspec.com

M L- PRF- 7700F( USAF)
f. Mach nunber correction

True mach nunber (TM\) - CAS | AS conversi on.

5 Q@

True mach nunber - true airspeed (TAS) conversion.

Tenper at ure conver si on

j. Angle of attack.

k. Arcraft gross weight and GG position.
. Standard charts and tabl es.

m Additional charts.

3.4.10.1.1.4.1 Drag nunber table. The table for drag nunbers shall present
drag nunbers and weight data for all external itens (stores, tanks, racks, and
Bylons) approved for |loading on a particular station. The initial entry shal
e a drag nunber for the clean aircraft and shall present a typical operating
wei ght, weight of internal usable fuel, and (if applicable) welght of
internally carried ammunition as mssion planning data. Each authorized
external Itemshall have a drag nunber assigned dependent upon its aerodynam c
characteristics and | ocation on the aircraft. Correction factors in the form
of drag nunbers shall be presented to account for interference between stores
on any given station and between stores nounted on different stations. Unless
ot herwi se specified by the acquiring activity, the nethod of accounting for
interference shall be as shown in the foll ow ng exanpl es (see 6. 2):

a. Drag nunbers for stores shall be totaled in one table and incl ude
interference effects.

b. For aircraft that can accept multiple or triple ejector racks, a
drag nunber per store shall be assigned equal to the total drag
nunber including interference for a full rack divided by the total
nunber of stores per rack, i.e., six for a multiple ejection rack.

c. Drag nunber for all devel opi ng systens shall be presented in
nondi mensi onal nunbers such as C; X 10% For revisions to existing
systens, if the drag nunber basis is different fromthat described
above, it shall be defined prior to the drag nunber table.

d. The drag i ndex nunber is a summation of the store drag nunbers.
ScalinP of drag nunbers should result in a total drag nunber equa
to or [ess than 100 units.

3.4.10.1.1.4.2 Drag due to asymmretric loading . This chart shall plot
i ncrenental drag nunbers versus net asymmetric |l oad for various Mach nunbers
and pressure altitudes.

3.4.10.1.1.4.3 Pitot static installation correction . |If correction is nore
than £2 knots airspeed or £100 feet pressure altitude, the follow ng charts
for the installation correction shall be furnished. (Corrections upto a
magni tude of %2 knots airspeed or £100 feet pressure altitude nay be shown in
tabul ations.)

a. The chart for airspeed installation correction shall plot CAS versus
equi val ent airspeed (EAS) [IAS corrected for instrument error] or
| AS versus correction to CAS. For high speed flights, the airspeed
correction nay be a plot of Mach position correction versus
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i ndi cated Mach. Parameters shall be included for normal operating
wei ghts and for all normal configurations such as full flaps and
gear down, and flaps and gear up, for both in ground effect (1CE)
and out of ground effect (OFE). Text shall include an expl anation
of the conversion fromlAS to TAS and the statenent: "Were the
synbol IAS is used on performance charts, mechanical error is
assurred to be zero."

b. The chart for altineter correction shall be a plot of altineter
position error correction to be added to pressure altitude versus
CASIAS with pressure altitude parameters, fromsea | evel to service
ceiling and gross weight paraneters, for all normal configurations
such as full flaps and gear down. For aircraft whose airspeed
correction data 1s in terns of Mach nunber, the altitude position
correction shall be a chart showi ng altitude or altitude correction
versus Mach nunber. The data shall include ground effects and the
curves shall be simlar to those for airspeed corrections.

3.4.10.1.1.4.4 Conpressibility correction to CAS. This chart shall be a plot
of CAS versus EAS or CAS versus conpressibility correction with paraneters of
al titude.

3.4.10.1.1.4.5 Tenperature correction for conpressibility . This chart shall
be a plot of CASYTAS versus air tenperature with parameters of pressure
altitude and I QAT. An additional grid may be added to determne tenperature
variation fromstandard. For aircraft with Mach indicators, the chart shall
be a plot of | QAT versus air tenperature with the parameters of Mach nunber.
The recovery factor used shall be noted on each chart.

3.4.10.1.1.4.6 Mach nunber correction. This chart shall be a plot of
i ndi cated Mach versus true Mach with paraneters of pressure altitude.

3.4.10.1.1.4.7 True Mach nunber - CASIAS conversion . This chart shall be a
pl ot of true Mach nunber versus CAYTAS with parameters of pressure altitude.

3.4.10.1.1.4.8 True Mach nunber - TAS conversion . The requirenent for TMW -
TAS conversion W llT entail the devel opment of two charts. For mssion

pl anni ng, the chart shall be a plot of TAS versus TMN with paraneters of
pressure altitude. For in-flight use, this chart shall be a plot of TAS
versus TMN with paraneters of air tenperature.

3.4.10.1.1.4.9 Tenperature conversion. This chart shall be a plot of degrees
Fahrenheit (°F) versus degrees Centigrade (°Q.

3.4.10.1.1.4.10 Angle of attack. This chart shall plot CAS/ | AS versus
i ndi cated AQA (units) and fuselage AQA (degrees) with paraneters of gross
wei g_ht.cl Separate charts shall be provided for various flap settings as
required.

3.4.10.1.1.4.11 Arcraft gross weight and GG position . This chart shall plot
the change in aircraft gross weight and GG froma basic configuration for
various store weights on the store positions (see 3.4.5.2.7.9). A note shall
be added to refer to the aircraft wei ght and bal ance handbook (see TO

1-1B-40). This chart is required for aircraft having charts with GG
corrections and rmay be used by flight crews when the wei ght and bal ance manual
is not available. Contractor format, approved by the acquiring activity, is
accept abl e (see 6.2).

3.4.10.1.1.4.12 Standard charts and tables . Wen standard charts and tabl es
are utilized, only the portion that is applicable to the specific aircraft
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shall be presented. Standard charts and tables shall consist of the follow ng
and will be provided by the acquiring activity:

a. US Standard Atnosphere Table (see 3.4.4.1).
b. Density altitude chart.

C. Pensi 'E%/ ;dl titude tables, density altitude versus (1/ Vo) each 100
eet t).

d. Atitude pressure table, inches Mercury (Hj)) versus feet.
e. Airspeed conversion.

f. Standard units conversion charts.

g. Fuel density/weight versus tenperature.

3.4.10.1.1.5 Additional charts. Any charts peculiar to certain aircraft
shal | be incl uded.

3.4.10.2 Part 2 - Engine data.

3.4.10.2.1 C(Content and arrangenent .

3.4.10.2.1.1 Table of contents (see 3.4.10.1.1.1).

3.4.10.2.1.2 List of charts (see 3.4.10.1.1.2).

3.4.10.2.1.3 Introductory text (see 3.4.10.1.1.3).

3.4.10.2.1.4 Chart explanation. Explanations and sanpl e probl ens shall be
given for the charts shown below Two or more requirenents may be conbi ned
into a single chart if this would enhance or sinplify the presentation without
degrading the output data. The follow ng charts shall be provided:

a. Maxinum power available for takeoff for all types of engines.
b. EPR core speed, or fan speed (turbo engines).

c. Engine operating limts (reciprocating engines).

d. Power available in-flight.

e. Fuel flow
f. Torque and fuel flow correction for air bleed on.
g. Additional charts.

3.4.10.2.1.4.1 Maxi mum power available for takeoff for all types of engines

a. Maxi mum power prediction reciprocating engines. This chart shall be
applicable to reciprocating engi nes that have a takeoff manifold
pressure limt and torque/brake mean effective pressure (BMEP)
[imt. It shall be plotted by brake horsepower (BHP) and torque
avail able, wet and dry, low and high blower, nilitary or maxi num
conti nuous power, or standard and alternate grade fuel (see
3.3.7.5). It is a plot of maxi numBHP and torque avail abl e for
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t akeof f versus pressure altitude with parameters of carburetor air
tenperature. Correction plots for manifold pressure in inches Hy,
not to exceed maxi mum BHP and dew point in °F shall be attached (see
6.10). Subscales for predicted torque and mni numtorque (normally
95% of predicted torque) shall be shown on the BHP grid.

b. Muxi num power (torque or thrust) avail abl e turbo/turboprop engi nes.
This chart shall be a plot of torque pressure or thrust avail able
for takeoff at the static condition wth normal air conditioning and
pressurization bleed versus air tenperature with parameters of
pressure altitude. A standard-day tenperature |ine shall be
superi nposed on the chart. Tabul ated corrections or correction
charts for rameffects and effects of air bleed, on and off, shall
be furnished. Subscales for predicted torque and ni ni mum accept abl e
torque shall be shown on the BHP grid.

3.4.10.2.1.4.2 EPR core speed or fan speed (turbo engines) . This chart
shal |l be used to present the maxi numsetting for takeoff with and without

bl eed extraction and ni ssed apﬁroach setting. It is a plot of power avail able
for takeoff and nissed approach versus air tenperatures with parameters for
pressure altitude.

3.4.10.2.1.4.3 Engine operating limts (reciprocating engines) . This chart
shall be a plot of engine BHP versus altitude for constant RPMwith dashed
lines of constant manifol d pressure superinposed and shall not include ram
Regi ons of bl ower operation shall be noted.

3.4.10.2.1.4.4 Power schedul e (reciprocating engines) . This chart shall
consi st of plots of BHP versus nanifold pressure and engi ne RPN BMEP, or
torque pounds per square inch for |ow and high blower. Lint lines shall be
used to indicate regions such as turbo surge, closed waste gate, propeller
vibration, and BMEP. A correction for variations in carburetor air
tenperature shall be included.

3.4.10.2.1.4.5 Power (torque or thrust) available in-flight (turboprop
engines). This chart shall be constructed to show torque versus pressure
altitude with parameters of knots calibrated airspeed (KCAS), air tenperature,
and turbine inlet tenperature.

3.4.10.2.1.4.6 Fuel flow. The chart shall be prepared as foll ows:

a. For reciprocating engines, the chart shall be a plot of fuel flow
per engi ne versus BHP per engine for operation in accordance with
t he recommended power schedule. Paraneters of altitude and RPM
shall be included if these factors appreciably alter the fuel flow

b. For jet engines, the chart shall be a plot of fuel flow per engine
versus EPR core speed or fan speed with parameters of TMN air
tenperature, and pressure altitude. The TMN and altitude shall
cover the operational range of the aircraft. Structural, power, or
aerodynanic limts shall be shown.

3.4.10.2.1.4.7 Torque and fuel flow correction for air bleed on . The charts
for in flight correction for air bleed on shall be prepared as foll ows (see
3.4.10.2.1. 4. 1b):

a. The chart for torque shall be a plot of torque with normal air
condi tioning and pressurization bl eed versus torque or thrust with
air bleed systens on with paraneters of pressure altitude.
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b. The chart for fuel flow shall be a plot of fuel flowwth nornal air
condi tioning and pressurization bleed versus fuel flowwth air
bl eed systens on with paraneters of pressure altitude.

