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1. SCOPE

MIL-M-63029C(AV)
20 MAR 1991

SUPERSEDING
MIL-M-63029B
31JULY1979

MUA 1AK I Srl$L~lLA 1lUN

MANUALS, TECHNICAL:
REQUIREMENTS FOR OPERATOR’S MANUALS

AND CHECKLISTS FOR AIRCRAFT

‘IlkspecificationkapprovedforusebyDepartmentoftheArmyandisavailableforuse
byallDepartmentsandAgenciesoftheDepartmentofDefense.

1.1 SQE. This specification contains the requirementsforpreparationofoperator’sandcrewmember’stechnical.-....— ..._ ,__ ._
maidsdescnbmgoperat]ondptidues forAnnYaircraft.

1.2 ~. *S of technical manualstobeprepa~dh accordancewiththkspecificationare:

~e-10 — Operator’s Manual

Type-CL— Operator’sChecklkt

1.3 ~. l%e figures used in thisspecificationareexamplesonly.ThetextofMISdocumenttakes
precedence over the figures.

Beneficialcomments(recommendations,addhns,&letions)andanypertinentdatawhichmaybe of use in improving this

document shall be addressed to U.S. Army Aviation Systems Command, Am EDS, St. Louis, Mksouri 6312C- 1798 by

using the self-addressed Stanti]zation Document improvement proposal (DD Form 1426) appearing at the end of this docu-
ment or by letter.

AMSC A6038 AREA TMSS

IXSTRIBUTfON STA’f%H A. Approved for public release distribution is unlimited.
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2. APPLICABLE DOCUMENTS

2.1 ~

●
2.1.1 ~. The following specifications, stamfarda, handtrcda form a part ofthis

document to the extent specified herein. Unless otherwise specified, the issues of these documents are those listed in tie iaaue
of the Department of Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in the solicita-
tion. (See 6.2,)

SPECIFICATIONS

MILITARY

MIL-M-38784 Manuals, Technical General Requirements for Preparation of

STANDARDS

MILITARY

MIL-STD-12 Abbreviations for Uac on Drawings, Spccitication, Standards and
in Technicat Documema.

MIL-STD-21O ‘ Climatic ExEemes for Military Equipment

DOD-STD-1OO Engineering Drawing Practices

(Unless otherwise indicated, copies of fedekl and military specifications, srandards,-and-handbooks-are-available from –
Standardization Documents Order Desk, Bldg. 4D, 7tM Robbins Avenue, Philadelphia, PA 19111 -5094.) d

2.1.2 QLher GOvcmment drsxme nts. drawinm. and @@LLQOS. The following other Govemmerit documents, tfraw-
ings, and publications form a part of this dmument to the extant specified herein. Unless otherwise spccifkd, the issues are
lhosc cited in the solicitation.

TM 55- 15C@342-23 Army Aviation Maintenance Engineering Manual: Weight and Balance

TB 55-9150-200-24 Engine and Transmission Oils, Fuels and Additives for Army Aircraft

DA PAM 738-751 Fmtctionaf Users Manual the Army Maintenance Management System-

Aviation (TAMMS-A)

AR 95-3 General Provisions, Training, Standardization, and Resource Management

AR 25.30 The Army Integrated Publishing and Printing Program

AR 38540 Accident Reporting and Records

TM 750-24z-1-5 Procedures for the Destruction of Aircraft and Associated Equipment
to Prevent Enemy Use

●
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(Copies of spxitications, standards, handbcoks, drawings, and publications required by manufacturers in connection with
specific acquisition functions should be obtained from Commander, U.S. Army Aviation Systems Command, Am AMSAV-
MCT,43CQGcodfellowBlvd., St. Louis, MO 63120-1798. A reply will be furnished to you.

2.2 ~ The following document(s) form a part of this document to the extent speciticd
herein. Unless otherwise specified, the issues of tfte dccuments which are DoD adopted are those listed in the issue of the

DODISS cited in the solicitation, Unless otherwise specified, the issues of documents not listed in the 00DISS are the issues
of the dccumen!s cited in the solicitation.

ASTM-D 3951 Standard Practice for Commercial Packaging.

Application for copies should b-e addressed to the American %ciety for Testing and Materials, 1916 Race Street, Philadel-
phia, PA 19130.

(Non-Government standards and other publications are nomtafly available from the organizations that prepare or distribute
the documents. These documents alsa maybe available in or through fibraries or other informational services.)

2.3 ~. In the event of a conflict between the text of this document and the references cited herein
(except for assmiatcd detiiled specifications, specification sheets or MS standards), the text of this specification shall take
precedence. Nothing in this specification, however, sbatl supersede applicable laws and regulations unless a spezific exemp-

tion haa been obtained,

3. REQUIREMENTS

3,1 General requirements shall be in accordance with MfL-M-38784

,-0 3.1.1 All chapters shatl start on cdd numbered pages. Two or more sections maybe
- contained i;=ch-a~e~M=tiione-Wction may be on one right- or left-hand page, provided there is a minimum of 24 picas

space remaining to start the next section.

3.1.2 ~ Additional sections and appendixes may be added to cover peculiac system

afwlicadonwhhpriorapproval of the contracting activity (6,2.),

3.1.3 ~ The nomenclature of items in the operator’s manual shall be the short name used in the applicable
aircraft parta manuals, TM 1-XXXX-XXX-23P. The only exception shall be the use of placard item names shown on controls,

switches, panels, etc. These items shall be expressed as placarded.

3.1.4 Paragraph numbering shall he in accordance with Figure 1, except prccedwal
steps shafl be numbered sequentially in arabic numbers under each procedure title, All paragraph titles shall be bold-face
throughout the matmaf (see example below).

EXAMPLE OF PROCEDURAL STEPS

1 8-23. BEFORE STARTING ENGINE

~
1. Seat-s and pedals — Adjust, seat handlca shall Ee in the full locked position to prevent movement

nf the seats,

I *2. Seat belts and shoulder harness — Fasten and tighten,

●
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3.1,5. ~ Line drawings (black lines on white background) shall be used throughout the manuaf.
Photographic illustrations may tc used only when prior approval has &en obtained from Ihe contacting activity (6.2.). 11-

Iustrations, including diagrams and scbc.matics, shall be clear, simple, and complete, and shafl conmin sll necessary callotrts to
suppxt the Lcxt. The number of cat louts on a single illustration or a single sheet of a multi-sheet illustration shall be 25 or less,
If more than 25 callottts arc required, the tmtal number required shafl be equallydividedbetweentwoidenticalorsimilaril-●
Iustraions(figure2).IIlmtrationsshallbeprepamtf in accordance with MIL-M.38784 except where the requirements of MfL-

M-38784 conflict with the illustmtion requirements of thk spccitication. Broadsides, (illustrations that have been ttrmcd 90
degrees on the page) shall not be used unless authorized by the contracting activity (6.2.).

3.1.6 ~e and forma

3.1.6.1 Unless otherwise specified by the contracting activity (6.2.), data that includes more than
three variables shall be presented graphically. Data with three variables shall lx. presented grapbicaJly if it represents con-
tinuous da!a (for example, torque available as a function of altitude and temperature).

3.1.6.1.1 Orde-c&ieoc& In the event of a conflict between the graphical data presentation requirements in the
text of this specification and the sample graphs provided herein, the text of this specification shall take precedence.

3.1.6 .1.2 I@lanamw tew A brief explanation shall bc provided for each grsphic presentation including, but not
Iimitcd to, description, puqmse, prmedtrrc for use, applicable conditions and effects of their variation.

3.1.6.1.3 Et@iL&. Unless otberwisc specified by the contracting activity (6,2.), the following order of priorities shafl
be followed while preparing graphical presentations:

a. Minimize the possibility of user mistakes.

b. Co.cr the full applicable range of data. Unless data ranges are specified in the illustration requirements of thk

spccificatioi, the maximum probable range to bc expected in operation (M IL-STD-2 10) should be used,
-o

c. Provide adequate accuracy. The graphical presentation should bc re~atably readable and duplicate the smrrcc data

to at Icast one pcrccnt of the applicable range of the parameter (for example, a free air temperature range frum -60°C to +50”C

should bc readable to al Ieasl 1‘C),

d. Ckuity and case of use. Each graph should be designed to dkcctly provide the most often needed parameter (forex.
ample,torquerequiredto hover at known conditions of altitude, temperature, weight and skid height). Less often used infor-
mation (for example, maximum temperaumc to hover at a given weight and altitude) should be obtainable with additional
effort.

e.

f.

~.

h.

i.

/.

Standardization (3,1 ,6.2.)

Minimum number of pages,

Simplicity.

General appearance.

Cost of producing.

Ease of producing.

4
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3.1.6.2 Tables of standardization are provided herein to ensure standardization of graphic il-

Iusirations. Type and spacing requirements are summarized in figure 3. Line requircmenLs are summarized in figure 4. The

tables of standardization shall be used during preparation of basic, changed, or revixcd illustrations. The requirements in the
tables of smmiardizafion are applicable to the fiml prcduct. IfWaphicprcsentadonisotherthanfinalsize,adjusonentsshafl
bemadetoensurethatfindsizegmphs meet the stated criteria.

3.1.6.3 ~

3.1.6.3.1 m. TItfcs specified in the illustration requirements of this spification shall be used. If no titfe is specified,
the most succinct titfe that adequately indicates the nature of the graphical data shall be used.

3.1.6.3.2 ~. Designator symbols shafl be used to indicate limited effectivity of the material as re-
quired in 3.2.3.5.

3.1.6.3.3~ Subtitlesshafl be uacd only when needed to differentiate between similar data on different graphs
(for example, takeoff techniques, cruise aftitudes, etc).

3.1.6.3.4 ~. The value (range), parameter name, and units of ~ch condition that apply to the presented

data shall be listed with each condition ~parafed. When abstract conditions (for example, clean configuration forward cg etc.)

arc used, they ahafl bc descrifxxl in detad and/or quWrified in the accompanying text (for examPle, fOrw~d cg indicates cg
within three inches of the forward limit). Conditions that apply to more than three similar graphs shall be listed only on the
first example page and shall be referredtoonaflsubsequentgfaphs in the series. General aircraft or system limits shall not be
listed. Any condition known not to effect the data shall not he Iistcd. The effect of variation of each listed condhion on the
presented data shafl be discussed in text. Iftheeffectof condition variation is not known and cannot be estimated, it shall be
so stated in the text. General conditions (for example, rigging, instrument errors, fuel tyfm, etc.) applicable to afl data in a
chapter shafl bc discussed in a paragraph titled “General Conditions” which shall appear mar the beginning of the chapter.

● -

The information in the “Generaf Conditions” paragraph shall not be rep=acd on the graphs wilhin the chapter.

3.1.6.3.5 ~. On some graphical data pages, it may be desirable to include sepamte su&
graphs with data on the same general subject. Titles and conditions different from the main conditions shall be given for the
sttbgfaphs in accordance with 3.1.6.3.1 and 3.1.6,3.4.