3.4.10.2.1.5 Additional charts. Any charts peculiar to certain aircraft such
as reverse thrust Timter and T ow speed conpressor RPMshall be furnished.

3.4.10.3 Part 3 - Takeoff .

3.4.10.3.1 (Content and arrangenent .

3.4.10.3.1.1 Table of contents (see 3.4.10.1.1.1).

3.4.10.3.1.2 List of charts (see 3.4.10.1.1.2).

3.4.10.3.1.3 Introductory text . 1In addition to the requirenents of
3.4.10.1.1.3 the folTow ng shalT be incl uded:

3.4.10.3.1.3.1 Mnitoring aircraft perfornmance during takeoff . ?see 6.11).
The presentation requirements outlined for this section shall be followed to

the extent practical based on the aircraft and currently established
procedures (see 3.3.4.1.18).

3.4.10.3.1.3.2 Takeoff performance data. The follow ng takeoff performance
data expl anati ons shall be i ncl uded:

a. Takeoff speed shall be the speed at which the nain gear |eaves the
ground (i.e., liftoff).

b. Qinbout speed shall be the m ni mum speed for obstacl e cl earance.
c. Takeoff ground run shall be the distance in feet to takeoff speed.

d. Rotation speed shall be the speed at which rotation fromthe three
point attitude to the takeoff attitude is initiated by applying back
pressure to the control stick or colum.

e. Mxinum braki ng speed shall be the highest speed fromwhich the
aircraft can be brought to a stop wthout exceeding the maxi mum
desi gn capability of the brakes.

f.  Mnimmafterburner blowut speed shall be the nini numspeed from
whi ch a safe takeoff can be continued in the remaini ng runway
I ength, should failure occur.

g. Oitical engine failure speed shall be the speed at which the nost
critical engine can fail and the same distance is required to either
continue the takeoff or stop the aircraft.

h. Citical field length shall be the total |ength of the runway
required to accelerate with all engines to critical engine failure
speed, experience a critical failure, and then continue to takeoff
or stop (see 3.4.10.3.1.5.9).

i. Refusal speed shall be the naxi numspeed with nornal accel eration
where a stop can be conpl eted while on the runway.

j. Refusal distance shall be the distance required to accelerate to the
refusal speed with nornmal accel eration
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M ni mum go speed shall be the higher of ground m ni mumcontrol speed
and the nininumspeed at which an aircraft can experience a failure
of the nost critical engine and still takeoff under existing
conditions of tenperature, pressure altitude, gross wei ght and
runway remai ning. The data are based on an engine failure occurring
at the nininumgo speed and all ows for a 3 second deci si on period
with the remai ning engines operating at the initial thrust setting.

Maxi mum abort speed shall be the maxi num speed at which an abort can
be started and the aircraft stopped within the remaining runway

| ength. Maxi mum abort speed shall be the | owest of the maxi num

braki ng speed, refusal speed, and rotation speed. A | owances
included 1n this data are based on a 3 second decision period (with
engi nes operating at initial thrust setting) and a 3 second period
to acconpl i sh abort procedures.

Air mininmumcontrol speed shall be the nininmumairborne speed at

whi ch the engine nost critical to directional control can fail, wth
the remai ni ng engi ne(s) operating at takeoff thrust and a straight
flight path at that speed can be naintained with full rudder

defl ection and no nore than 75%of the avail able aileron control, or
5° of bank into the operating engi ne(s).

QG ound nini numcontrol speed shall be the m ni num speed during
takeof f run at which the engine nost critical to directional contro
can fail with the remaining engi ne(s) operating at takeoff thrust
and a straight path on the runway can be achi eved and nai nt ai ned
using the elevator, aileron, rudder controls and nose wheel steering
as required

Accel eration checks are made to determine if the accel eration of the
aircraft is adequate to assure a safe takeoff. (Unless otherw se
specified by the acquiring activity, the speed/distance, speed/time
and charted power setting (EPR or N ;)/speed are three acceptabl e
net hods covered in this specification (see 6.2)).

Accel eration speed check shall be nade at some point prior to
refusal speed and shall be the mni mum speed al |l onabl e at the

accel erati on speed check tine or distance. A charted EPR or power
check up to conputed decision speed (S1) may be used. This
procedure requires an abort if any engine falls bel ow charted EPR or
power prior to S1. n unnarked runways the accel erati on check speed
Is an even 10 knot increnent not less than 5 knots and not nore than
15 knots bel ow refusal or maxi mumabort speed. On narked runways
the accel eration check shall always be nmade at sone point prior to
refusal speed. (For cargo/transport type aircraft the accel eration
check shall be nade at the first 1,000 foot narker at |east 500 feet
but no nore than 1,500 feet, prior to refusal distance. For any
other type aircraft the accel erati on check shall be rmade at
presel ect ed di stances consistent with aircraft performance and
command requi renents).

Accel eration check speed tol erance for single-engine aircraft shal
be a reduction in speed bel ow norrmal accel eration speed and is
deEendent on the anount of excess runway avail abl e beyond nor ral
takeof f distance. (For multi-engine aircraft it is dependent on the
anount of excess runway avail abl e beyond critical field length. The
tolerance shall be limted to a naxi mum (to be defined by the
acquiring activity) when the acceleration check is made at a narker
(see 6.2)).
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r. Commitment speed shall be the speed at which the pilot becones
comitted to continue the takeoff. The takeoff run should be
aborted if an emergency occurs before commtnent speed.

s. Adinb gradient is a ratio expressed in percent and defined as:

Vertical Height (clinb) X 100
Cinb Gadient = ---------------mmmmaaa
Hori zontal Di stance (clinb)

3.4.10.3.1.3.3 Termnol ogy applicable to winds . The terns applicable to

wi nds are shown in paragraphs 3.4.10.3.1.3.3. 1 and 3.4.10.3.1.3.3.2 and shal |
be included in the manual . Unl ess ot herw se specified by the acquiring
activity, the "Wnd Summary Sanpl e Table" (see Table |) shall be included (see
6.2) based on the follow ng expl anati ons:

a. Steady wi nd value shall be reported steady wi nd.

b. Qust increment shall be reported wind in excess of steady w nd
val ue.

c. Headw nd conponent is the effective wind parallel to the runway,
determined fromthe steady wi nd val ue plus the gust increnment and
blowing in the direction opposite of takeoff.

d. Tailw nd conponent is the effective wind parallel to the runway,
determned fromthe steady wi nd val ue plus the gust increnment and
blowing in the direction of takeoff.

e. Oosswind conmponent is the effective wind 90° across the runway,
determned fromthe steady wi nd val ue plus the gust incremnent.

3.4.10.3.1.3.3.1 Wnd direction and velocity . Wnds are neasured at sone
fixed point. However, if the airfieldis Iocated in an area of variable
terrain, the possibility exists that wind velocity and direction will vary
oye(rj portions of the airfield. Likew se, wind shear can result with varying
wi nds.

3.4.10.3.1.3.3.2 Accounting for wind. The entire runway (100% wll be used
in conputing all maxinumbraking and tine linit data. Accept the benefits of

headwi nds as an increased safety margin, i.e., consider the use of headw nd
only when necessary for mssion acconplishnment. Wen it is necessary to use
the wind, it nay be decided to take only partial benefit. In such a case it

i s recommended that 50% of the headw nd conponent and 150% of the tailw nd
conponent be applied (except acceleration check). The follow ng conditions
shal | be considered in accounting for w nd:

a. No corrections for headw nd shoul d be nade to any distance or speed
except when conputing accel erati on checks.
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TABLE |. Wnd summary sanpl e tabl e.

Type of Wnd How t o bt ai n Conponent Wse of Wnd Conponent

Headwi nd Enter wi nd conponent chart Apply 100% of runway
with steady wi nd value to conponent to accel eration
obtai n runway conponent. check and ground run

di st ances.

Apply 50% of runway
conponent to all takeoff
and | andi ng di st ances
except for acceleration
check.

Do not apply headw nds for
terrai n cl earance.

Tai | wi nd Enter wi nd conponent chart Apply 100% of runway
with steady wi nd val ue plus conponent to accel eration
the gust increnent to obtain check and ground run
runway comnponent. di st ances.

Apply 150% of runway
conponent to all takeoff
and | andi ng di st ances
except for accel eration
check.

Apply 150% of runway
conponent for terrain
cl ear ance.

QO osswi nd Enter wi nd conponent chart Adj ust ground m ni num
with steady wi nd val ue plus control speed for 100% of
the gust increnent to obtain crossw nd conponent. 1/
crosswi nd. ]

Check necessity of
i ncreased takeof f and
| andi ng speeds.

Qusts Reported wi nd in excess of I ncrease takeof f speed,
st eady val ue equal s gust t hreshol d speed, and
i ncrenent. | andi ng speed by the full

gust increnent not to
exceed knots. 2/

1/ This statenment shal
ground ni ni mum contro
for crossw nds.

2/ This value will

be i ncluded only when the manual contains a
speed chart with speeds that require correction

be provided by the acquiring activity (see 6.2).
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b. Apply tailw nds.

c. Apply the crossw nd and headw nd gust increnent to the takeoff
speed, final approach speed, threshold speed and | andi ng speed. Al
di stances and speeds except takeoff speed and ground m ni num control
speed shall be corrected for steady state headw nds or tailw nds
during takeoff planning and the crossw nd conponent and headw nd
gust Increnent shall be applied to takeoff speed, threshold speed
and | andi ng speed.

3.4.10.3.1.4 Takeoff chart presentation. There are two acceptabl e chart
presentations for takeoff data. Preferred is the takeoff factor which

I ncludes a separate chart or charts to conbine the air tenperature, pressure
altitude, and engine thrust variables into a takeoff factor which is then used
to enter each of the various takeoff data charts. A so acceptable is the

basi c presentation which includes all variables on each of the various takeoff
data charts (see 3.3.4.1.18).

3.4.10.3.1.4.1 Takeoff chart parameters . Takeoff data such as ground run and
critical field length shall be presented for altitudes from-2,000 to +16, 000
feet pressure altitude (not to exceed the performance capability of |ess than
+16,000 feet) and for air tenperature. Any one particul ar parameter, such as
takeof f ground run, shall be presented. W to three separate charts may be
used to cover segnents of altitude.

3.4.10.3.1.4.2 Takeoff graphic illustrations . Gaphic illustrations with
exlol anatory text shall be provided for the follow ng runway critical field
relationship. These illustrations are plots of distance versus runway

avail able wth paranmeters of acceleration, stopping distance, V oz Ve, VR
Vo and applicable terns.

a. Runway available equal to critical field I ength.
b. Runway less than critical field | ength.
c. Runway longer than critical field Iength.

3.4.10.3.1.5 Chart explanation. Explanations and exanpl e probl ens shall be
given for the charts shown below Two or nore of these requirenments nay be
conbined into a single chart if this would enhance or sinplify the

_prelsegt gti on without degrading the output data. The followi ng charts shall be
I ncl uded:

a. Takeoff factor/thrust factor.

b. Takeoff gross weight limt.

c. Mninumsafe single-engine takeoff speed.
d. Takeoff and | andi ng crossw nd.

e. Takeoff ground run.

f. Reduced power/thrust takeoff.

g. Assist takeoff ignition tine.

h. Total obstacle clearance distance.

Oitical field Iength.
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j. Refusal speed/critical engine failure speed.
k. M ninmum afterburner bl owout speed.
. Mninmumgo speed.
m  Maxi mum abort speed.
n. Takeoff speed.
0. Acceleration check.
G ound ni ni num control speed.
Air mninmumcontrol speed.
r. dinbout factor
s. dinbout flight path.
t. Maxi mum braki ng speed.
u. Basic takeoff charts.
v. Time, distance, and fuel to clinb initiation.
w  Additional charts.
3.4.10.3.1.5.1 Takeoff factors/thrust factors . Takeoff and thrust factors

ref erence nunbers shall be utilized on takeoff data charts and are determ ned
fromair tenperature, pressure altitude, and engine thrust variabl es.

3.4.10.3.1.5.1.1 Takeoff factors for reciprocating engine aircraft . The
takeof f factor shall be determined fromthe parameters of BVMEP or torque
pressure and density altitude. It is reconmended that the m ni num BVMEP or
torque pressure be used to deternine the takeoff factor.

3.4.10.3.1.5.1.2 Takeoff factors for turbine powered aircraft . The takeoff
factor shall be determned fromthe paraneters of air tenperature and pressure
altitude with normal bleed (air condition and pressurization) on. A standard
-day tenperature line may be superinposed on the pressure altitude |ines.
Corrections to the takeoff factor for the effects of air bleed on, air bleed
off, partial afterburner, nmlitary thrust, screens retracted, and anti-ice on
shal | be provi ded.

3.4.10.3.1.5.1.3 Takeoff factors for turboprop aircraft . Deternining the
takeoff factor is the same as 3.4.10.3.1.5.1.2 except that a correction chart
for air bleed on and air bleed off shall be furnished.

3.4.10.3.1.5.1.4 Takeoff factors/thrust factors for turbine powered aircraft

with flat rated engines. The thrust factor shall be determned fromthe
paraneters of EPR and pressure altitude. Perfornance |osses due to bl eed
systemoperation are accounted for by the reduced EPR used to enter the chart.
The takeoff factor is determned fromthe thrust factor and the paraneters of
air tenperature and pressure altitude. Both a thrust factor and a takeoff
factor are nornally used for flat rated turbine engines.

3.4.10.3.1.5.2 Takeoff gross weight limt . There are two acceptable chart
presentations. (ne plots gross wei ght versus takeoff/thrust factor with
paraneters of rate of clinb for 100 through 500 feet per mnute with a
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correction grid for air tenperature variation fromstandard-day. The ot her
presentation provides two charts. The first chart plots gross weight versus
takeof f/thrust factor with parameters of percent gradient. The second chart
plots rate of clinb versus gross weight with parameters of percent gradient
and altitude. Rules for conputation: The rate of clinb slope shall be based
on maxi num power with the nost critical engine inoperative, OG, gear up/flaps
set for takeoff, propeller feathered (when aPPI icable), at clinbout speed
(constant CAS/IAS). Rate of clinb based on flight tests shall be obtainable
at speeds recomrended for clinbout but not less than b. and c. below The
climbout speed for estimated data shall not be | ess than the foll ow ng:

a. e hundred twenty percent of 1G power-off stall speed.
b. A r mninmumcontrol speed.
c. Five knots above the speed for zero rate of clinb.

3.4.10.3.1.5.3 Mninmumsafe single-engine takeoff speed . This chart shall
depi ct the si ngl e-engine speed required to attain a rate of clinb of 100 feet
per ninute with maxinumthrust O in the takeoff configuration. This is a
pl ot of single-engine takeoff speed versus takeoff factor with paraneters of
gross weight, OG5 tenperature, and any other variables required. This chart
shall be required for two-engine aircraft whenever the manual does not contain
a takeoff gross weight linmt chart (see 3.4.10.3.1.5.2) or a critical field
length chart (see 3.4.10.3.1.5.9). Takeoff speeds based on flight tests shall
nmeet the criteria specified in b. and c. below The takeoff speed for
estimated data shall be not |ess than those determned by the follow ng
criteria:

a. Lift coefficient not exceedi ng 110% of 1G power-off stall speed.

b. Ar mninmumcontrol speed.
c. Five knots above the speed for zero rate of clinb.

3.4.10.3.1.5.4 Takeoff and landing crosswind . This chart shall present w nd
direction of 0° to 90° in 5° increments and wind velocity of O to 60 knots in
5 knot increnents. M ni mumtouchdown or rotation speed shall be included on
the chart and shall present the nini numspeed for various crossw nds at

maxi num sl Oﬁe angl e (with maxi mumor near naxi mumrudder deflection). The
crosswi nd chart 1s based on the follow ng formil a:

Tag-y_Sind
S ln Bmax

Wiere TAS is true airspeed, Vis velocity of wind, © is the angle between the
wind and the flight path of the aircraft, and B, i s the maxi numangl e of
sideslip an aircraft is authorized at the TAS in question. |nfluencing
factors that shall be considered peculiar to a particular aircraft and nay
appreci ably influence sideslip angle are as shown bel ow

Runway al titudes and tenperat ures.

a
b. Arcraft GG position.

o

External store configuration.

d. Drectional ground control for various runway conditions and ground
roll limtations.
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e. Safety factor in directional control power to allow some control for
t urbul ence and naneuvering (Assune naxi mum aut hori zed rudder for
crosswind is 80%of PB.m). The above factors shoul d be considered
with the intent to provide the maxi numsafe crossw nd capability for
each existing condition rather than considering the worst case.
Considering all itens may require several charts to provide
correction factors bhefore finally reading the crossw nd chart.

3.4.10.3.1.5.4.1 Cosswind landing gear position . This chart shall present
crosswi nd gear setting versus crosswind with paraneters of gross weight.

3.4.10.3.1.5.5 Takeoff ground run. These charts shall be a plot of the
takeof f factor versus ground run with parameters of gross wei ght (see
3.4.10.3.1.3.2c.). QGaphical data shall be presented for each recommended
takeoff flap setting. Lines of constant increase in takeoff speed fromthe
normal schedul e following an engine failure to neet the 100 feet per mnute
mninumrate of clinb shall be included if applicable. |f assist devices are
a part of the standard equi pnent, separate charts shall be prepared to

i ndi cate takeoff ground run with assist device (see 3.3.3.2.5). A chart for
one engi ne i noperative frombrake rel ease shall be required for all aircraft
that have three or nore engines. Wen requested by the acquiring activity,
charts shall be furnished for zero flap settings and alternate fuel grades
(see 6.2). Rules for conputation are shown bel ow

a. Distance for estimated data shall be based on takeoff speeds for the
takeof f configuration | GE not | ess than those deternined by the
following criteria:

(1) Lift coefficient not exceeding 110% of 1G power-off stal
speed.

(2) Lift coefficient based on maxi mum AQA attainable with the
mai n | andi ng gear oleo struts positioned for the static
condi tion

(3) M ni mum speed at which the aircraft has a rate of clinb of

100 feet per minute O with all engines operating,
including the effect of increased drag due to gear
retraction

(4) Air mnimumcontrol speed.

b. D stances shall be for hard surfaces using a roll resistance of
0.025. Wen requested by the acquiring activity, coefficients for
other types of surfaces shall be furnished (see 6.2).

c. Distances based on flight tests shall be obtainable at speeds
reconmended for normal operation but not |ess than the preceding
criteria specified in a. (2), (3), & (4).

d. Wen requested by the acquiring activitg, data for other than normal
ope;ation such as maxinumeffort shall be based on flight tests (see
6.2).

3.4.10.3.1.5.5.1 Water takeoff run for anphibian aircraft . Charts of takeoff
for water and ground runs shall be provided for anphibian aircraft.

3.4.10.3.1.5.6 Reduced power/thrust takeoff . Wen requested by the acquiring
?ctivityj charts for takeoff runs for reduced power/thrust shall be provided
see 6.2).
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3.4.10.3.1.5.7 Assist takeoff ignitiontine. Wen specified, this chart
shall be a plot of takeoff factor versus ignition tine with parameters of
gross weight. A wnd correction grid shall be included (see 6.2).

3.4.10.3.1.5.8 Total obstacle clearance distance . This chart shall be a plot
of obstacle height fromzero to two hundred feet versus total obstacle

cl earance distance with paraneters of ground run distance. This chart shal

be required for single-engine aircraft.

3.4.10.3.1.5.9 CCitical field length. This chart shall be simlar to the
chart for takeoff ground run (see 3.4.10.3.1.5.5). For multi-engine aircraft,
lines of constant increase in takeoff speed fromthe normal schedule with al
engi nes operating to nmeet the 100 feet per minute minimnumrate of clinb
potential with one engine inoperative shall be included. Aircraft equi pped
with drag chutes shall have charts with and wthout drag chute depl oyed.
Aircraft equipped with reverse thrust devices shall have charts wth and
without reverse thrust. The critical field length shall be based on the
following rules (see 3.4.10.3.1.3.2h.):

a. At engine failure speed the aircraft continues to accelerate for 3
seconds with renai ning engines at takeoff thrust and zero thrust on
t he inoperative engine.

b. At the end of the three second acceleration tine, thrust on al
engines is reduced to idle, brakes applied, and decel erati on devi ces
depl oyed.

c. Sufficient time allowed for deployment of the decel eration device or
for reverse thrust to build up before including its effect on
decel erati on.
NOTE

Oh multi-engine aircraft, reverse thrust shall not be applied in a
manner that will induce yaw ng noments.

d. Effective tire to runway braking coefficient of friction for dry
runway shall not exceed 0.3 for estimated data.

e. Oitical engine failure speed shall not be | ess than the ground
m ni num control speed.

3.4.10.3.1.5.10 Refusal speed/critical engine failure speed . This chart
shall be a plot of takeoff factor versus refusal/critical engine failure speed
with parameters of runway |ength avail abl e and gross wei ght (see

3.4.10.3.1.3.2g. and i.). A takeoff speed line shall be superinposed on the
gross weight lines, to plot gross weight versus speed. Aircraft equipped with
reverse thrust devices shall have refusal speed charts both with and w t hout
reverse thrust. Refusal speeds and critical engine failure speeds shall be
based on the same rules specified for the chart for critical field length
chart (see 3.4.10.3.1.5.9).