3.1.6,3.6 w, Notes should not be used on graphical charts. Notes may k placed on am= adjacent m chat, when ab-
solutely necessary, in order to prevent misuse or misinterpretation of the data. If the note dces not fit this condition, it should

appear in the text.

3.1.6.3,7 Data basis information shall include dam type (for example, flight test, estimated, etc.) and each
actual data source document (for example,AEFATR6604,Nov70)used to compute the data presented on that page.

3.1.6.3.8 ~, (ML-M-38784).

3.1.6,3,9 Eaafn@s. An example shall be provided on the graphical data page to demonstrate primary usc of each type
of graph. Iftherearetwoequaflyimportantusesormethods of use of tbe chart-s a maximum of two examples may be
prcacnted on the graph page. Additional examples (text only) of other uses or methods of use of the data (where applicable)
shall k included in explanatory text. These examples shall f?e in the same format as those on the graphical data page.

3.1.6 .3,9,1 ~. The example text shall be located on the leftsideofthegraphicaldatapage.Ifmultipleex-
amplesareused,eachexampleshallbesequentiallynumberedusingremannumerals(forexample,EXAMPLEI,EXAMPLE
H,efc).Ifasingleexamplek used,itshallbeidentifiedbytbeheading“EXAMPLE.Theexampletextshallbeclm.yetsuc-
cinct.Omitarticles,conjunctions,prepositions,etc.Wanfedparameter names only sbafl be used. A maximum of three

●
parameters shafl be used. ff more wanted parameters ire available, usc additional examples in the explanatory text (3. 1.6. 1.2)
to explain them. Useone line each to list known parametersandvafues.Iftheknownparametervaluek obtained from else-
where in the manual, or the source is not evident, parantheticall y (below known parameter line) describe the most probable

5
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source (for examplq (from example 1) or (computed from winds afoft)). Methedwillbedescribed using one line per dkdnct
step. Known vafues shall not be repeated in the methud. If needed or useful intermediate vafues are obtained using the
methud, these values shafl be stated.

3,1.6.3.9.2 ~. Example values shafl be chosen to represent reasonably critical conditions. Staadard,

benign, and absolute extreme conditions shall not be used. If restricted or special conditions are shown on the chart, the ex-
ample values shafl be chosen to illustrate their effect. Values shafl fx chosen to requio$ graphical .interpufation on every
parameter.

3.1.6.3.10 S.cdiog. Scale and data line increments shafl conform to the rule of 1,2, or 5 X 10 units per division (majur
and minor) except as noted herein. This will generally require 5or10minordivisions per major division. The preferred safe
grid will be 5 X 5 (minor divisions pcr major division), 10 division grids are uudesimble and shafl he used only when ab

solutely necessary. 4 division scale ~ids shafl be used only with the permission of the contacting activity. Unsymmemicaf (4
X 5) grids are permitted. For highly nonlinezu variation (for exampl~ torque required for in-ground-eff.%t hover versus
height), approximately equal increments of tie dependent variable(s) shall be used. The minimum minor grid spacing shall be

6 points, unless otherwise specified by the contracting activity (6.2,).

3.1.6.3.11 LhtiLs. The primary units of measure and name for each parameter presented or diwhssed shall ix. the most
commonly used for the subject aircraft. if the parameter is available on an aircraft indicator, the units used shall be those on
the indicator, In other cases, the units used shall be the same as those of the most often used suume of the data. In sume
instances, two nearly equal common units may be in use or a transition may be in prugress from an older unit tu a new unit.
When this cccurs, the primary unit of measure shall be the new unit. Where practical, the new unit shall be used on the
primary scale and the old unit shall bc presented on a (redundant) sccondag scafe. When scafes or data include negative

values, + and prefixes shall be used with all numbers for that parameter. For data values on the graph, brackets shall be used
around tie prefixes.

3,1.6.3.12 LM&EID&, The data range presented shall be as stated in 3.1.6,1.3. Scales shafl extend to the next major
division beyond the extreme or limit value(s) and no further.

3.1.6.3.13 Grid. A grid corrqcmding to the primary scales shall be used, Grids shafl be prepared to the graphicaf fine
standards (figure 4).

3.1.6.3.14 ScaleS,. The scale title shaN include the parameter name and units of measure. When used, muhipfiers shafl
be included with the units (for example, GROSS WEIGHT IOfMpounds). Multipliers shall be used only to meet specific
illustration requirements in this specification for values with three zcms or more or when significant improvement in the ap

pcarzmcc of the graph would result. Resulting fractional values (for example, GROSS WEIGHT 1(P3OWunds . 20.2)
shall be avoided. Secondary scales should be located on the opposite side of the grid from the primary scale. Scale numbers
shall be used for each major or every other (most even value) major scale increments unless the secondary scale correspond tu
markings on an aircraft indicator. In this case, the increments and vafue Iabelling shall be the same as those on the indicator.

3.1.6.3.15 ~ v. Dara line labels shall include the parameter name, multiplier (if any), and units.
They shall be located approximately at the midpoint of, and oriented paraflel to, the data line, to read from the bottum of the

page. Data line Iabcls and values shall be prepad in accordance with the Tables of Standardization (figure 3 and 4). Data fine
numbers shall be the same size and type as the labels. The use of “stickm” numbers and labels shall be held tu a minimum
unless lhey we of the transparent type. Data line labels and values shall be Iucated according to the following order of
prcfcrencc (method “a” shall be used for primary data Iinc numbers):

a. PwaOelcentered interrupting the line, alternately staggered to avoid masking a continuous area of the grid.

b. At the end of, and parallel to, the dam line (suitable for secondary dam lines),

c. Adjacentandparalleltothedataline(suitablefnrsecondary data lines).

6
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d. Outside the data lines whhleaderlinestoeachdataline(suitableforsecondary data lines).

3.1.6.3.16 ~. Primary data lines shall be prepared in accodance with figure 4. Scales shall be chosen

m that the rnld-range of approximately linear &ta is oriented at approximately 45°. Increments shall be chosen so that the
majority of the data lines are scpai.ted by at least one minor grid width and no more than one major grid width. Converging

data lines shall be truncated (alternately) where separation dccrea.ses to lf2-1 minor grid spacing so that actual convergence
does not cxcur.

3.1.6.3.17 Operating limits, restricted operating condhions, optimum (minimuiqlmaximum,

recommended or critical operating conditions shall be depicted on each graph as applicable. Seconday data lines shalf be
prepared in accordance with figure 4.

3.1.6.3.18 Scales and grid size shall be chosen to take maximum advantage of the available space to
provide the most easily read graph, consistent with the previously specified range and readability requi~ments. Several single
graphs on the same general subject maybe included on a single page. Forsequential graphs the following requirements apply.
llw general layout shall have the example text near the upper left comer of the page. The fmt step graph sbalf be near the

uPFer right. ‘fbe sequence shafl be for the user to enter on left of first gmph, move right, reflect down at right angles, reflect
left, reflect down, reflect right, etc., until the primary “wanted parameter is read out on the final scale. A transfer grid (in the
direction of transfer only) sbdl be provided Eetween each step graph. Intermediate parameters may be provided on secondary
scales by continuing through the reflector data lines or by reflecting in the opposite dtrection to the primary direction.

3.1.6.3.19 ~. For original (sequential) graphical designs, the following requirements also
apply

a. Each “known” parameter shall be. required to be used only once in the sequence, unless its use will simplify a proce-

dure.

b. The sequence shall pnxced from the best known (or most certain) parameter to the least certain parameter consis-

tent with technical rcquircmen!s

c. Each sequential stop shall reflect at right angles (9Wparametertransfers only). “Paralleling” data transfers shall be

avoided.

3.1.7 ~. Except for Chapter 6 weight and balance values, linear dimensions shall be stated in feet and
inches, or in inches and &cimal fractions thereof, e.g. “6 ft 3 in ,“ “4.062 in”, etc. No more than 3 decimal places shall be used.

When dmensions arc less than a foot, they shall be expressed in inches and dezimal fractions thereof. AU dimensions, toler-

ances, clearances, measurcmen!-s, and decimal equivalents, appewing in Chapters 8 and 9 shall be stated in text and on il-
lustrations in bold capital lettering.

EXAMPLE: Check accumulator pressure gage — 650 to 850 PSI.

3.1.8 The use of manufactum’s names in the operator’s manual or checklists is prohibited

without prior approval of the contracting activity (6.2.).

3.1.9 ~. Abbreviations contained in the operator’s manual and checklist shafl be in
accordance with MIL-STD- 12. Abbreviations and definition of terms used shall be contained in Append]x B.

3.1.10 H&wMms. AU placard items shall appear in the text and procedural steps as labeled on the equipment in bold
face capital letters.

3.1.11’ ~ References shall be in accordance with MIL-M-38784, except that direct reference to a figure will
be (fig 8-12) and to a paragraph wiU be (8-12).

7
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3.1.12 Use of “shafl”. “M”. and “@. Use “shall” whenever a mamtaf expresses a prevision that is binding. Use
“should” and “may” whenever it is necessary to express non-mandstnry provisions.

3.2 (-10) This msnual shall describe briefly and concisely the opwstion of the complete aircrsft.
The description of aircraft, aircraft systems, sub-systems, ind components shsfl contsin only that detail required to explain the

●
operation and opmiIionaJ prmedurcs, and check necessary for the pilot to safely and efficiently oprate the aircraft, aircraft
systems, and mission equipment during flight and ground operation. Arrangement of mamml shall be as follows

Cover
Table of Contents

Chapter 1
Chapler 2

Chapter 3
ChapIer 4

Chapter 5

Chapter 6

Chapter 7
Chapter 8

Chapter 9
Appcnd~x A

Appendix B
Index

— Introduction
— Aircraft and Systems Description and Operation

— Avionics
— Mission Equipment

— Operating Limits and Restrictions

— Weight/Balance and Loading

— Performance Data
— Normal Procedures
— Emergency Pmccdurcs
— References

— Abbreviations and Terms
— Alphabetical

3.2.1 !&a&d.

3.2.1.1 h. Oprator’s technical manuals shall be prepared for a final trim size of 8-1/2 inches wide by 11 inches in
kmgth. The usable area for preparation of the manuals shall be in accordance with MIL-M-38784.

3.2.1.2

3.2.1.3

3,2.1.4

3.2.1.5

3.2.1.6

~. Type sIyle, size, and spacing shall be in accordance with MfL-M-38784.

The publication number shsll ix as assigned by the contracting activity (6.2.).

Marginal copy shall consist of the publication number and page nmnbcr.

Ptlbkatio n n- The publication number shall appear at the outer edge of the top msrgin.

Pages, tables, and illustrations shall bc numbered in accordance with

MIL-M-38784exceptthatnopageshallbenumbered“zero”(forexample,243,3-0,etc.).