3.4.10.3.1.5.11 Mninmum afterburner blowut speed . This chart shall plot

m ni num af t er burner bl owout speed (see 3.4.10.3.1. 3. 2f) versus takeoff factor
for runway length and gross wei ght paraneters.

3.4.10.3.1.5.12 Mnimumgo speed. This chart shall plot thrust factor versus
m ni num go speed (see 3.4.16.%.1.3.2k) with parameters of runway | ength and
gross wei ght.

79



Downloaded from http://www.everyspec.com

M L- PRF- 7700F( USAF)

3.4.10.3.1.5.13 Maxi mumabort speed. This chart shall plot thrust factor
ver sus maxi mum abort speed (see 3.4.10.3.1.3.21) with paraneters of runway
Ien?th and gross weight corrected for ROR  Aircraft equipped with drag chutes
shal | have naxi num abort speed both with and without drag chutes (see
3.4.10.3.1.5.9).

3.4.10.3.1.5.14 Takeof f sgeeds. This chart shall be a plot of gross weight
versus speed (see 3.4.10.3.1.3.2a.). Al speeds such as takeoff, rotation,
flaps up, or clinbout may be plotted on the same chart. Aircraft using speed
schedul es for various OG positions shall have separate charts for each of the
speeds with paraneters of GG in percent mean aerodynanic chord (MAO.

3.4.10.3.1.5.15 Acceleration check. At least one of the follow ng charts
shal | be provided for acceleration check planning. The charts shall provide
the informati on necessary to performan accel eration check by at |east one of
the three all owabl e met hods; speed/di stance, speed/tine, or power setting (EPR
or N;)/speed. A nethod to correct takeoff distance and accel eration check
distance or time shall be provided for rolling takeoffs or "rolling EPR'
takeoffs. |f speed/distance information is provided, at |east one other

net hod shall be included for use on unnmarked runways.

3.4.10.3.1.5.15.1 Acceleration check speed. This chart shall be a plot of
accel eration check speed versus takeoff factor wth gross weight and

accel eration check time and/or distance paraneters. Wnd and sl ope
corrections shall be provided.

3.4.10.3.1.5.15.2 Acceleration check time. This chart shall be a plot of
accel eration check time versus takeoff factor with gross wei ght and
accel eration check speed paraneters.

3.4.10.3.1.5.15.3 Power setting check. Takeoff power setting (EPR or N ;)
charts in Part 2 - Engine Data, nay be used for the power setting/speed
net hod.

3.4.10.3.1.5.16 Gound mninumcontrol speed. This chart shall be a plot of
thrust factor versus CASYTAS with paraneters of RCR and crossw nd (see
3.4.10.3.1.3.2n.). The following Information shall be included in the text:
VMo ust be equal to or less than V g The charts for control of the aircraft
during takeoff run followi ng sudden loss of thrust fromthe nost critica
engine shall allowthe pilot to maintain a straight path on the runway with no
nore than a deviation of 30 feet fromthe path originally intended with rudder
forces not to exceed 180 pounds. The following criteria shall also apply:

a. Takeoff thrust can be naintained on the operative engine(s).

b. For a dry runway, control can be naintained by elevator, aileron,
rudder controls, and nose wheel steering.

c. For wet and icy runways, control can be nmaintai ned by el evator,
aileron, and rudder controls. No credit will be given for nose
wheel steering, unless such control is denmonstrated by flight test.

d. The aircraft is trimmed for takeoff.

e. OGis in the nmost unfavorabl e position.

f. Automatic devices which operate in the event of a thrust failure nay
be used.

g. The aircraft motion, follow ng sudden asymmetrical |oss of thrust,

80



Downloaded from http://www.everyspec.com

M L- PRF- 7700F( USAF)

shal | be such that dangerous conditions can be avoided. A realistic
time delay of 1 second can be consi dered.

h. Sone runways may have runway crowns up to 1.5%transverse gradi ent
and can significantly effect the ground m ni mumcontrol speed of the
aircraft. (The chart format is based on a yawi ng nonent bal ance
criteria. At low RCR the aircraft may be side force limted and
will require a different chart format that includes ROR crossw nd
and gross wei ght variables. The acquiring activity shall determ ne
the need for this additional chart (see 6.2)).

3.4.10.3.1.5.17 Ar nmnimumcontrol speed. The chart for air mni numcontrol
speed | GE and O, gear down, and takeoff flap setting for one and two engi nes
i noperative, shall be a plot of air tenperature, °C versus CAS/ I AS in knots
Wi th paraneters of pressure altitude (see 3.4.10.3.1.3.2m). A standard-da
tenperature |ine may be superinposed across the altitude lines. For aircraft
equi pped with jet engines, the chart shall be a plot of gross weight versus
airspeed with parameters of thrust factor. The chart shall al so be based on
the ability to achieve straight flight throughout the clinbout follow ng
sudden asymmetric loss of thrust fromthe nmost critical engine. |In addition
Eo ;helcaiéeria in 3.4.10.3.1.5.16 a, d, e, f, and g, the follow ng shall also
e i ncl uded:

a. The rudder pedal force required to maintain straight flight with
asymmetric thrust shall not exceed 180 pounds.

b. Aleron control shall not exceed either the force limt specified in
M L-STD- 1797, or 75%of the available aileron control.

c. Bank angl e shall not exceed 5° fromthe inoperative engine or as
limted by step b. above.

3.4.10.3.1.5.18 dinbout factor. This chart shall be a plot of

takeof f/thrust factor versus clinbout factor with the parameters of takeoff
gross weight (see 3.4.10.3.1.3.2b.). The clinbout factor shall be a reference
nunber utilized on the clinbout flight path charts to sinplify determnation
of clinbout performance. dinbout factor nunbers shall be scaled to avoid
using themfor takeoff or thrust factors. Data for all engines operating and
one engi ne inoperative shall be included.

3.4.10.3.1.5.19 dinbout flight path. These charts shall be plots of
vertical height above takeoff point versus horizontal distance from brake

rel ease with the paraneter of clinbout factor. Al engines operating charts
shall be constructed to a mninumof either 8,000 feet vertical height or 24
nautical mles horizontal distance. e engine inoperative charts shall be a
m ni num of either 2,200 feet vertical height or 10 nautical niles horizonta
di stance. The horizontal distance shall be in feet with a subscale in
nautical mles. Enlarged sections of these charts for close-in obstacles
shall also be presented. Correction grids (see 3.4.5.2.8) for tailw nds shal
be included in the text for one engine inoperative. The critical field length
(see 3.4.10.3.1.5.9) portion of the total distance shown is for a dry |evel
runway; however, the critical field length is extended for other runway
conditions (see 3.4.10.3.1.5.16) or with an uphill slope (see 3.4.5.2.8.1).
In determning the corrected critical field length, a correction shall not be
applied for headw nd, but shall be applied for tailwind. The charts for al
engi nes operating, shall be based on all engines accel erating from brake

rel ease to takeoff. Charts for one engine inoperative, shall be based on al
engi nes accel erating frombrake release to critical engine failure speed and
one engi ne failing at critical engine failure speed to takeoff. Gear
retraction shall be initiated as soon as the aircraft is airborne and a
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positive rate of clinb established. dinbout speeds shall not be |ess than
t hose shown on the takeoff gross weight limt chart (see 3.4.10.3.1.5.2).

3.4.10.3.1.5.20 Maxi mum braki ng speed. This chart shall plot naxi mum braking
speed versus gross weight for various parameters of pressure altitude and air
tenperature (see 3.4.10.3.1.3.2e.). The chart shall be based on the maxi nrum
torque available with proven efficiency |level attainable fromthe skid control
system |If no skid control systemis Installed, 0.9 nmaxi numtorque as
denonstrated for the maxi numenergy conditions of ML-W5013 shall be used.

3.4.10.3.1.5.21 Basic takeoff chart . This chart shall include all variables
necessary to obtain takeoff data and shall be used when the takeoff factor is
not used.

3.4.10.3.1.5.22 Time, distance, and fuel to clinb initiation . This chart
shall contain plots of tinme, distance, and fuel frombrake release to clinb
initiation versus takeoff factor with paraneters of gross weight and, if
applicable, drag index. Tabulated values for ground taxi and static nilitary
and maxi numthrust fuel flows in pounds per mnute shall be included. Data
shall normally be shown for maxinumand mlitary thrust with all engines
operating and maxi rumthrust with one engine inoperative.

3.4.10.3.1.5.23 Additional charts. Any charts peculiar to the takeoff
operation of certain aircraft, such as runway sl ope correction greater than 3%
and takeof f stabilizer setting, shall be included.

3.4.10.4 Part 4 - dinb.

3.4.10.4.1 C(Content and arrangenent .

3.4.10.4.1.1 Table of contents (see 3.4.10.1.1.1).

3.4.10.4.1.2 List of charts (see 3.4.10.1.1.2).

3.4.10.4.1.3 Introductory text . 1In addition to the requirenents of
3.4.10.1.1.3 the folTow ng shalT be incl uded.

3.4.10.4.1.3.1 Ceiling termnology. The ternms applicable to ceilings are in
ML-STD-1793. AT ceiling data shall be based on recomrended clinb speeds.
Any other ceiling terns shall be identified.

3.4.10.4.1.3.2 dinb terninology. Al terns pertinent to clinb shall be
included along with terns such as clinb speeds, schedul es, cruise ceilings,
and per f ornmance ceilings.

3.4.10.4.1.3.3 Factors affecting clinb performance . A discussion of the
factors affecting clinb perfornmance shall be presented (see 3.3.4.1.21).
Various clinb procedures, effect of clinb speed and drag i ndex on rate of
clinb, engine cooling, use of cow flaps, and effect of tenperature and
corrections shall be discussed. The effect of an inoperative engine on clinb
performance for multi-engine aircraft shall also be included (see
3.4.10.3.1.5.19).

3.4.10.4.1.4 Chart explanation. Explanations and exanpl e probl ens shall be
given for the charts shown below Two or nore of these requirenments nay be
conbined into a single chart if this would enhance or sinplify the

pr esent gti on without degrading the output data. The followi ng charts shall be
required:

a. Tinme, distance, and fuel
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b. Speed
c. Ceiling
d. Additional charts
3.4.10.4.1.5 Chart format. dinb charts shall be presented as specified in
3.4.3. Charts shall be presented for all engines operating and, if

applicable, one and two engines inoperative. Charts shall be based on naxi num
conti nuous power, mlitary power, and/or maxi num power as required

3.4.10.4.1.5.1 Tine, distance, and fuel to clinb . These charts shall be
plots of gross weight versus time, distance, or fuel with paraneters of
pressure altitude and drag index if required. Influence |ines show ng the
effect of decreasing weight during the clinb shall be included. A standard-
day tenperature correction grid shall be attached. The range of altitudes
shall be fromsea level to the aircraft standard-day service ceiling. Wen
requested by the acquiring activity, additional ceiling lines shall be
included. Charts shall be based on the speed and power required i n nornmal
service. |If clinbis to be perforned at a constant calibrated airspeed and/ or
Mach nunber, it shall be noted on the charts.

3.4.10.4.1.5.2 dinb speed. Wen clinb charts are based on varyi ng speed,
clinb speed charts sha e provided. |If clinb speeds are different for al
engi nes operating and one and two engi nes inoperative, separate charts shal
be furnished. These charts shall plot KCASY KIAS or TMN versus pressure
altitude with parameters of ?ross wei ght and drag index if required.
Applicable ceiling |ines shall be superinposed on the gross wei ght curves. A
standard-day tenperature correction grid shall be attached (see 3.4.5.2.7.5).

3.4.10.4.1.5.3 Ceilings. This chart shall be a plot of gross weight versus
altitude with parameters of either rates of clinb fromzero to five hundred
feet per mnute in increments of one hundred feet per minute or drag index.
Rates of clinb shall be based on the clinb speed schedul e at the gi ven wei ght
and power setting. Separate charts shall be provided for service ceiling,
cruise ceiling, conbat ceiling, and optimumcruise clinb altitude. A standard
-day tenperature correction grid shall be provided (see 3.4.5.2.7.5).

3.4.10.4.1.6 Additional charts. (see 3.4.10.1.1.5).

3.4.10.5 Part 5 - Quise.

3.4.10.5.1 CContent and arrangenent .

3.4.10.5.1.1 Table of contents (see 3.4.10.1.1.1).

3.4.10.5.1.2 List of charts (see 3.4.10.1.1.2).

3.4.10.5.1.3 Introductory text . In addition to the requirenents of
3.4.10.1.1.3 the folTow ng shalT be incl uded.

3.4.10.5.1.3.1 Quise terninology. The following terns applicable to cruise

shal | be used.
a. The airspeed for maxi rumrange shall be the speed at whi ch 100% of
the nautical niles per pound of fuel are attainable at a given
wei ght and al titude.

b. The airspeed for |ong ran?e operation shall be the greater of the
two speeds at which 99%of the nmaxi numnautical mles per pound of
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fuel are attainable at a given weight and altitude.

c. The constant power cruise is a technique that consists of setting a
power and al |l owi ng airspeed to increase wth wei ght reduction.

d. Gonstant speed/ Mach cruise shall be a technique that consists of
mai ntai ning a presel ected ai rspeed/ Mach at constant altitude by
periodi ¢ reduction of power.

e. Quiseclinb is a technique that consists of naintaining a constant
VEi%ht to Pressure Ratio (W &) at reconmmended Ion% range cruise
Mach/ ai rspeed. This is done by establishing the thrust for the
desired speed and allowing the aircraft to gain altitude as wei ght
i s decreased by fuel consunption. The altitude flown, which shal
not exceed cruise ceiling, 1's the optimumcruise clinb altitude and
is the altitude at whi ch nmaxi numvalue of nautical mles is obtained
for each pound of fuel consuned.

f. The step clinb cruise is a technique that is a conprom se between
constant altitude cruise and cruise clinb. It consists of flying at
either long range speed, nmaxi num conti nuous power, or constant
TAS Mach at a starting altitude that approxi mates the optimum cruise
clinb altitude or cruise ceiling. This altitude is then maintai ned
until wei ght has decreased enough to allow a 2,000 foot or 4,000
foot clinb back to the opti mumcrui se altitude or cruise ceiling.

3.4.10.5.1.3.2 Range terninology. Terns and factors affecting range data
shall be presented. The effects of airspeed, power settings, altitude,
tenperature, wind, gross weight, external configuration, inoperative engine,
fuel boil-off, and anti-icing bleed, are all factors that could affect range
per f or mance.

3.4.10.5.1.4 Chart explanation. Explanations and exanpl e probl ens shall be

given for the charts below Two or nore of these requirements may be conbi ned
into a single chart if this would enhance or sinplifY the presentation w thout
degradi ng the output data. The follow ng charts shall be I ncl uded:

Quise clinb

o &

Ootimumstep clinb
c. Specific range
d. Fuel flow
e. Range summary
f. D version range sunmary
g. Additional charts
3.4.10.5.1.5 Chart format. CQuise charts shall be presented as specified in

3.4.3. Charts shall be presented for all engines operating and, if
appl i cabl e, one and two engi nes inoperati ve.

3.4.10.5.1.5.1 Quise clinb. This chart shall contain plots of altitude,
specific range (nautical air mles per pound of fuel burned), and Mach nunber
versus gross weight for parameters of alr tenperature or drag index, as
applicable. The Plotted Mach nunbers and altitudes shall provide the
conditions to be flown to naxinize the range of the aircraft. The Mach
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nunbers shall be the Iong range crui se Mach nunbers. A standard-day
tenperature correction grid (see 3.4.5.2.7.5) shall be provided for drag i ndex
format charts.

3.4.10.5.1.5.2 Optimumstep clinb. This chart shall contain plots of optinum
step clinb range and flight time versus gross weight for parameters of drag
index, if drag index is required. A standard-day correction grid shall be
supplied except as follows. |f tenperature change has nmninal effect on

either paraneter, a note stating this shall be included and the tenperature
correction grid shall not be included. dinbs shall be conducted at naxi num
conti nuous power (normal rated thrust). The applicabl e Mach/ Mach schedul e

shal|l be placed on the chart. |If charts are separated for clarity, they shal

be pl aced on faci ng pages.

3.4.10.5.1.5.3 Specific range. These charts shall be prepared as stated
bel ow and shal | be provided as applicable.

a. Specific range charts in nondrag index format shall be a series of
plots of nautical air mles per pound of fuel burned (specific
range) versus true airspeed In knots true airspeed (KTAS) or true
Mach for parameters of gross weight. A subscal e of KCAY KIAS shal |
be included under the KTAS scale with influence |ines defining the
change in KCAS KIAS for air tenperature variations froma standard-
day tenperature grid. Long range crui se speed and naxi mum endur ance
ai rspeed curves shall be superinposed on the gross wei ght curves.
Were applicable, engine operating |ines such as BHP, torque, or
fuel flow shall be included. Unless otherw se specified, separate
charts shall be prepared for altitudes fromsea | evel to the cruise
ceiling of the aircraft in increments of 5 000 feet altitude and for
all applicable configurations (see 6.2). A note defining the
percent change in specific range with air tenperature shall be
Included on the chart. A note defining the wnd correction mnethod
shall be included on the chart.

b. SPecific range charts in drag index format shall consist of a series
of charts. Each chart shall consist of three pages of generalized
fuel flow data for obtaining specific range for variations in gross
wei ght, pressure altitude, and Mach nunber/true airspeed. Each
chart in the series shall contain data for a different drag index.
Page 1 of each chart shall be a plot of gross weight versus a
reference nunber which is some function of gross weight divided by
the pressure ratio (W &) for paraneters of pressure altitude. The
second page shall be a plot of Mach nunber/true airspeed versus
reference nunber for a baseline of |long range crui se speed.

I nfl uence curves shall be added to obtain reference nunbers at
speeds other than long range crui se speed. A subscal e of KCAY Kl AS
shall be included under the Mach nunber/true airspeed scale with

i nfluence lines defining the change in KCASYKIAS for variations in
air tenperature fromstandard-day. A note defining the percent
change I n specific range with air tenperature shall be included on
this page. A note defining wind correction nethod shall be included
on this page. A maxi mum endurance |ine shall be superinposed on the
i nfl uence curves. The third page shall be a plot of reference
nunber versus specific range for parameters of pressure altitude.

3.4.10.5.1.5.4 Fuel flow. This chart shall be a plot of fuel flow versus
true Mach nunber for paraneters of air tenperature and specific range.

Speci fic range data shall cover the full spectrum of values available for the
aircraft. No additional data is required on this chart.
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3.4.10.5.1.5.5 Range sunmary. This chart shall contain plots of constant
al titude/ constant Mach nunber range and flight tine versus gross wei ght for
paraneters of pressure altitude. A standard- da?/ tenperature correction grid
shal | be included unless tenperature has mnimal effect on either paraneter.
If the tenperature grid is not included, a note so stating shall be included.
The appl i cabl e Mach nunber shall be placed on the chart. [|f charts are
separated for clarity, they shall be placed on facing pages.

3.4.10.5.1.5.6 D version range summary . The chart for diversion range
summary shall be a plot of fuel versus distance with parameters of altitude
and shall show fuel required to cruise short distances in the clean
configuration of clean plus enpty pylon configuration, as applicable. Data
shall be included for level flight at several typical initial altitudes plus
data for clinb to and cruise at optimumaltitude fromthe initial altitudes
selected. Data shall include a maxi numrange descent. The fuel required
shall not include a landing reserve. The time data shall not be included.

3.4.10.5.1.6 Additional charts. (See 3.4.10.1.1.5).
3.4.10.6 Part 6 - Endurance.

3.4.10.6.1 (Content and arrangenent .

3.4.10.6.1.1 Table of contents (see 3.4.10.1.1.1).

3.4.10.6.1.2 List of charts (see 3.4.10.1.1.2).

3.4.10.6.1.3 Introductory text . In addition to the requirenents of
3.4.10.1.1.3 the folTow ng shalT be incl uded.

3.4.10.6.1.3.1 Factors affecting endurance . The factors affecting endurance
perfornmance, the effect of airspeed, power, altitude, tenperature, inoperative
engi ne, and nethods to obtai n nmaxi mum endur ance shoul d be i ncl uded.

3.4.10.6.1.4 Chart explanation. Explanations and exanpl e probl ens shall be
given for the charts shown below Two or nore of these requirenents nay be
conbined into a single chart if this would enhance or sinplify the

presegt gti on without degrading the output data. The followi ng charts shall be
provi ded:

a. Efect of bank angle on naxi mum endur ance.
b. Maxi mum endur ance.
c. Additional charts.

3.4.10.6.1.4.1 Chart data basis. The basis for the endurance charts shall be
the higher of the follow ng speeds:

a. Mninumfuel flow
b. One hundred twenty percent of mni mumbuffet onset speed.

3.4.10.6.1.4.2 FEfect of bank angle on maxi mumendurance . This chart shall
be a pl ot of bank angle versus percent of naxi mum endurance.

3.4.10.6.1.4.3 Mximumendurance. This chart shall plot fuel required for
loiter times versus gross weight with paraneters of pressure altitude, drag
i ndex (see 3.4.3.3), air terrrJerat ure, and bank angles. A speed schedul e for
true Mach nunber, data for all engines operating, and one engi ne and two
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engi nes inoperative shall be included, as applicable. Wen this chart i
devgloped for reciprocating engi nes CAY I AS rather than Mach nunber shal
used.

S
| be

3.4.10.6.1.5 Additional charts. Any charts peculiar to certain aircraft
such as power/EPR or time for maxi num endurance, shall be incl uded.