3.2.1.7 ~. Changes to text and tables includlng new material on added pages shafl bc identified by a ver-
tical bar in the outer margin of the column of text in which the chsnge appears, extending close to the entire area of the
mm.trial affected, Change symbols for single-column text shall be. placed in the margin opposite the binding. Change SYmbOfS

for double column text shafl be placed in the margin adjacent to tie binding for the columns of text newest the binding. The

change symbols shall be placed in the outer margin op~site the binding for the column of text fartftcst fmm the binding.
Pageswith emergent y markings, which consist of black diagonal lines around three edgea, shafl have the verticsi bar or
change symbol placed in the margin between the text and the diagonal lines. Change symbols sbafl indicate the current chan-

ges only, A miniature pointing band symbel shall be used to denote a change to an illustration. However,avexticalfineinthe

8
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oulcr margin (opposite the binding) rather than miniature pinting hands, shafl be utilized when there have been extensive
changes made to an illustration. Change symbols shall not he used to indicate changes in the following

● a, Introductory material.

b. Indexes and tabular data where the change cannot be identified.

c. Correction of minor inaccuracies, such as spelling, punctuation, ~location of material, etc., unless such correction
changes the meaning of instructional information and procedures.

3.2.1.S ~ n All text shall be arranged in a double column page. When authorized by the contracting ac-

tivity (6.2,) duplicate pages of the -10 maybe prepared indicating configuration or equipment differences. The pages will be
numbered identically, with the difference indicated by a designator symixd (3.2.3.5) in the upper right comer of the page. The
following statement shall be added verbatim to the “Genera~ paragraph in Chapter 1:

“Duplicate pages have been provided indicating aircraft applicability in the upper right comer of the -10 pages af-
fected, Remove and discard pages which are not applicable to the assigned airciaft;

3,2,2 ~. Front matter shall include the following in addition to the requirements of MfL-M-38784.

3.2,2,1 ~. A statement shafl be included on a separate sheet of paper describing what new in-

formation or major changes have been made by Ihe change.

3.2.2.2 Cm&c. Fmntcovers shall beprepaed inaccortince wihfigure 5. Adistibution smtement, desnction notice,
and exfmrt warning, if applicable, shall appear on theccwer or on the title page orthfeb lockp age, in accordance witft
MIL-M-38784. Entries atmewin!z on the cover will be as follows:

a.

b.

c,

d.

e.

f.

s.

h.

i.

j.

k.

1.

Warning Data.

Table of Contents.

Introduction.

Description and Ofmation.

Avionics,

Mission Equipment.

O~rating Limits and Restrictions

WeightBalance and Loading.

Performance Data.

Normal Procedures.

Emergency Pro.xdures

References,

9
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m

n.

Abbreviations and Terms.

Alphabetical Index. ●
A 3P3-inch bleed-to-edge ind]cater shall be uwd on tab the right edge of the cover and corresponding right-hand pages. —

Chapter 9, Emergency Prwsdures, shall not have bleed-t~edge indicators in the text, but shafl have diagonal lines around sfl
borde~ of the page (3.2.11.)

3.2.2.3 ~ A table of contents fisting chapters and sections in the same order and with the exact titfe
used in the text shallbeplacedattheEeginnhgofeachpublication.Tableofcomcnta preceding individual parts, chapters, or
sections shall not bc used. Each volume of a multivolume manual shall have its own table of comcms.

3.2.2.4 ~

The following boxed statement shall precede the Table of Contents

REPORTENGERRORSAND RECOMMENDING IMPROVEMENTS

You can help improve thk manual If you find any mistakes or if you know of a way to improve
these procedures, please let us know. Write a letter or complete and mail a DA Form 2028,
Recommended Changes to Publications and Blank Forms, to Commander, US Army Aviation
Systems Command, Am AMSAV-MC, 4300 Gecdfellow Blvd., St. Louis, MO 63120-1798,
A reply will bc provided to you,

Types of comments that should b avoided on DA Form 2028 are those that (1) Ask a question instead of giving an answeq

(2) Are based on minor differences of opinion or wording; (3) Point out obvious edimrial errors, misspellings, m errors in
punctuation, unlcas tfi~ errors change the intended meaning. (Refer to AR 25-30)

3.2.3 This chapter shafl consist of the following paragraph

3.2.3.1 m The first paragraph of Chapter 1 shafl be titled “General” and shall contain the following statement:

“These instructions are for use by the operatnrs, They apply to (insert assigned aircraft designation).”

3.2.3.2 warninm. cautions. and n- The following stmemenls and headings shall appear verbatim in the style and
format shown:

Warnings, Cautions, and Notes. Warnings, ~tions, and Notes are used to emphasize important and critical
instructions and are used for the following condmons.

10
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I

I

‘&El
An operating prucsdum, practice, cundition or statemenL which if not correctly fol-
lowed, could result in persunal injury or Ius of life.

“IzEzECl

An operating procedure, practice, condition or statsment, which if not strictly ob-
served, could result in damage tu or destruction of equipment, 10ss of mission effec-
tiveness or long term health hazards to persunnel.

NOTE

Anoperatingprucedure, condition or statement, which it is esxmtial tu highlight.

3.2.3.3 ~ TMs paragraph(s) shall be a summary of the aircraft’s description snd primary mission, omitting

any commercialkm or extraneous mission capabilities statements. The following statement shall be included

“T%is manual contains the best operating instructions and procedures for the (insert aircraft desigmtion) under

most circumstances. The observance of limitations, performance and weight balance data provided is mandatury.
The observance of procedure is mandatory except when muMication is required haause of multiple emergencies,
adverse weather, terrain, etc. Basicflightprinciplesarenothcluded.THISMANUAL SffALLBECARRIEDIN
THEAIRCRAITDUIUNGALLFLIGHTS.”

3.2.3.4 Addhiomd special infmmation of an introductory MINP3 may he included with the ap
proval of the contracting activity (6.2.) The following statements shall be included in Chapter 1:

3.2.3.4.1 ~. Appendix A is a listing of official publications cited with the manual applicable tu
and available for flight CRWS.

NOTE

The appepdix shall cuntain only those publications referenced in the msnual, amd shall not

contain Department of the ArmY blank forms.”

3.2.3.4.2 ~.
.

Definitions of aU abbreviations and terms used thruugbout the manual
are included in appendix BY

3.2.3.4.3 -. The index lists, in alphabetical order, every titled parsgmph, figure, snd table contained in thk
manual. The index is keyed to provide the paragraph, figure., or table number as well a?.tbe page number.”

3.2.3.4.4 ~. Repurts necessary tu comply with the ssfety program we prescribed in AR

385-40.”

3,2.3.4.5 ~. For information concerning destruction of Army
material to prevent enemy use, refertoTM750-2441 -5.”

3.2.3.4.6 ~. Army aviator’s tlight record and aircraft maintenance records which are used by the
operators and crewmembm are prescribedinDAPAM738-751 and TM 55- 15CS3-342-23.”

11

Downloaded from http://www.everyspec.com



MfL-M-63029C(AV)

3.2.3.4.7~ Changestothetextandtables,includingnewmaterialon added pages shall

be indicated by a venical bar in the outer margin extendhg close to the entire area of the material affected. Pages with emer-
gency markinga, which consist of black diagonal fines around three edges, shall have the vertical bar or change symbolplaced
alongtheoutermarginshctweenthetextandthediagonallines.Changesymbnlsshowcurrentcbangeaonly.A miniature●
pnintingbandsymbnlisusedtodenoteachangetoanillusmation.Hnwever,averticallineh thenutermargin,ratherthan
miniatum pinting hands, is utilized whentherehave been extensive changes made to an illustrating. Change symbols am not
used tn indicate changes in the foflnwing.

a. fntmductory material.

b. fndexes md tabular data where the change cannnt bc identified.

c. Cnrrectinn nf minor inaccuracies, such as spelling, punctuation, rekation of material, etc., mks such correction
changes the meaning of instructive infomnation and procedures.”

3.2.3.5 ~ Designator symbnls such as ~ shall be used in conjunction with text contents,
text henelkgs and illustrations titles to show limited effectivity of the material. If applicable, one or more symbols may fnllnw
a text heading or illustration title to indicate proper effectivity, unfess the material applies tn all series and cnntigurations
within the manual. If the material appliea to W series and configuratinna, no dcsignatnr ,symbnls will bc used. Where prac-
ticable, dcacriptive infomm.tinn shafl be condensed nnd cnmbined for all amies to avoid d“plicatin”. A table showing @Te.c.
tivity cndcs and designation symbols shalf be included.

3.2.3.6 ~. The timl paragmph in Chapter 1 shall be as follows:

USE OF WORDS SHALL, SHOULD, AND MAY.

Within thk tecti[ca,l manual, the word “shall” is used to ideate a mmdmmy requirement. ‘k wnrd ‘fsbould is used to i“di. ●
cate a non-mandatmy but preferred metbmi of accomplishment. The word “may” is used tn indicate an acceptable method of
accomplishment.

3.2.4 2 — Thk chapter shall describe the airframe and all
aircraft systems and controls. Each system sbafl be described under ita nwn headhg. The nomenclature of the system shall be
used as the primary paragraph heading and the name nf each cnmrnl or indicator as the subordinate paragmph heading. The
description of each control and itcm nf cquiprhent shall b brief, cnncise and include an index number and figure reference, as
appropriate. Include fight crew nrientcd malfunction isolation chats m required and only aa apprnved by the contacting ac.
tivity (6.2.) (figure 6). Maintenance type fauk i.snlation charta shall nnt be used.

3.2.4.1 ~. Each contrnl contributing tn the opemtinn of a system shall be described and its lncatinn given. The
tinction nf the contrnl and the end result pmduccd when the cnntrol is moved tn each of ita possible pnsitions shall be in-
cluded in the description. .%ny effect wbicb OAs contrnl may have nn other systems, nr which they may have on the contrnl

shall be stated. If movement of the cnntml requires any speciaf action becauae of lncks, gates, etc. it shall be so stated. Insnfar

~ practical, a separate paragraph and illustption shall he devoted to each contrnl and the name of that cnntrnl shall bc tbe
pamgmph headhg. It is preferable tn divide the cnntml description into two pnrtin~nnmml cnntrols and emergency con-
trols, if emergency capablfitics exist. However, these titles shall nnt be used as headhigs.

3.2.4.2 ~. Alf indlcatora, instruments, and warning devices, which m a part of the aimmft system shall be
described and iflusbated Tbk shall include Iwation, function, power source, and interpretation of the indication.

3.2.4.3S&ctkmJ— A,-. Thisaecdonshallprnvidea complete and concise description of the aircraft. The follow-

ing subjects and illusmations shall be covered. Additional data maybe presented as required en prnvide a complete description.
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●

●

●

3.2.4.3. I Qneral. Tfis paragraph(s) shall contain a description, of the airframe. Major assemblies such aa fuselage,
wings, and tailbcom shall bc descrked. Each compartment of the aircraft such as cockpits and cabks shall be dcsctibcd and
illustrated as required.