3.4.10.7 Part 7 - Descent .

3.4.10.7.1 Content and arrangenent .

3.4.10.7.1.1 Table of contents (see 3.4.10.1.1.1).

3.4.10.7.1.2 List of charts (see 3.4.10.1.1.2).

3.4.10.7.1.3 Introductory text . 1In addition to the requirenents of
3.4.10.1.1.3, the folTowi ng shall be incl uded:

3.4.10.7.1.3.1 Factors affecting descent . Factors affecting descent such as

the types of descent, the effects of airspeed, drag devices, inoperative
engi ne, tine, distance, and fuel consunption during descent shall be included
(see 3.3.4.1.25).

3.4.10.7.1.4 Chart explanation. Explanations and exanpl e probl ens shall be
given for the charts shown below Two or nore of these requirenents nay be
conbined into a single chart if this would enhance or sinplify the
presegtgtion wi thout degrading the output data. The follow ng charts shall be
provi ded:

a. Mxinumrange descent.
b. Enroute descent.

Penetrati on descent.

o

d. Rapid descent.
e. Additional charts.

3.4.10.7.1.4.1 Descent chart data basis. This shall plot time, distance, and
fuel for descent versus pressure altitude with paraneters of drag index (see
3.4.10.1.1.4.1). Data shall be included for the charts identified in
3.4.10.7.1.4. S mlar data shall be presented for sel ected configurations if
drag index is not used.

3.4.10.7.1.5 Additional charts. Any charts required for descent information
peculiar to certain aircraft shall be included.

3.4.10.8 Part 8 - Approach and | anding .

3.4.10.8.1 (Content and arrangenent .

3.4.10.8.1.1 Table of contents (see 3.4.10.1.1.1).

3.4.10.8.1.2 List of charts (see 3.4.10.1.1.2).

3.4.10.8.1.3 Introductory text . 1In addition to the requirenents of
3.4.10.1.1.3, the folTowi ng shall be incl uded:

3.4.10.8.1.3.1 Termnol ogy applicable to approach and landing . The foll ow ng
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ternms shall be included:
a. Approach speed is the speed for the final approach to |anding.
b. Threshold speed is the mnimum speed for obstacl e cl earance

c. Hgh key or lowkey positionis the altitude in feet over the
t ouchdown poi nt on the runway.

d. Touchgomn speed is the speed at which the nain gear touches the
gr ound.

3.4.10.8.1.3.2 Factors affecting approach and landing . The effects of gross
wei ght, tenperature, altitude, RCR hydroplaning, braking devices such as
reverse thrust, speed brakes, spoilers, and drag chutes shall be discussed.
Approach paths, mssed approach characteristics, initial stall warning speeds,
approach threshold, and touchdown speeds shall be included. The nethod used
to obtain the di stances shown and the use of crosswind | anding gear to
specific aircraft shall be expl ai ned.

3.4.10.8.1.4 Chart explanation. Explanations and exanpl e probl ens shall be
given for the charts and tabl es shown below. Two or nore of these
requirenents rmay be conbined into a single chart if this woul d enhance or
sinplify the presentation without degrading the output data. The follow ng
charts shall be provided:

Landi ng crosswi nd

o &

Air mninmmcontrol speed

c. Landing speeds

d. Flare distance

e. Landing distance

f. Additional charts
3.4.10.8.1.4.1 Landing crosswind. This chart shall be in the same format as
specified in Part 3 (see 3.4.10.3.1.5.4). |If the crosswind landing chart is

identical to the crosswi nd chart referenced above, the chart shall be
rel abel ed and included in the | andi ng section.

3.4.10.8.1.4.2 Ar mninumcontrol speed. This chart shall be in the same
format as specified in Part 3 (see 3.4.10.3.1.5.17).

3.4.10.8.1.4.3 Landing speeds. This chart shall be a plot of %ross wei ght
versus CAY I AS (knots), with parameters of approach speed, threshold speed
and touchdown speed at various flap settings, including zero flaps (see
3.3.4.1.25). For estimated data, the landing lift coefficient utilizing
?round effect shall be based on the maxi mum AQA attainable with the nain
andi ng gear ol eo strut positioned for the static condition provided the
landing lift coefficient O shall not exceed 110% of the 1G power-off stal
ai rspeed for |landing configuration. D stances to clear a 50 foot height shal
be based on airspeeds that are at |east 120% of the 1G power-of f stal
ai rspeed for the landing configuration. Baseline distances shall be for a
hard surface dry runway usi ng a maxi mum braki ng coefficient of friction of
0.3. Sufficient time shall be allowed after touchdown for depl oyment of drag
chutes, activation of reverse thrust devices, plus tine for their effect on
decel erati on.

88



Downloaded from http://www.everyspec.com

M L- PRF- 7700F( USAF)

3.4.10.8.1.4.4 Fare distance. This chart shall be a plot of air tenperature
in°C(see 3.4.5.2.7.2) versus flare distance from50 foot height with
paraneters of pressure altitude and gross weight (see 3.4.10.1.1.4.11).
Correction grids (see 3.4.5.2.8) for various flap setting, increased threshold
speed and wind shall be attached.

3.4.10.8.1.4.5 Landing distance. These charts shall be plots of air
tenperature versus Tanding ground roll with paraneters of pressure altitude
and gross weight (see 3.4.10.1.1.4.11). The charts shall be for |anding
ground roll and | anding distance from50 feet for selected flap positions with
and wi t hout decel erating devices. Correction grids (see 3.4.5.2.8) shall be
added for increased threshold speed, slope, RCR reverse thrust, and w nd.
Landi ng data shall be presented for pressure altitudes from-2,000 to +16, 000
feet and for tenperatures from-60°Cto +60°C. Landi ng di stances based on
flight tests shall not be | ess than the | andi ng distances required in nornal
service (see 3.3.4.1.31).

3.4.10.8.1.5 Additional charts (see 3.4.10.1.1.5).

3.4.10.9 Part 9 - Mssion planning.

3.4.10.9.1 (Content and arrangenent .

3.4.10.9.1.1 Table of contents (see 3.4.10.1.1.1).

3.4.10.9.1.2 List of charts (see 3.4.10.1.1.2).

3.4.10.9.1.3 Introductory text . 1In addition to the requirenents of
3.4.10.1.1.3 the folTow ng shalT be incl uded.

3.4.10.9.1.3.1 Takeoff and landing data (TOLD) card . Conplete instructions
for filling out the TA.D card shall be provided and the chart(s) from which
the data is extracted shall be referenced. A sanple TALD card shall be
provided like the actual TAQLD card located in the flight crew checkli st.
FIQURE 7 shows the typical information required for a TQLD card.
3.4.10.9.1.3.2 In-flight data card. Conplete instructions for filling out
t

4
he in-flight data card shall be provided. A sanple card shall be provided.
4

3.4.10.9.1.3.3 Mssion planning. Sanple problens that are typical of the
nor mal m ssions acconpl i shed shall be provided. The sanpl e probl ens shall
outline each step in mssion planning fromstart engines to stop engi nes.
Actual performance data chart val ues shall be used throughout the problens.

3.4.10.9.1.4 Chart explanation. Explanations and exanpl e probl ens shall be
given for the charts shown below Two or nore of these requirenents nay be
conbined into a single chart if this would enhance or sinplify the

_prelsegt gti on without degrading the output data. The followi ng charts shall be
I ncl uded:

a. Fuel consunption/jettison
b. Formatting speeds and altitudes

c. Conbat speeds, fuel allowances, |evel fIi?ht accel eration, steady
state turn perfornmance, and tenperature effect on naxi num speed

d. Forward support area operations

e. Additional charts
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TAKEOFF AND LANDI NG DATA CARD

CONDI TI ONS
TAKEOFF LANDI NG
Runway | ength ft ft
Runway hei ght ft ft
Runway gradi ent ft ft
G oss wei ght Ib Ib
Center of Gavity
QO oss wi nd conponent
Head wi nd conponent
Qutside air tenperature
Pressure altitude ft ft
Dew poi nt
Runway condition readi ng
O osswi nd gear setting
TAKEOFF
Fl ap setting in degrees
Engl ne pressure ratio (or torque)
Carb air tenperature (as required)
Ref usal speed/ di st ance kt / ft
Rot ati on speed kt
Engi ne out clinb speed (multi-engine) kt
LANDI NG

| MMEDI ATELY FI NAL

AFTER TAKEOFF LANDI NG
Appr oach speed kt kt
Fl are speed kt kt
Touchdown speed kt kt

QGound run (max and mn)

NOTES:

FIQURE 7. TAD Card Information (typical) .
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3.4.10.9.1.4.1 Fuel consunption/jettison. Charts for fuel jettison tine,
fuel consunption during ground operation, and fuel consunption from brake
rel ease to flaps up, shall be provided.

3.4.10.9.1.4.1.1 Fuel consunption during ground operation . A paragraph
di scussing fuel consunption for ground operation shall be provided. A fuel
flow val ue in pounds, for various power settings, shall be included.

3.4.10.9.1.4.1.2 Fuel consunption frombrake release to flaps-up . A

par agr aph di scussing fuel consunption required for takeoff (brake release to
fl aps-up s[)eed) shall be provided. An average fuel consunption value(s) in
pounds shal | be provided.

3.4.10.9.1.4.2 Formatting speeds and altitudes . This chart shall plot

ai rspeed-al titude conpatibiTity for tanker and receiver aircraft with
paraneters of drag index, gross weight, and tenperature deviation from
standard-day. The receiver aircraft performance shall be corrected for
downwash of the tanker thrust. Unless otherw se specified by the acquiring
activit?/, separate charts, limted by 200 feet per mnute clinb potential,
with mlitary or nornmal power, shall be prepared for each receiver/tanker
conbi nati on (see 6.2).

3.4.10.9.1.4.3 C(Conbat speeds, fuel allowances, |level flight accel eration,
steady state turn perforrmance, and tenperature effect on maxi numspeed .
Unl'ess otherwi se specified by the acquiring activity, these charts shall be
included in this section (see 6.2).

3.4.10.9.1.4.4 Forward support area operations . Planning criteria,
procedures, performance charts and necessary explanatory text covering
operations fromforward support areas shall be included. This data is not
required if the aircraft is not ca[)able of operations froma forward support
are)a. The acquiring activity shall deternmine the need for this data (see
6.2).

3.4.10.9.1.5 Additional charts (see 3.4.10.1.1.5 and 6. 2).

3.4.10.10 Helicopters. The follow ng paragraphs contain the requirenents for
devel opnent of helicopter performance data. The requirenments above nay be
used to provide additional guidance in devel opi ng helicopter performance data.
Were the requirenents differ, those in the follow ng paragraphs shall take
precedence for helicopters.