3.2.4.3.2 ~ The following illustrations and tables shall be included in Section I to the extent re-

quired to fully describe the aircraft general arrangement, turning radhs, main dhTerences, etc.

a. General arrangement. The aircraft general arrangement shafi depict all access openings which will bc checked
during preflight of the aircraft (figure 2). General arrangement shall be placed as near to the beginning of Section I as pmc-
ticable. These diagrams shall show antenm locations but shall not include individual conuols or aircraft systems. Dlagmma
which arc needed for clarity shall be used, e.g., right side, lefi side, top and bottom views of the aircraft. Other information
which must be included may either bc in this diagram or in one or more separate illustrations as indicated in pamgrapha 3.1.5.

TWOor more of these illustrations such as crew movement and compartment diagram maybe combmcd into one.

b. Turning radius, ground cleamnce, dimensions and danger area (figwe 7 & 8). D1agmms illustrating minimum tur-

ningradius, based on maximum design gross weight, for the wings, gear, propellers, rotors, WC., shall be included as nccessav.

Mkimum turn shall be based on turn permitted on one wheel (tire. hub) with and without power steering a$sist. Minimum
ground clearance shall also be included. The turning mdks for skid equipped aircraft wiU bc based on turning the aircraft on

an identifiable reference point on the aircraft or an identifiable reference point on the ground. An illustration shall bc included

showing danger areas around the aircraft for all mcdes of opemtiom on or near the ground. Areas to be avoided to prevent

damage to equipment or injury to personnel shall be depicted or dcscribcd. These figuma shall be provided for idle and maxi-

mum power. Danger areas shall also be shown for turbine disintegration area. For rotay wing aircraft illusmations shsU be
based on hover power required at maximum gross weight. Danger areas of main rotors, tail rotors, or propellers shall be

depicted.

c. Main differences table (figure 9). A brief table indicating tbe most significant differences in &sign amd operation

between each aircraft series included in the manual shall be provided when speciticd by contracting activity (6.2.). Special
emphasis shall be placed on features which wiU affect recognition and operation of the various series.

d. Compafiments (figure 10). Each compartment (i.e., cockpit, cabin) that can carry payload or that can be entered by
personnel shall be illustrated and identified.

3.2.4.3.3 Such information. as the means of preventing accidental retraction of the gear, psition
of landing gear doors when the gear is extended, and extension and ~traction times shall be included.

The steering system, including my special or unusual features, shall bc described.

b. ~ The brake system, and for seaplanes, the special water drag systems, including aU emergency
provisions, shall be described.

3.2.4.3.4 ~ AU instruments, panels and consoles shall be illustmtcd. Minor variations in
number or type of controls and instmmenta shaU be indicated by detailed views to the illustration and by notations in the key.

The panels or console maybe shown more than once when major changes in configuration are involved. When specified by
the contacting activity, several configurations may bc covered by onc illustration Iabelcd “typical”,

3.2.4.3.S ~ When spccitied by the contacting activity, several conflgtmations may bc covered by one illustr-
ation labsled typical. All normal and emergency canopy controls, both external and internal shall be described and illushated
(6.2.).

3.2.4.3.6 Qmu.s. AU doors to include ramps, hatches, etc., their controls (normal and emergency), and their source of
power, shall be described.
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3.2.4.3.7 Seam. Pilots,copilots,andotherRightcompartmentseatcontrnlsshalfbcdescribed and illustrated. Emergen-
cy and ejection scat contrnls inertia reel, haram.s, and seat belts shall be described and illustrated in detail, emphasizing how
they arc affected by other systems such as the canopy. ●

3.2.4.4 ~ AM emergency equipment except that which forms part of a complete sys-

tem shall bc included. Emergency landing gear contrcds shall bc treated under landing gcm system, emergency fuel pumps
under fuel systcm, etc. Emergent y equipment to bc described in thk section shall include hand tire extinguishers, engine fire
extinguishers, emergency alarms, pyrnt~hnic equipment, axes, emergency hatches, signal lamps, dhching jackets, first aid
khs, survival khs, etc.

0.

b,

9.

c.

~ Emergency prnccdurcs shall bc contain.% only in Chapter 9.

Nusuations showing lncations of emergency equipment or systems shall be shown only in Chapter

KefGEIU. Reference shall be made to Chapter 9 for emergency procedures and lncation diagram, as appropriate.

3.2.4.5 ~ A description of the engines and all its related controls as outlined in

the following paragraphs shall bc included.

3.2.4.5.1 _ ‘l%c pamgraph(s) shall cover the more important characteristics and special features of the engine(s).
Mndel designation shalf be included for all engines used in the subject aircraft. The following systems shall be discusscck

All engine cnnliig equipment and controls such ns cowl flaps and engine cwling fans shall be
described.

b. ~. The anti-icing/deicing system conmnls shall be described and il- ●
lustrated.

‘flds system applies to jet and tarbine p.owercd aircraft and extends from the engine

fuel control unit thrnugh the burner ring of combustnr section. This system must not be confused with the fuel supply system
which extends fmm the fuel tanks to the engine fuel control unit. Wberc applicable, special emphasis shall bc placed on the

emergency fuel control systems. Any specia2 or unusual characteristics of the system shall also bc given, but they shall not

contain theory of operation. It is impnrtant, for example, that the pilot know that the engine fuel control system will automat-
ically mrnct operation at certain altitudes. Coverage of the throttle/power lever shall be included, and all systems effected by

tbmttle/power lever operation shall bc mentioned.

d.

e.

f

E?.

h.

Data on all controls affecting the oil system, such as oil coolers shall be included.

-. ‘l’be ignition system controls shall be described.

Slat&r. Starter controls shall be described.

~ The inti’amd suppressor systcm sbcdl be de.scribed.

The tachometer, manifold prcssum gage, toquemeter, engine analyzer, engine
oil prmsurc, engine oil temperature, engine fuel pressure, fuel flowmeter, and all other engine condhion or operating instrum-

ents sbaU he described. For the purpnse of the operator’s manual, the fuel and oil supply systems are considered to end at the

pnint where they deliver the fluid-to the carburcto;, fuel contrnl unit, or the engine-dri;;; o~ pump.
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3.2.4.6 Sdm.IV — Fuel Swtem. This section shall describe the aircraft fuel systcm aa follow%

3.2.4.6.1 ~ Itshallbcstatedthatfuelgradesandspecificationsamincludedin Section XV, Servicing.

Coverage of drop tank release controls shall be included.

3.2.4.6.2 Fuelsystemcontrolsandindicatorsshallbedescribed.

3.2.4.6.3~ Thefuelsystemmanagementshallbedescribed,includingauxiliaryfuel,booster
pumpuse,fuel transfer procedure, ti selection procedures, and courses of fuel flow. All possible courses of fuel flow, such
as inoperative engines and failed boost pump, shall be included. Sequence in which fuel tanks must be used shall be stated
with masons therefor (strength or balance). As applicable, reference shall be ma& to the pertinent pordon of Chapter 6 when
weight dktribution becomes a problem. The required sequence of use of tanks to maintain a favorable center of gravity shall

be described in detail. Remarks reganlkg control of the aircraft in the event of failure of the transfer system and resultant un-
balanced conditions because of improper fuel distribution shall also bc included.

i

3.2.4.6.4 12km@@m Diagrams of the typical courses of fuel flow, including fuel system con!ml positions for takeoff,

cmising, landing, and emergency operation shall be included if required to describe fiel management, when specified by the
contracting activity (6.2.).

3.2.4.7” Section V — fliz~ Section V shall cover in detail the flight control system as follow~

3.2.4.7.1 D.ew@im. These paragraphs shall describe the tlight control system and its location. The system shall be
described in its entirety under its own heading. The nomenclature of the system shall be. used aa the primm’y paragraph head-
ing and the name of each control or indicator as the subordinate heading.

3.2.4.7.2 ~. Coverage of flight controls, indicators, trim tabs, force trim, control locks, etc., shall be
dkcussed as stated in 3.2.4.1 and 3.2.4.2. In addkion, all other controls located on the control sticks, wheels, yokes, pedals,
cyclic and collective, shall be mentioned.

3.2.4.7.3 D&tailed coverage of automatic stabtiation equipment, suibility augmenta-

tion control system and auto pilot shall be provided. All medes of operatiom shall he dcscribcd. If any additional systems are
required to operate in conjunction with the stabilization equipment, a statement shall he included to that effect. Applicable
precautionary data shall be included or conditions of partial or temporary electrical power failure, manual override, etc. A ref-
e=nce shall be made to mvigation equipment description and operation contained in Chapter 3, Section If (m applicable).

3.2.4.7.4 IU@mthm. illustrations shall hc provided for each comml column or conbl stick. Details shall be shown

for switches and control buttons, friction devices, locks, etc. Variations in cormols between aircraft series m serial numbers, m
both, shall also be shown.

3.2.4.8 kdig.n Vf — Hyd~. The hydraulic and pneumatic systems section shall provide a
description of all systems. The foUowing items shall be covered:

a.

b.

c.

d.

Test switches.

Indicators and gages.

CautiOn/wandng lights.

Controls.

3.2.4.9 Secticm VII — Po~. The power train system shall be descrihcd to include the transmission ~
gearbox systems, drive shafdng, system controls, and indicators.
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3.2.4.10 kzimvff—~ Section title shall be “Rotors” or “Propellem” as applicable. Describe the
propellers or mtora and their functions Include a description of operation.

3.2:4.11 ~ — Uti~
●

This section shall describe pressurization system> the rain removal, anti-icing,

deicing, and defrosting system, the oxygen system, and miscellanmus equipment. These paragraphs shall be further broken
down to cover such major units aa the anti-icing and deicing systems, and the pressurization system when the natwe of the
equipment w dictates. Coverage here shall be brief and shall concern itself largely with location of the equipment and its con-
trols, source of power, illusuation of the controls (if not illustrated previously), and a brief dkcussion of function and opera-
tion. Equipment which is peculiar to the specific aircraft, such aa special switches for control of peculiar installation, shall he
covesed in detsil. Arrangement end order of systems shall be m follows:

3.2.4.11.1 ~ Controls and operation on the source of defmstingldefogging nir and means of
supplying it to the vmious acctions of the aircraft shall be given. Any effect that the defmstingldefogging system has on nther

systems, or effect that other systems have on the defrostingklefogging system shall be cleerly stated- fnfnimation shall be in-
cluded on all sauces of defmatingfdefogging air and means of controlling that air.

3.2.4.11.2 ~ Controls and operations on the source of anti-icing/deicing and means of supply-

ing it to the various sections of the aircraft shall be given. Any effect that the anti-icin~deicing system has on nther systems,
or effect that other systems have on tbe anti-icing/deicing system shall be clearly stated. Information shall b included on all
aounxa of snti-icingfdeicing and means of controlling. Anti-icing and deicing system limitations shall be contained in Chapter
5.

3.2.4.11.3 ~ Source of pressurized air and method nf controlling it shall be included. Allowable
pressure differentials shall be stated for all expcctcd Right altitudes. Any effect that the pressurization system haa on another
system, or effect of other systems on the pressurization system, shall be described.

3.2.4.11.4 ~. For the crew oxygen system, an oxygen duration chart shall be included showing hours of
oxygen available for various combinations of oxygen pressure veraua altitude. Duration shall be shown for normal and for ●
100% w of oxygen. One chart shtdl be included for ench independent system in the aircraft. For the paasenger oxygen sys-

tem, and oxygen duratinn chart shall be included showing manhoura of oxygen available for various combinations of oxygen
pressure vemua altitude. ‘l%e location of each ponable oxygen bottle and all recharger pnints in the aircraft shall be stated. me
type of segulator slulf be specified, The type of maak shall be specified when unique to the aim-aft.

a. An oxygen system block diagram shall be included only in those instance-s in which such a diagram
will clarify the operation of the system. ‘he d]agram is not tequired for a simple system.

b, Oxygen duration chana or tables shall be included in accomkmce with requirements set
forth in thk paragraph (fisure 11).

3.2.4.11.5 ~ Infonnetinn shall be included on aU nonemergency equipment which is not part of

a system. A description and normal and emergency operation procedures shall be included for all equipment nnt otherwise
covered. Equipment covered in this pamgmph shaU include seata (other than pilot, copilot, and flight engineer), hatches,
heated blanket provisions data case, beaching gear, night flying curtains, Iaddera, relief equipment, feed wannera, water con-
tainer, tool kits, etc. Items covered aa akcraft loading equipment in Chapter 6 shall not be. covered here. Items dealing with
aircraft servicing, snd ground handling sb~l be contained in Section XV.

3.2.4.12 Section X — H~. This section shafl describe the

heating, ventilation, ccdiig, and envircmmentd control systems f%cb system shall bc broken down into paragraphs titled
“description”, “normal operation”, and,’’emergency operation”. Coverage here shall be brief and shall concern itself largely

with location of the equipment end its controls, amrce of power, illustration of the contmla, and a brief discussion of function.

Ihe equipment which is peculiar to the specific aimraft, such as special switches for control of the installation, shall be
covered in detail. ●
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3.2.4.13 Section XI — ~ The elecuiccd power supply and distribution

systems and controls shalleach be describsd and illustrated undm its own heading (figure 12). Where pcrdnent, reference
shall he made to auxiliary power systems that are described elsewhere. The external power source and the relation of auxiliary
power plant to electrical system shall be described. General arrangement and order of the primiuy system shall be covered
first with the secondmy system to follow.

3.2.4.13.1 ~

a.

b.

c.

d.

e.

f.

Battery.

Starter-generators, generators, dtematom and converters.

Indicators, gages, and controls.

Ckcuit breaker and junction boxes.

Auxiliary power.

Ground power.

3.’24132 ~

a. Inverters and altematom.

b. Indicators, gages and controls.

c, AC circuit breaker and junction box diagram.

d. Auxiliary power.

c, Ground power.

3.2.4.13.3 ~. The location of each cimuit breaker panel shall bc shown, and on standanlked in-
stallation,’ each circuit breaker in the panels shall be identified. The illustration shall depict a typical installation of both sys-
tems (AC/DC) which may be combined on one illustration. Inthoseinstanceswhereastandardhdckcuhbwkerlocation
doesnotexist,thelocationofcimuitbreakers or fuses shall be given. ‘Ilk diagram shall be located near the description of the
electrical system.

3.2.4.14 ~ — Au~ ‘fMs section shall include a description of the auxiliary power unit cover-
ing all controls, its operations, and its relation to other systems. Starting, stopping, and inflight operating pmcedme checks

shall be contained in Chapter 8, and emergency prc-cedures in Chapter 9.

3.2.4.15 _ XIII — f&htin& Information shall be included on all lighting equipment such as formation, landing,
fuselage, cabin, instmments, wheel well, taxi, navigation, and anti-coUision. Coverage shall be brief and concern itself largely
with locations, controls, sou~e of power, nnd a brief dkcussion of function. Illush’ation may be used if equipment is not il-
lustrated in Chapter 2 or elsewhere.

3.2.4.16 Ss?Xign XIV — ~
.,

,All fllght insa’uments, indicators, gages, md miscellaneous instmmen~
and systems shall be described in this section. Such special problems as erroneous readings of the airspeed indkating systcm
resulting from installation error or hovering shall be included with references to correction charts if applicable. Complex sys-

tems shall be included under a separate primary head, stating whether tbe instruments under dkcussion ate vacuum or elechi-
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tally opcmted. The complete vacuum system shallbedeacrihedhereif itk usedsolelyb conjunctionwiththeinstmments
underdiscusiomotherwise,hshallbedescribedunderenginesandrelatedsystems.

3.2.4.16.1Gaeral.Thefollowingisacondensedlistingofflightinmumenta,and miscellaneous instruments and sys-
0

terns which shalf be included as applicable.

a.

b.

c,

d.

e.

Airspeed, turn and slip, verticaI velocity, and attitude indicatom.

Pressure altimeter and free air temperamre indicators

Standby compass.

Idcatora for MIO aids to navigation to include radar altimeter, flight direction systems, etc.

Miscellaneous inatmmenta and systems shall include such items W.

(I)

(2)

(3)

(4)

Maater caution systems.

RPM high-low warning systems.

Trainer instmment panel.

Clocks.

3.2.4.16.2 ~. Lme drawings shall be provided for all instruments. Each indicator, gage, and control shalf be

shown (figure 13). Each item shall bc indexed or placarded, and references shall he entered in tbe text sa appropriate. The ●
names of the instruments may bc placed in the instrument or indicator outline. T@ is prefemd to index numbers. Items shall
have index numbers when plmmrda arc not legible.

3.2.4.17 S@ion XV — ~. Servicing shall contain fllght crew oriented instmctions for
nomxd and closed circuit refueling and for replenishment of fuel, oil, hydraulic fluid, other fluids, tire pressures, and dl other
such items involved in am-vicing the aimraft, that a crew could be expected m perform away from military maintenance su~
pmt. Reference shzdl be made to the servicing diagmm, and to the table of fuel, lubricants, specifications, and capacities for

identification of fiel, oil, and other materials used. The precautions to observe in servicing a particular tank or reservoir, such

m ~u~lng ~ p~vention of f~ hezards, sbaU be stated clearly and instructions included regadhg sccess to any out-of-
the-way or unusual places requiring service. Servicing instructions shall be supplemented with a diagram showing locations of
regular and altematc servicing points. NO STEP area on walkways leading to tanks shall be indicated, with necessary precau-
tions. Reference shall be ma& to gmphs or date in other parta of the text pertinent to servicing, such as tire pressure versus

gmas takeoff weight, and capacitica of tanks.

3.2.4.17.1 ~ Each seryicing point (tanka, reservoim, tiller caps, receptacles, oxygen bottles,
aceurmdatora, etc.) shall be shown as viewed (figure 14). For example, fuel draiis on the bottom of the aircraft shall be shown
from a bdow-the-aircmft viewpoimt. Illustrations of sight gagea and other indicators shall clearly depict proper servicing I
levels.

I
3.2.4.17.2 ~. The servicing table shall be in tabular form as shown in figure 15. Each item of equipment ~

(engine, transmission, gearboxes, reservoirs (hydraulic, anti-icing), auxiliary power unit, oxygen systems, the pressure, etc.)
shall bc Iiited under “System”. Under “Specification”, the militmy specification for the fuel, oil, fluid, or lubricant shall be
listed. Included within this column shafl be a reference to any notes on temperature ranges, mixing of oil, etc. Fuel capacities

shall be given te include total, semicing capacity, and usable capacity in U.S. measurements, to the nearest tenth of a gallon,

and metric equivalents. ●
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3.2.4.17.3

● a. ~. A tabularlistingofprimary,alternate,andemergencyfuels,toincludeNATO and commercial

brend names authorized for use in the aircmft for which thk manual applies (figure 15). The fuels contained in this listing
shall only be those authorized for use by TB 55-9150200-24 and by the contracting activity (6.2.). This information shsfl not

be tepeated in the text.

b. Wn@kw&u Warnings/cautions regarding additives to fuel shsll be included as furnished by the contracting

activity (6.2.).

(1) ~ The primary fuels used in the aircraft to which the manual applies shall be stated to include any

restrictions in their use.

(2) ~, Alternate fuels authorized for use in the aircraft to which the msnual applies shall be stated to

include any restrictions in their use. If an alternate fuel is not authorized, it shall be stated.

~

(3) ~. Emergency fuels authorized for use in the aircraft to which the manual applies shall he

stated to include any resrnctions and limitations in their use. If an emergency fuel is not authorized, it shall be stated

I
d. ~. instructions shall include a tabular listing of acceptable commercial engine oils

I
as indicated in TB 55-915020024 and as authorized for use in the aircraft (figure 15).

●
3.2.4.17.4 Ground handling shall be presented in concise form, giving all instructions and ne.x.wry

precautions for ground handling transient aircraft, including any information needed in exueme cold, heat, humidity, and dust
and description and instmctions for operating any ground handling equipment involved. Left and right turning liiits whfle
towing (with or without external stores) shall be stated. Ak’aft ground handling procedures relating to electronics equipment

shall be stated when applicable (tigure 14).

3.2.4.17.5 ~. Instructions for parking and mooring and the installation and stowage of aircraft

covem, control locks, chocks, and tiedown devices shall be described and referenced on an illustration. Ground bamlliig,
parking, mmring, covers, locks, tiedown ropes, and devices maybe shown on a single page illustration.

3.2.5 ChaF@r 3 — Avbr&s. Except for mission avionics, tbk chapter shall describe. the avionics equipment configum-
tion includhg all its systems and controls, and shall provide the proper techniques and procedues to be employed ‘when
operating the equipment.

I

I 3.2.5.1 I@uknem The following general procedures shall be observed during prepamtion of chapter content.%

1 a. ~. Nomenclature and short names shall he in accordance with 3.1.3.

~

b. Illusmations shall be prepared in accordance with 3.1.5.

~

3.2.5.2 ~ For each item of avionics “equipment contained withh Section II, III, N, and any addi-
tional sections approved by the contracting activity (6.2.), the following sequence shall be followed in providing textual data.

a. Description.

b. Controls and functions.
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c. operation.

d. Emergency operation (if applicable).

3.2.5.2.1 RWI@UU. As many para~phs shall be used as necessary to describe controls, in~lcators. ins~ments (if
applicable), jacks, switches, etc. used by the pilot, copilot, or crewmember in the operation of the avionics equipment,

3.2.5.2.2

a. Each conuol including built-in test capability contributing to the operation of the avionics equipment shallbe
describedanditslocationestablished.Aseparateparagraphshall be used for each control panel. Reference shall be made to il-
lustrations in Chapter 2, Description, regarding cinmit breaker panels, etc.

b. A tsbular listing shall be included with each control panel paragraph. The listing shall be divided into two columns,
titled “Control and Function” or “Control/Indicator and Function”, whichever is applicable. Each control or indicator shall be
listed and its puqmse defined. The purpose shall be defined in terms of what the operator of the conmol will see, hear, or do as
a result of the contrnl setting. Terms of simple, immediate, observable results shall be used. No attempt shall bc made to give

the operator the exact tt!cbnkal details about what happens when the control is used.