3.4.10.10.1 hart requirements. Al charts shall be graphical. The charts
for maxi mum gross wei ght for hovering and the chart for power required to
hover shall be placed on opposite pages. For nulti-engi ne helicopters,
operation after failure of one or nore engines shall be included in the charts
for maxi mum gross wei ght for hovering, mninmmheight for safe |anding after
engine failure, takeoff distance, clinb, service ceiling, and cruise ?range
and endurance). Standard-day lines shall be omtted on all charts except the
density altitude chart. Airspeeds shall be shown as "CAS/ | AS' except in
charts where the use of CAS/IAS instead of TAS would result in significant
errors in the performance infornation.

3.4.10.10.2 Range of chart paraneters . Unless otherw se specified, the range
of paraneters shall be QAT in increments of 10°C density altitude from -8, 000
feet to +30,000 feet, pressure altitude from-2,000 feet to +20,000 feet,

headwi nd fromO to 30 knots, rotor RPMfromthe m ni mum power-on to the

maxi num power-on RPM and wheel /skid height fromO feet to O The altitude
scal e range nay i ncrease or decrease dependi ng on the performance capabilities
of the individual aircraft.
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3.4.10.10.3 (hart explanation. Explanations and exanpl e probl ens shall be
given for the charts shown below Two or nore of these requirenments nay be
conbined into a single chart if this would enhance or sinplify the

presegt gti on without degrading the output data. The followi ng charts shall be
provi ded:

a. Airspeed installation correction.

b. Density altitude.

c. Power available.

d. Fuel flow (turboshaft engines).

e. Maxinumgross wei ght for hovering.

f. Power required to hover.

g. Headw nd influence on naxi num gross wei ght for hovering.
h. Headwi nd influence on power required to hover.

Power deterioration check (turboshaft engine).
j- Mnimumheight for safe landing after engine failure.
k. Takeoff distance.
[. dinb.
m Service ceiling.
n. Quise (range and endurance).
0. e engine inoperative capability.
p. Maximum airspeed for blade stall.
g. Power-on | andi ng di stances.
r. Additional charts (see 3.4.10.1.1.5).
3.4.10.10.3.1 Airspeed installation correction . This chart shall be a graph

of KCAS versus KI'AS and KI'AS versus KTAS.  Flight conditions that shall be
included are level flight, clinb, autorotation, and powered descent (R D= 500

FPM) .

3.4.10.10.3.2 Density altitude. This chart shall be a plot of density
attitude versus OAT for paraneters of pressure altitude and reciprocal of the
square root of density ratio (snmoh). A scale for smoh (1/ Vo) shall be added
to the right side.

3.4.10.10.3.3 Power available.

3.4.10.10.3.3.1 Turboshaft engines. This chart for power avail able in hover
and takeoff shall be a plot of air tenperature versus torque wth paraneters
of pressure altitude in increnents of 2,000 feet and units of torque fromzero
tothe limtation. Separate charts shall be required for maxi mum power,
mlitary power, and nmaxi num continuous power. The transmssion lint shown on
the chart shall be based on the tine duration of the power setting.
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3.4.10.10.3.3.2 Reciprocating engines. This curve shall be a plot of engine
BHP versus altitude for constant RPMw th dotted |ines of constant manifold
pressure superinposed. Regions of blower operation shall be noted. This
curve shall not 1nclude ramair.

3.4.10.10.3.4 Fuel flow (turboshaft engines) . This chart shall be a plot of
fuel flow per engine versus torque per engine with paraneters of pressure
altitude. The pressure altitude shall range fromsea | evel to 20,000 feet in
increnents of 2,000 feet. Transmssion limt |ines shall be superinposed.

The chart shall be based on a constant zero °C air tenperature and the engi ne
specification fuel flow corrected for engine installation | osses and increased
+5% The change in fuel flow for anbi ent tenperatures above and bel ow zero °C
shall be noted on the chart. |If the engine installation | osses vary
significantly throughout the flight envel ope, the fuel flow data shall be
based on these | osses at the |long range crui se speed.

3.4.10.10.3.5 NMaxinumgross weight for hovering . This curve shall be a plot
of hover gross weight versus pressure altitude wth parameters of QAT and
correction ﬁlots for the power-on rotor RPMrange and wheel height (zero feet
to OCE height) Unl ess ot herwi se specified by the acquiring activity, charts
shall be for the highest power setting, with a torque correction factor to be
used when the actual engine performance differs significantly fromthe engine
SEecification (see 6.2). The rotor RPMcorrection applies only to helicopters
that have an operational band of rotor RPM

3.4.10.10.3.6 Power required to hover . This chart shall be a plot of gross
wei ght versus torque pressure with paraneters of pressure altitude and
correction plots of rotor RPVM QAT, and wheel height. The rotor RPM
correction I's applicable only if the helicopter has an operational band of
rotor RPM This chart shall be placed in the manual on the right-hand page
opposite the chart for maxi numgross wei ght to hover.

3.4.10.10.3.7 Headw nd influence on maxi numgross weight for hovering . This
chart shall contain several plots of headw nd versus gross weight for various
wheel heights. The plots shall consist of a baseline at zero knots headw nd
and guidelines for other wind speeds. The data shall be based on the baseline
rotor speed and the engi ne power setting used to construct the chart for
maxi num gr oss wei ght for hovering. Headw nd influence curves shall be
prgsgg%gd for the |l owest operational wheel height, 5 feet, 15 feet, 30 feet,

an :

3.4.10.10.3.8 Headwi nd influence on power required to hover . This chart
shal | contain several plots of headw nd versus torque pressure for various
wheel heights. The plots shall consist of a baseline at zero knots headw nd
and gui delines for other wind speeds. Torque pressure shall range fromflight
idle to maximumtorque. The data shall be based on the baseline rotor speed
used to construct the chart for power required to hover. Headw nd influence
curves shall be presented for the | owest operational wheel height, 5 feet, 15
feet, 30 feet and O This chart shall be placed on the right-hand page
ﬁpposite the chart for headw nd influence on naxi mum gross wei ght for

overi ng.

3.4.10.10.3.9 Power deterioration check (turboshaft engine) . This chart
shall provide the piTot with a neans to determne the degree of engine
deterioration frominitial installation. A statement shall be included that
the chart provides the initial power characteristics and that periodic checks
shall be made to observe trends. The paraneters shall be torque, pressure
altitude, air tenperature, and turbine inlet tenperature. Various turboshaft
engines nay require a different power indicator such as gas producer speed or
exhaust gas (tailpipe) tenperature. The percent reduction in torque to all ow
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freedomfromengi ne stall shall be as established by the engi ne manuf act urer.
The range of paraneters shall be pressure altitude fromsea |level to 20, 000
feet inincrenents of 2,000 feet. Torque pressure and turbine inlet
tenperature shall be fromflight idl e to maxi mum power.

3.4.10.10.3.10 Mninmumheight for safe landing after engine failure . This
chart shall be a plot of the mininumheight required for safe Iandln? after
engine failure versus level flight airspeed in KCAS KIAS. Regions o

avoi dance, caution, and safe operation shall be shown. The avoi dance area
shal |l be | abel ed "avoi d continuous operation". Because the chart is a safety
of flight item it shall be shaded to show the regi ons of safe operation,
caution, and avoi dance. Separate charts shall be furnished for several gross
wei ghts and power |evels. The page containing this chart shall have an

emer gency border in accordance with the requirenents of ML-STD 38784. For
singl e-engine helicopters, the density altitude shall extend fromsea level to
at least 12,000 feet. For multi-engine helicopters, the format of this chart
shall be the sane as for single-engine helicopters, except the chart shall be
based on a condition of total power failure. For a single-engine failure in a
mul ti-engine helicopter, the chart shall be in terns of pressure altitude with
anbi ent tenperature corrections. The definition of power failure and tine
delay for corrective action for all helicopters shall be as contained in ML-
H 8501.

3.4.10.10.3.11 Takeoff distance. This chart shall be a plot of gross weight
versus total distance required to clear a 50-foot obstacle for parameters of
pressure altitude, air tenperature and correction plots of clinbout airspeed
and headwi nd. Ranges of paraneters shall be pressure altitude in increnents
of 2,000 feet and clinbout airspeed of 10 to 60 KCASY KIAS. A correction plot
rel ati ng maxi mum hover wheel /skid height to takeoff distance shall be
superinposed on the air tenperature correction plot. The text shall contain

i nformation on the opti numtakeoff technique to the maxi mum hover/skid hei ght.
Charts shall be required for the follow ng takeoff techniques: rolling
(wheel ed helicopters), |evel acceleration, sinmultaneous clinb and

accel eration, rotor bleed, sling |oad, and sideslip (tandemrotor
helicopters). Unless otherw se specified by the acquiring activity, data for
wheel ed hel i copters shall be presented show ng takeoff ground distance
required versus KCAS/ KIAS at takeoff (see 6.2). The rotor bleed takeoff shal
be consi dered an energency procedure, and the page shall have an emergency
border in accordance with the requirements of ML-STD 38784. D stances based
on flight tests shall be not |ess than the takeoff distances required in
nornal service when the aircraft is operated in accordance with the
instructions contained in Section Il of the flight manual. Cal cul ated m ni mum
di stances based on estimates shall be increased at |east 15%until verified by
flight tests. For |and-based helicopters, distances shall be presented for
dry sod having a rolling coefficient of friction of 0.05 for takeoff.

3.4.10.10.3.12 dinb. This chart shall present information for pressure
altitudes fromsea level to service ceiling in increments of 2,000 feet for
paraneters of OQAT. dinb information shall be time to clinb (mnutes),

di stance travel ed (nautical niles), fuel used (pounds), and rate of clinb
(feet per mnute). Cbnfi?urations and gross wel ght shall correspond to those
used in presenting takeoff data. Warnup and takeoff fuel allowances shall not
be included in the curves; however, the text shall identify the fue

al l onances. The warnup and takeoff fuel allowances are 5 mnutes (METO) power
at sea level for reciprocating engines and 2 ninutes (rmaxi mum conti nuous
power) at sea level for turboshaft engines. A note shall be entered on the
chart to indicate the quantity of fuel allowance. Tine to clinb and fuel used
shal |l be based on the integrated rate of clinb fromsea level. No allowance
shall be made for weight reduction. Best clinb CAYI1AS, nanifold pressure and
supercharger ratio shall be shown. Separate charts shall be required for each
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power setting. The charts shall be based on a constant clinb speed whi ch nust
be an integer nunber divisible by five and in units of CAS/IAS such as 60, 65,
70, etc.

3.4.10.10.3.13 Service ceiling. This chart shall be a plot of service
ceiling (altitude at which rate of clinb is 100 feet per mnute at a given

wei ght) versus gross weight with paraneters of air tenperature. The pressure
altitude shall range fromsea level to at |east 25,000 feet. CQurves shall be
based on mlitary and naxi num continuous power. The service ceiling data
shal | be based on the same clinb speed schedul e and configuration as specified
in 3.4.10.10.3.12. For multi-engine helicopters, an additional chart shall be
prepared show ng service ceiling with one engi ne inoperati ve.