3.2.5.2.3 ~ A series of paragmpbs shall be used to describe the operation details for each item of avionics
equipment. Whenever stsndard operational avionics data exists withii the government, such &ta shall be fumisbed to the con-
tmctor by the contracting activity (6.2.). Whenever operational avionics data, standard or otherwise, dues not exist, the con-
tractor shall develop and furnish to the government such data (6.2.). Complete operating procedures shall be included as
follows

a. When separate mm.ies of operation are available (when the equipment may serve two or mo~
systems), as designated by the curamwting activity, each mode shall be described. For example, the operating procedures for a ●
VHF onmirange receiver would include opemtion as a communication receiver, an omnirnnge receiver, and a localizer
receiver. These shall be listed as modes of operation and each shall be briefly described.

b. ~. Explain the sequenm of setting and the position to whlcb the conwols should be set to ensure identical
results each time the equipment is energized and to prevent the possibility of damage through improper settings or sequence of

OPmtion. When appropriate,cdlattention to ojw’sting tolerances. (For example, if the accuracy of an onmirange course
selector is + 2 degrees, it shall be so stated). When operation of a unit is common, related or dependent on the operation of a
similar or independent contrul unit, tbk information shall bc included in the operating procedure. Only those contrnls nonnaf-
ly used by the operstor shall be included. Conmol adjustments that am the responsibility of maintenance personnel shall not be
included.

c. If the contlguratimt provides for a parallel operstion fmm varicus positions in tbe

aircraft, simikw, separate, and complete coverage for each position shall be provided. When the procedure is identical to a
position previously covered, it maybe covered by a reference to the procedure.

3.2.5.3 ~ Thii section shall contain the following as applicable. Refer to 3.2.5.2 for sequence of in-
formation.

3.2.5.3.1 L&W@UIL .~k paragraph shall provide a’brief description of the cuntents ~ this chapter and shall contsin a
statement similar to the following

“This chapter, covers the avionics equipment configuration installed in Amy (iisert assigned aircraft designation).
It includes a brief description of the avionics equipments, its tecluical cbamcretistics, capabilities, Md locations.

For mission avionics equipment, refer to Chapter 4, Mksion Equipment.” ●
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A briefand concise general description of the aircraft avionics cont@ra-

3.2.5.3.3. ~ A briefdescriptionofthepowersourceforavionicsequipmentshall be prnvided, including

any special procedures or limitations involved in the use of external power, battery power, etc.

3.2.5.4 ~ TMs section shall contain all information for communications equipment in-

stalled in the aircraft. Refer to 3.2.6.2 for sequence of information.

3.2.5.5 Salon Ill — Na@athm. This section shall cover all navigation systems and indicators, as applicable. When

there is doubt as to whether the system should be covered under communications or navigation, the primary use of the system
shall be the deciding factor, and a suitable reference shall be made in the text to aid the opemtor in locating the materiaf. The
following systems and indicators, as applicable shall be described. Refer to 3.2.5.2 for sequence of information.

a,

b,

c.

d.

e.

h.

i.

J

k.

Automatic duection finder (ADF).

Gym compass and magnetic indicators.

Marker beacon.

Flight dkctor.

(VHF) OMNI directional range.

TACAN.

Instrument landing system.

Doppler.

Inertial navigation system msj.

Autopilot.

Other.

3.2.5.6 Section N — ~ This section shall cover all transponders, collision warning systems, and

radar systems and indicators, as applicable.

3.2.6 Chapter 4 — 1~ TMs chapter shall describe all standard mission equipment that maybe utilized
with the aircrafl. Coverage shall include power supply, description, controls and function, operating prncedure-s, and illustm-

tions. Controls, functions and operating procedures shall be in the same format as Chapter 3.

3.2.6.1 Section I — Mk~ This section shall contain unclassified information re.gtilng mission avionics
equipment that is not a pan of the standard flight communication, mvigation, hamponder, and radar equipment. It mntains
electronic equipment such as radk monitoring systems, side lnokmg airborne radar (SLAR), infrared devices, and
vhntogmmhic equipment. Detailed information shall be given regarding the photographic equipment, covering typm nf

●
~amer-m,-controi st;tions, camera dnm-s, capabilities of the ‘quipment, etc. Gun camera equipment shall ah be covered. Mis-
sion avionics equipment that requires extensive explanation of npemting procedures may be covered in Uis section or in an

appendix. Use Of ~ appendix fOr missinn avionics equipment will be authorized only by the contracting activity (6.2.).Clas-
sifiedinformationonmissionavionicsequipmentshaflbecoveredinaseparateclassifiedsupplementtothemanual.
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3.2.6.2 Sectka ff — &mment. Thissectionshallindicate interrelation of all armament equipment wheninstalled,
CoverageshaUbeincludedcmallauthorizedgunnery,racket,towtarget,control,andcomputerequipment.Arnmrprotection
shall be. cove=d under the individual item which the protection is installed for seat protection armor shall be covered undm

seat, engine protection under engine, etc. When the extent of data so dictates, armament requirements may be covered as ●
separate sections. Subsequent sections will be renumbered.

3.2.6.2.1 ~ TMs shall contain the operating instmctions for the armament control system. Such
information as presentation on the scope or sight, as applicable, shall he included. Warmup time, preflight, inflight, before

landing, and after landing checks shall follow the amament system description. Checklist format and style shall be in accord-

ance with 3.2.10.2.5

3.2.6.2.2 InfonnadonshaUbeincludedonallgunsandturrets,includingquantityofammunition
whichcanbecardedforeachgun.Forremotecontrolledturrets,stadcmfromwhichturretisoperated,methadofgainingcon-
trolof the turret, method of transferring control, etc., shall be specified. AU gunnery centrals shall be covered, includkg gun

sight, and gun heater. Coverage sbaU be included regarding provisions which are made and precautions which shall be ob-

sawed to preclude damaging the aircraft tbmugh its own gunfire.

3.2.6.2.3 Information shall be included regar&ng the t~s and number of rwkets that can be car.
ried. ~ical combinations of rackets and fting order shall be covered.

3.2.6.2.4 Miss@. Coverage shaUbeincludedfor missile<arrying capability including number, type, etc

3.2.6.3 ~ — Care~ A section shaU be included covering cargo handling systems and equipment to
include hoist, winches, and cargo hooks.

3.2.6.4 &c.ti-dV — Passiv~ Coverage shall be included for passive defense equipment.

3.2.6.5 ~ Additional sections may be used as required to describe systems not covered in other sec-
●

tions.

3.2.7 5r — This chapter shall include aU impmtant operating limits and

restrictions that shaU be observed during ground and tight operations. Special emphasis shall be placed on any unusual
restrictions wtich are particularly characteristic of the aircraft. Only the limits and restrictions that actually limit operation
need to be included. For example, if the design of the aircraft precludes overloading, a loading Iimiration dkcussion is un-
necessaV. “AUtime limited operations shall be expressed with a time limit and the upper and lower boundaries.

3.2.7.1 Se@. 1 — O&&ml. ‘ftds section shall contain general information on aircraft limits and restrictions, including
decals and placurds. The following statements shall be included.

3.2.7.1.1 “- Ttis chapter identifies or refers to all impartant opemting limits and restrictions that shall be ob-
served during ground and tlgbt operations.”

3.2.7.1.2 “GGIIGEL The operuting limitations set forth in this chapter are the direct results of design amlysis, tests, and
operating experiences. Compliance with these limits will allow the pilot to safely perform the assigned missions and to derive
maximum utility fmm the aimraft.”

3.2.7.1.3 ~ Aay time an operational limit is exceeded, an appropriate entry shall be made

on DA Form 2408-13. Entry shall state whut limit or limits were exceeded, range, time beyond limits, and any additional data

that would aid maintenance oersomel in the maintenance action that mav be reauired.”. .
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3.2.7.1.4~ TheminimumCEWrequiredforUightshallbelisted.Thefollowingstatement
shallbeincluded

“Theminimumcrewrequiredforflightk (tillinasappropriate).Additionalcrewmembemnsrequiredwillbe
addedatthediscretionofthecommander,inaccordancewithpertinentDepatmentoftheArmyregulations.”

3.2.7.2SecdmIL—Sylwd,ink TbksectionshaUmntainaUaircrnftsystemlimitsthatmaymtrictopemtion.

3.2.7.2.1 1~~ Each insuument that ‘indicates an operating limit shall be il-
lustrated nnd accurately reflect the actual markings on the instrument (figure 16). Illustrations that depict instrument markings
other than those that show operating limits shaUbeincluded,ifspecified by the contracting activity (6.2). The information ap-

pearing on the instrument marking ~lustration shall not be repeated in the text Or ~ble. If tie ~s~ment m~lng lii~ Cm
not be adequately explained inthespaceprovidedforthecaptions,explanationsshrill be included under the appropriate para-
graph heading in this section. The pamgrnph shall state aU limit ranges, including gaps that maybe shown in range markmgs.
Appropriate statements similar to the following shall be used at the begiming of the section

a. Instrument ma rkine color cod Lc Operating limitations and mnges are illustrated by the colnred -Ings which

appear on tie instn!ments. RED markhgs indicate the limit above or below which continued operation is IikeIy to cause
dnmage or shorten life. The GREEN mnrkings indicate the safe or nomnal range of operation. The YELLOW markmgs indi-
cate the range when special attention should be given to the operation covered by the instmmenL

b. When instrument mtwkings appear on the glass, a short vertical white mark

extending from the bortom part of the did glass onto the freed base of the indicator is prnvi&d for the pnrpose of verifyhg
alignment.

3.2.7.2.2 Propeller limitations shaU be dkcussed, covering such po,tits as reverse pitch, restricted
rpms, etc.

3.2.7.2.3 Rotor limitations. For rotary wing aircraft, rotor limitations during both fight and grnund npexation shall be
discussed, cnve~ng such points as restricted rpms, antoratinnal rpms, limitations for stamp and shutdown during high winds,
and wind gust spread, etc.

3.2.7.2.4 ~ AU system limits and restrictions not described by the instrument markings shall be in-
cluded. Limits and restrictions that should be observed when opernting utility, heating, ventilation, cnoling or rain removal
systems shall also be included.

3.2.7.3 SectblU — Power litnk Power limits shall include such pnints as engine and drive train, and idle limha-
tions. This shaU include limitations that must be observed when alternate fuel grade is used. Accelerating limbs and restric-
tions which apply to the engine shall be cnvered. Limits shall be expressed in terms of observable indications which nm
available to tbe flight crew e.g., 360” C TOT for 10 sec. 46 lbs. 10 PSI, etc. Terms such as military power, takeoff power etc.,
should not be used.

3.2.7.4 Section IV — Loadinz 1imits. AU loading limits pertaining to the aircraft shall be contained in thk section.

3.2.7.4.1 The following statement :hall be included:

“Center of gravity limits for tbe aircraft to which this manual applies and appropriate charts for computation of the
center of gravity are cnntained in Chapter 6.”

3.2.7.4.2 Weiebt limitations. AU minimudmaximum nircraft weight limitation to include parking, towing, taxiing,
takeoff and lnndlng from prepared/unprepared fields, shaU be prnvided. Fnr aircraft in which weight distribution is a problem,
(such as minimum fuel to be carried in the wings at various grnss weights), coverage of the limitation involved shall be in-
cluded. Reference shall be made to fuel management in Chapter 2, as necessary.
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3.2.7.4.3 ~ Restrictions rcgardhg severity level of turbulence for which tbe aircraft is qualified will be dis-
cussed. U]mitations shall bc stated.

3.2.7.4.4. ~ Any other types of limitations that affect operation shall bc cove~d, such as;

a. Additional restrictions to he observed when carrying stores. Fnr aircraft cqttipp.ed to carry a variety of external

stores, information concerning the stores to he carried at each station and the maximum lateral unbalanced load that can bc
carried shall be included.

b.

c.

d.

Limitations as to the weight for extemd sling loads on rotary wing aircraft and speed restrictions, if any.

Fkmr loadhg limits which arc to he observed when carrying intcma.1 cargo shall be covered.

Jettisoning limits. Restrictions to jettisoning external stores and sling loads shall be discussed.

3.2.7.5 SectignV-~a Ai%peed limitations shall be discussed, including such
pnittts as level flight airspeed, diving airspeed, airspeed for various degrees of flap extension, airspeed for various stnbilatm

pnsitions, nirs.peed for door opening, and airspeeds under various conditions of weight and configuration. For rotary wing
aircraft, sideward and rearward ahspced limits and restrictions shall be discussed. Akspecds shall be expressed as indicated

airspeed (KIM), unless otherwise approved by contracting activity (6.2.).

3.2.7.5.1 ~ This chart shall present operating limits for forward fllght at various gross
weights, pressure nltitudes, free air temperatures, rotor speeds, speed ttim, etc., as applicable (figure 17).

3.2.7.6 won VI — M~ Coverage for maneuvering flight Imitations to include aet’nbatic tlight, if

applicable, shall be included. Acceleration limitations shall he covered, includlng such points as maximum acceleration with
tip tanks, and maximum bank angle at high gross weight. Coverage nf the maximum permissible accelerations under various ●
tligbt cnndhions at specific gross weights and fuel weight shall be included. For aircraft not equipped with G meters, G forces

will be expressed in terms that are recognizable by the pilnt such as, airspeed and bank angle. Resuicticms on contrnl move-
ments shall be cnvered. Permissible bank angles and side slip shall be included. Prnhiblted maneuvers shall be listed as ap
propriate.

3.2.7.6.1 ~ For aircraft with G meters, plots of load factor versus speed fnr the full range of gross
weight shall bc shown. The speeds at which maneuvets are restricted and ttnrestrictcd as related to the load limit factors shall
bc presented (figure 18). When changes in configuration result in variations in airspeed position error, separate airspeed scales
shall he presented. Where direct red]ng Mach meters are prnvided, chmts fnr both IAS and MN shall be prnvided.

3.2.7.7 Section VII — E.Y~ This section shaU cover altitude, tempemnwe, rain, snow, icing, hail,
and oxygen limits, as applicable. Maximum wind velocity and gust spread, maximum wind velocity for crosswind operation,
wind frnm the critical azimuth snd normal opsration shall be included, as applicable. Opemion under wind azimuth dkedion
and wind velocity cnndhions which should be avoided shall b discussed. Where appropriate, charts will bc used to depict the

prccc&ng conditions.

3.2.7.7.1 ~ The following statements shall be included ver-
batim as applicable

a. “Tbk aircraft is quaMied for operation in instmment meteorological conditions.”

b. “This aircraft is restricted to visual flight conditions.”

3.2.7.8 ~ Additional sections may be used to allow for added limits or restrictions to tit specific ●
aircraft upon prior approval of the contracting activity (6.2.).
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3.2.8 r6—~

●
Weight/balaoce and lotilng &ta shall be prnvided as follows:

3.2.8.1 Section I — ~ ‘Ms section shall state that Chapter 6 contains sufficient im.h’uctions and data w that an

aviator knowing the basic weight and moment of the ainxaft can compute any combimtion of weight and balance. When
weight and bakmce computers/ctdculators are prnvided for the aimraft, instructions md examples of their use shall be based

on gear down with supplementary &ta for gear up conditions (when required).

3.2.8.1.1. Class. The following statement shall be included verbatim

“Army (insert assigned aircraft designation) a~ in class (insert class). Additional directives governing weight and

balance of class (insert class) aircraft forms and records, are contained in AR 95-3.”

3.2.8.1.2 ~ This paragraph(s) and diagram shall provide a general description

of the aircraft compartments, and shall show the reference datum line and stations in inches. The primary purpose of tbk
diagram is to aid personnel in tie computation of aircraft weighthkuwe and Ioadmg (figure 19).

3.2.8.2 Scctim II— We~ ‘Ilksectionshallcontaininformationnecessaryfor the computation of
weight and balance for Ioadhg and individual aircraft. Instructions for completion nf weight and balance forms (DD Form

365 series) shall not be provided; however, TM 55-1500-342-23 whichlprnvides these instructions may be. referenmd. Suffi-

cient information shall be provided in this section to permit the fhght cnw to RdIly use the &ta presented in the other sec-
tions of this chapter to determine loadkig armngements, fuel bum or transfer sequences, odham% off load sequences, and

other weight and balance procedures to assure the aircraft remains witbin weight and balance liiits for the entire fight.

3.2.8.3 ~— Fuel/~ Fuel quantity data shall ~ in chart form (figure 20). The names of the tanks shall he

●
i&ntical to the name appearing on the tank selector (a more explanatory title may hc carried in parentheses if &sired). ,%y
group of tanks or cells which are interconnected to ftl and drain shall be treated as a single tank. The chnrt shsll include data

on each tank (including drnppable and feny) that is designed for use with the aircraft. Tank volume shall be given in terms of
usable fuel father than-total- ~ank volume; Fuel quamitie~ shall be given in gallons rcgardl~s of the type of insbumentation.

All gallon figures shall be followd by the conversion to”pounds. The grid lima withh the chat shall bt.based on fuel weight
in punds. It shall be stated that the weights src based on a given specific gravity at stsndsrd day temperature.

3.2.8.3.1 Cdl_&@. The following statement shall be iricluded

“For weight and bakmce purposes, oil is considered a part of aircraft basic weight.”

when specified by the contracting activity (6.2.), a statement of usable oil capacity, equivalent in punds, total moments, snd

fuselage station numter, shall bc included Ak’atl that have a kage usefal oil capacity shall have a tabular listing if oil load-
ing computation is critical. Weight shall be based on specific gravity at standard day tcmpcratur=e.

3.2.8.4 S@ion IV — P~ This section shall contain all essential information and instructions for preparation,
loading, and unloading of personnel, includhg airborne troops.

32.8.4.1 ~ A general description of the personnel compartment and enhances, in-

clud]ng prnfile and cross-section drawings showing all dimensions (in inches) and description of any critical dimensions
which limit full use of the personnel compartment, shaU be provided.

3.2.8.4.2 Persomel loading and unloading shall include but not be Iimiicd tn a check-
list and description of steps necessary fnr loadng and unloading @ps as followx

● a, Troop seat installation.
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b. A description and opera.tion of safety belts and harnesses.

c. A check of comfort and emergency provisions.

d. Instructions for mop Iod]og and tudoadmg pmeedure.

3.2.8.4.3 The following statement shall be included

“When aircraft are operated at critical gross weighta,theexactweightof each individual occupant plus equipment

should be used If weighing facilities are not available, or if the tactical situation d]ctates otherwise, loads shalf be
computed as follow~

a.

b.

c.

d.

Combat equipped soldiem 240 pounds per individual.

Combat equipped paratrooper 260 pounds per individual.

Liter and patients weight combmed 265 pounds.

Crew and pa.ssengem with no equipment: cc!mpute weight according to each individual’s estimate. ”

3.2.8.44 Bmm&wmm Persomelmomentschartforallseats,litters,etc.,shallbeprovided(figure21).

3.2.8.5SEC@IV — Mkai~ Loadingdatachartsformissionequipmentshallprovideatabular listing con-

taining the quantity, weight and moment of each load item up to the maximum quantity for which provisions arc available.
Only items of load (Chart E Items) shall bc listed. Items which are part of basic weight (Chart C Items) shall not be part of this
listing. Data shall be provided for all applicable mission system loadings including armament, avionics, sling, hoist, litters etc.

Example Armament systems with rockets. Lktings shall provide weight and moment of required pylons and launchers.
Tabular listing of rcckets shall be inclusive to maximum capacity of launchers. Since rockets vary in weight by type, separate
listings are required (figure 22).

3.2.8.6 Ss.@n VI — Careo _ This section shall contain the following in the order named, with text, as ap

plicable. Only the information that is unique to the specific aircraft shall be included.

3.2.8.6.1 ~ A geneml description of cargo compartment and enuances, includlng pmtile and

cmss-section drawings showing all dimensions (in inches) and description of any critical dimensions which limit full use of

cargo compartment, shafl be provided.

a. R&aMsuw A plan view showing dimensions of cargo floor, designation, location, and strength of tie-down fit-

tings, diagram and limitations on use of fittings, including the desirable cone of action when using fittings, shall lx provided.
Also, a plan view of cargo flonr showing variations in floor strength and weight concentration limitations in various arms

shall be included, aa applicable.

b. ~ A suitable view of litter provisions showing lncation shall be included.

c.”” A geneml description of, and operating instructions for, aerial delive~ system shall be in-

cluded, when applicable.

d. ~ A list and description of all cargo loading aids, unlotiing aids, cargo securing equipment

(ramps, boista, winching provisions, tiedowns, etc.), and stowage previsions shall be presented.
i
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3.2.8.6.2 ~ TMs shti include a checklist and procedures for loading and utdoadkg

veh]cles and equipment as follows

● a. AssemblyofequipmentforIoadmgforexample,vehicleti&downdevices,checks for wheels and springs, skid

pans, and loading aids.

b. preparationofcargocompartmentandfbor,includingstowageofseata,etc.,andinstallationoftimings.

c. Whenapplicable,preparationoftheaerialdelive~system.

d. Operation of cargo doom, ramps, load assist devices, aircraft support jacks, etc., including installation and opera-

tion, as applicable. Instructions for checking of kmdmg gear should be included when required.

e. Assembly and checking of unloading aids and releasing of cargo tiedown devices.