3.4.10.10.3.14 Quise (range and endurance) . These charts shall present
range and endurance data versus TAS for paraneters of pressure altitude in
increnents of 2,000 feet fromsea level to 20,000 feet or service ceiling,

whi chever is less. The airspeed conversion plot (KTAS to KIAS) shall be

| ocated bel ow the specific range plot. The baseline, superinposed on the W &
gui del i nes shall be | ocated on the long range speed for the configuration

shown (see 3.4.10.5.1.3.1b). The gross weight Increnents for the specific
range pl ot shoul d be between 10% and 20% of the maxi mumuseful |oad. These
charts shall be | ocated on opposi ng pages in the nanual .

3.4.10.10.3.14.1 Quise (range and endurance without conpressibility
effects). For helicopters that do not experience power required increases due
to rotor blade conpressibility effects (not nmore than 5%i ncrease in power
required), the altitudes in the range and endurance charts shall be density
alt:tgdgs. The notation specifying the range of QAT in °C shall not be

i ncl uded.

3.4.10.10.3.14.2 Quise (range and endurance with conpressibility effects)
For helicopters that experience power required increases due to rotor blade
conpressibility effects, the altitudes in the range and endurance charts shall
be pressure altitudes. Range data at the long range airspeed shall be
determned for various altitudes at a constant +30°C air tenperature.
Additional charts shall be required when air tenperature bel ow +30°C causes a
decrease in unit range of 5%or greater. The air tenperature range for this
chart shall be entered in the note.

3.4.10.10.3.15 Single-engine capability . This chart shall present absol ute
ceiling information. The chart shall consist of gross weight, fuel flow and
i ndi cated torque versus QAT, for pressure altitudes fromsea | evel to absol ute
ceiling in 2,000 foot increnents. The chart shall be based on the single-

engi ne best clinb speed at nilitary power. A correction plot for rates of
descent fromO feet per nmnute to 600 feet per minute shall also be included
on the chart. The chart shall have an emergency border in accordance with the
requi renents of M L-STD 38784.

3.4.10.10.3.16 Maxi numairspeed for blade stall . This chart shall be a plot
of pressure altitude versus blade stall airspeed in units of CASY1AS with
paraneters of QAT and correction plots for rotor RPM gross wei ght, and angl e
of bank. The angle of bank shall range fromO to 50 degrees.

3.4.10.10.3.17 Power-on landing distance. This chart shall be a plot of
density altitude versus power-on horizontal |anding distance and | andi ng
ground roll with parameters of gross weight and correction plots for

headwi nds. D stances based on flight test data shall not be I ess than the

| andi ng di stances required in normal service when the aircraft is operated in
accordance with the instructions for a normal power-on | anding contained in
Section Il of the flight manual. Estimated data shall be increased by 15%
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The di stance for |and-based helicopters, shall be presented for firmday sod
havi ng a braki ng coefficient of 0.25.

3.4.10.10.4 Additional charts. Special charts that are peculiar to certain
aircraft and necessary to conpletely define the operation or restrictions of
the aircraft nmay be included and are shown bel ow.

a. Airspeed fusel age Mach nunber curve.

b. KIAS versus KTAS (if used, this chart shall be located after the
airspeed calibration chart. Data shall be provided for |evel flight
and clinb).

M ni mum flyi ng speed.

e o

Airspeed rotor tip Mach nunber curve.
e. CEG hoveri ng endurance.

f. Qoss weight limtation.

3.5 Mssion crew manual .  This nmanual shall be prepared to furnish additional
information required for a function, or to provide additional information for
a given crew station. The infornation contained in this manual shall be
sufficient to allowthe crew nenber to performassigned functions, interface
with the remai nder of the flight crew, and provi de a stand-al one docunent for
all information required (including emergency procedures) by the crew nenber.
The m ssion crew nanual shall be prepared to the requirenents of this
paragraph and the content shall meet the requirements of this specification
where appl i cabl e.

3.5.1 Function. This nanual shall cover pertinent information that is
applicable to a systemor piece of equipnent, specific functions or

procedures, and wll normally be utilized for special functions or by

particul ar crew menbers. Itens requiring coordi nation with the pilot or other
crew nenbers shall also appear in the standard flight manual and/or other

m ssion crew rmanual s where appropriate. Itens such as oxygen checks, ditching
position, emergency stations, and aircraft energencies shall be contained in
the nission crew manual .

3.5.2 References. The mssion crew manual and the flight manual shall
compl etely reference each other, where necessary. The title pages and tables
of contents shall reference each other.

3.5.3 Front natter (mssion crewnanual) . Front matter requirements for this
manual shall be the sanme as for the flight nanual except that the title page
need not have the sane issue date as the flight manual (see 3.3.2). The title
shal | al so depict the function(s) covered therein.

3.5.4 Sections (nmssion crewnmanual) . This manual shall have five Sections.
Wien specified, additional sections shall be included (see 3.5.4.6) in
addition to the follow ng:

a. Section | - Description and theory of operation.
b. Section Il - Normal procedures.
c. Section IIl - Emergency procedures.
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d. Section IV - DMlfunction analysis and alternate procedures.
e. SectionV - In-flight repairs.

3.5.4.1 Section | Description and theory of operation . This section shall
contain the description of the systemand theory of operation.

3.5.4.2 Section Il Nornal procedures . This section shall contain nunbered
procedures beginning with the entry of the applicable crew nenber into the
aircraft and progressing in phases until the crew nenber |eaves the aircraft.
Any inspections or interface required of the crew menber with other menbers of
the crew shal |l be provided.

3.5.4.3 Section Il Energency procedures . This section shall provide
energenc% procedures for any systens under the control of the crew menber(s)
covered by the manual. Common crew nenber responsibilities for aircraft
ener genci es shall al so be provi ded.

3.5.4.4 Section IV Malfunction analysis and alternate procedures . This
section shalT contain malfunction analysis and the alternate procedures to
follow for maxi numuse of the equi pnent in acconplishing the assigned nission.

3.5.4.5 Section VIn-flight repairs. This section shall include instructions
on making repairs that can be acconplished during flight. This section nay be
conbined with Section IVif it is determned to be nore advantageous to the

i nvol ved crew menber, and is approved by the acquiring activity (see 6.2).

3.5.4.6 Additional sections. Wen specified, additional sections shall be
added to the manual (see 6.2). Nunbering of added sections shall be
consecutive beginning with Section M. 1In the event that additional sections
are required and Section V has been conbined with Section |V, the added
section(s) shall begin with Section VI and a statenent shall be included
expl ai ning that Section V has been included as part of Section IV.

3.6 Supplermental manual .  This manual shall provide suppl emental operating
instructions for aircraft which have been nodified with special equiprent.
Since a conpl ete standard flight nmanual is available for the standard
aircraft, only the additional data which is necessary to cover the differences
created by the nodification shall be covered. A drag index will be used where
possible 1n lieu of devel opi ng conpl ete perfornance data. The suppl enent al
manual shall also be utilized to present classified information when
necessary. |If there is a need to present both classified and uncl assified

i nformation, the devel opnent of two suppl enental manual s may be aut horized by
the acquiring activity (see 6.2). This paragraph shall not be used to devel op
performance data or |oad configuration supplenents. |In the event that a

suppl emental nanual inpacts the flight crew checklist, the acquiring activity
shal | deternine the extent of the requirement and when specified, the
appropriate checklist shall be prepared in accordance with paragraph 3.7.

3.6.1 Content and format . The content and fornat shall be the sane as
specified for the standard flight nanual .

3.6.2 References. The supplenental nmanual shall be conpletely referenced to
the flight manual. |If specified by the acquiring activity, the flight nmanua
shal | reference an uncl assified suppl emental manual gsee 6.2). References to
cl assified suppl ements shall not be included in the flight manual except as
specified in 3.3.2.1.2 and 3.3.2.4. 1.

3.6.3 Title page. The title page to the suppl erental manual shall be
prepared as specified in 3.3.2.1.
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3.6.4 Main table of contents. A conplete table of contents shall be
i ncluded. The table of contents shall be prepared using the sane format as
specified in 3.3.2.4.1 for classified suppl ements.

3.6.5 Foreword/Preface/lntroduction. The foreword shall cover the scope and
concept “of the nanual.

3.6.6 Sectiontitles. |If an entire sectionis omtted, the section title and
a note torefer tothe flight manual for the required information shall be
included. If two or nmore sections in sequence are omtted fromthe partia
manual , a notation sinlar to the followi ng shall be included:

"Sections | through Ill (See TO....... )"

3.6.7 Tables of contents. A table of contents shall be included for each
section of the supplemental nmanual unless the section consists of only a few
pages wherein a table of contents would not serve a useful function. If a
table of contents is included, it shall be conplete. If any portion of the
material is covered in the supplemental nanual, reference shall be nmade to the
page on which that item begins.

3.6.8 Coverage within sections. Each section shall clearly identify the
portion of information contained therein, and the Bortion whi ch i s contai ned
inthe flight manual. However, when only a few subjects or pages of the
suppl emental nanual are involved, it shall be pernissible to include an
introduction stating the followi ng: "Except for the follow ng, all other
limtations are covered in TO...." The sane convention shall be enployed
when only a portion of a major paragraph is included in the suppl ementa
manual .  The suppl emental nanual shall also identify any information in the
flight manual that is not applicable to the nodified aircraft.

NOTE If the normal or the emergency procedures are changed fromthe standard
flight manual, it shall be necessary to present the entire procedure (as
changed in the suppl emental nanual ).

3.6.9 Index. Unless otherw se specified, an al phabetical index shall be
i ncluded Tn the suppl enental manual .

3.7 Abbreviated flight crew checklist requirenents . The requirenents
contained herein are for the devel opment of abbreviated flight crew checklists
based on information contained in the flight nanual. See paragraph 6.5 for
definition of the types of checklists. Specialized checklists for itens such
as weapons delivery and cargo | oading shall not be prepared using the
requirenents of this specification. Refer to the DODI SS to deternine the
appropriate specifications to be used to devel op these specialized checklists.
Wien specified by the acquiring activity, an integrated flight crew checkli st
shall be prepared (see 6.2). An integrated flight crew checklist shal

contain all applicable checklists (i.e., flight manual, aerial refueling,
weapons delivery, etc.).

3.7.1 Source and sequence of checklist data . The information for checklists
shall be drawn fromthe fTight nanual procedures (see 3.2.12.1.2). Unless

ot herwi se specified (see 6.2), the information shall be arranged in the same
sequence as the parent manual (with exception of the energency procedures for
the Aass 2 checklist). The emergency procedures section in the dass 2
checklist shall be located as specified by the acquiring activity (see 6.2).

3.7.2 Content. Th