3.2.8.6.3 This shall include preloading information for use of loading CR.Wperaomel aa

follows

a. A statement to the effect that loadrng pet’aonnel should assemble, prior to loading, dsta such as weight, dimensions,

center of gravity location, and contact mar of the item of equipment for uae in positioning the load

b. A reference to the applicable weight and balance computation in Section Jl, and the balance computer if furnished,

as the source of information for the computation of final load position of the aimaft.

3.2.8.6.4

●
This section shall include general methods of

loading, safe lashing, and unloadhg of cargo, vehicles, and equipment. Rigging of csrgo for aerial delivery shall be included,
when applicable. The instruction shall include information to acquaint service peraomel with the factors involved in properly

loading, securing loads, and unloadhg tbe aircraft,

3.2.8.6.5 A cargo moments chart (figure 23) shall be provided. In addition for those

aircraft specifically designed to carry cargo, detail instructions for cargo center of gravity planning shall alao be. provided.
These irtatructiorts shall include data for determinhg allowable cago center of gravity which take into account expected
variations in:

a.

b.

c,

d.

e.

Aircraft Basic Weight

Aircraft Center of Gravity t@ Basic Weight

Fuel loading

Cargo weight

Crew and other useful load items carried

3.2.8.6.6 ~ Tlds shall include a checklist of the action required from the time the aircraft is ptepared
for Ioadhg until the aircraft is ready for flight. It shall also include instructions and notes on Ioadmg equipment into the
aircraft, check]ng of items with CO rnmkhgs of wheeled vehicles and items 10 feet or longer, and placing it in pition, deter-
mining the amount of shoring required m applicable to loading flight conditions, and general instructions for loading and laah-

●
ing miscellaneous cargo. Reference shall be made to the appropriate regulation regardiig handling of dangerous equipment.
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3.2.8.6.7 ~ This shallincludethefollowingpuintsintheordernamed.

a. Restraintcriteriashalfbcappruvedh theaircraftsystemspecification,including fore, aft, sideward and vertical
factura. ●

b. Rulesforapplicationoftiedowndevices required, including instmcdons for tying down the equipment or cargo,

methods of attachment of ticdowns to vehicles, etc., including illaatrations of typical prucedurc, as applicable.

c. Computation of the number of tiedown devices required, which shall include practical methcds for detemnining the
strength of the lashing wbcn attached m the Iuad. Where practicable, the instructions shall take into account that the load in a
tiedown device shall bc compatible with the strength of the fitting. The inclusion of typical problems and their solution will be
of aid to loadiig perammel.

d. check applied resuaiut which shall include instructions on checking and determining the restraint that will be

appfied by tie ti~wn devi= tO a ~Oad t~t is ~ted upon by the fomes encounteredduring fhgbt and crash land1n8 of mag-
nitudes previously established by the rcshaint criteria,

3.2.8.6.8 ~ This shall contain a description with illustrations, includhg opmating instruction, of the
tiednwrt devices behg furnished in the aimaft.

3.2.8.6.9 ~ This shall include a prccedurc for unloading the aircraft and stuwing associated equip
ment

3.2.8.7 ktion Wf — ~ TMs section shall cover all aimraft center of gravity limitations (longitudinal

and lateraf).

a. Numkamk Where. puasible, the gruas weight md CG Iimhntiom of the aircraft shall appear on a single
cbatt however, addhional charts maybe used if necessary to adequately pcmmay the various configurations of the aircraft, ●

b. ~ Text shall complement the chart as quired to ~ncludc the criteria affecting aircruft loading ex-
plain the components of the chz@ illustrate the use of the chartS emphasize that charia are designed to illustrate degree of risk
involved at various weighta and CGS as well as to establish limitations.

The various criteria that affect gross weight shall bc represented aa indicated in the
fcdfowing paragraphs except that crhcria which are well beyond the weight capabilities of the aircraft need not be shown.

, Each component of the chart shall be clearly identified.

(1) ~ The chart SIMUbe baaed on gross weight. Gross weight is defined as the total weight of the
aircraft and its contents. Gmas weight includes opcrnting weight plus fuel, cnrgo, ammunition, bumbs, external auxiliary fuel
tanks, etc. The gross weight in puunda shall be shown on the left side of the chart, and shall range from the aircraft’s minimum

O~tfig weight to maximum gross weight allowable.

(2) ~ Total moment lines shall bc shown as depicted on figure 24.

(3) Thecenterofgravhy(arm)shallbeshownasdepictedontigurc24.

(4) The CG Iimhs shall be plotted fmm the minimum operating weight to the maximum
gross weight Highlighting of critical liiits shall be presented by sh.dng and/or cross hatching.
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be included.

(1) ~
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Thepurposeofthechartandthereasonforp~sentingweightdatainthismannershaff

Eachofthevtiouscomponentsof the chart shall be explained.

(2) E&MI@. At least one example shall be included to illustrate the application of the chart. The example shall

concern an aircraft whose gross weight is withn the CG range on which the chart is based.

3.2.9

3.2.9.1 Geneml. ‘Ms chapter shall contain all the performance data charts necess~ for the completion of preflight and
inffight mission planning. The data presented shalf cover the maximum range of conditions and perfortnanw. for which the

aircraft is qualified (3.1.6.1.3). Explanatory text applicable to the use of &ta presentd for each particular aircmft shall be. in-
cluded. Explanatory text shalf be prepared in accordance with 3.1.6.1.2. Performance data shall appear in all Operators
Manuals, including the initiaf issue. Information contained on the charts shall be based on, and shall be consistent with, the
recommended operating procedures and techniques set forth elsewhere in the manual. Performance data charts shsff be
prepared in accordance with the requi=ments in 3.1.6 thm 3.1.6.3.19.

3.2.9.1.1 Data shsfl be presented as specified in 3.1.6 thm 3.1.6.3.19. Each section shafl include an

explanation of all applicable charts and a synopsis of pertinent terms used with each chafi

3.2.9.1.2 (3.1.6 tbru 3.1.6.3.19.)

3.2.9.1.3 Unless otherwise specified by the contracting activity (6.2.) the preparation of performance data

charts shall be derived from flight test reports when available. The basis for data (3.2.9.2.6) presented shalf be. clearly defined
at the bottom of each chart to include data type and source data document. Army Test reprts shafl be used when available.
When flight test reports are not available, referenced estimates shalf be clearly identified as I?STfh.fATED. Conservative es-
timates shall be used until verified by fight test. Further explanation shalf be requited when data is not ha.sed strictly on the
particular aircraft. The results of government reports sbafl be referenced and used in prefermtce to tlight test data obtained by
contractcm. To justify the basis of data as tl@bt test, all performance information incidental to the determination of the data
entered on the chart shalf be based on the results of tight tests. Exceptions to this may be authorized by the contracting ac-

tivity for new aimraft, provided adequate flight tests have been completed for the prototype. However, for these exceptions, m
evaluation of aU changes which at%ct performance shall be obtained by addhiond fight test.

3.2.9.1.4 ~ Each chart shall contain a positive and concise means of identification to include the following:

a. u Thles shall be centered above the chart and shall contain the name of each chat. The name of each chart

shall define what type of information is obtained from that particular chart, (3.1.6.3.1).

b.- ~ Condition headings (3. 1.6.3.4) shalf be centered below the ti~e and, when required, shall
contain as applicable tbe following type of information

(1)

(2)

(3)

(4)

(5)

Pressure altitude information as applicable to each chart.

Conditions to which chart applies (example: takeoff, landing, etc.).

Technique to be used in conjunction with the chart (example sliig load takeoff, level accelemtion takeoff, etc.).

Condition of auxiliary equipment (ECU, BLEED AIR, ON/OFF etc.).

Configuration, external tanks, armament, etc.
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(6)Wmg flapposition.

(7) Rotor orpropqxn

(8J l?ngine~m.

(9) Fueltype.

(10) Hovering condition (IGEor OGE).

(11) POwerm@rements.

(12) Runway conditions.

(13) Whdconditiona.

(14) Oearupklnwn.

(15) Power required.

~Wh ~;c- Figure titles shall be centered below all chat information and slrall match the title shown at the top of

3.2.9.1.5 Conditions which may affect the data but are not presented as variables on any specific

cbmt SW be listed ~ conditions under the title of the chart. An explanation of the effects of their variation shall be included
in the text for that chart in a paragraph titled “Con&ions”. Condbions that may affect all or most perfonmmce data (such aa ●
fuel type, instrument errms, etc.) shall be deacrihed in a paragraph near the hegiming of the chapter titled “Geneml Condi-
tions” and shall not be .~peated in the individual charts or sections.

3.2.9.1.5.1 Unless otherwise specified by the crmtmcting activity (6.2.), the baaeline configuration for

all presented data sbalf be the most probable combat configuration and need not be the “clean” cotilguration (negative drag
increments are permissible). ‘flda baseliie configuration shall be labeled and presented as a cond]tion only on applicable

charts. The baadine configuration shall he completely defined in the “Driag” section. Where inherent configuration variations

exist (such m mtenna variations, IR suppressors, engine inlet cotilgurations, etc.), the data shall be based on the most conser-
vative cti]guration cmnblnation (highest drag, lowest powertist available, highest fiel consumption, etc.). The effects of
altemtion of these items shall be. discussed in each section as applicable.

3.2.9.1.5.2 E@. All cbarta aball be based on the primary fuel for the engine/engines installed unless atiltional charts

~ quti by the contracting activity for alternate fuels (6.2.).

3.2.9.1.5.3 The range of probable o~rating atmospheric conditions is described in M3L-STD-

210. Where data is presented incrementally, it shall be presented tn the next increment beyond the range in MIIATD-21O to
permit interpolation. Unless otherwise specified by the contracting activity (6.2.), standard day, standard conditions, standard
tempaature, or density altitude shall not be mentioned or presented. The following conversions for pressure altitude tn static
air pressure. shall be used

P, in. hg. = 29.92125 (1 - HP. feet/145,442.1 )5”255876

OR

HP. feet = 145,442.1 (1 - P,in. Hg/29.92125).’1 9m632
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3.2.9.1.6AUw@ncm Allowanceshallbemadefor aU installation losses snd a complete anslysis of such allowances

●
shall be included in the performance data substantiation report. The following cdlowanccs shall hc included. An incrcasc al-
lowance of 5 percent shall be made for fuel consumption data only when data is based on estimate$ however, this shall not bc

stated in the manual.

3.2.9.1.7 ~ Applicable operating limits shall bc shown. Restdctcd opcmting regions shall ke

depicted by shaded a~as. Data maybe p~sentcd to the next normal increment beyond operating limits to aid interpolation.
Such data beyond operating limits shall bc presented as dotted lines. (iNote maximum gruss weight is m operating liiit.)

3.2.9.1.8 D%nihm. Definition of terms used through this chapter such as takeoff speed, takeoff distance, rutanon

speed, minimum cuntrol speed, skid height, etc., shall bc included in appendm B.

3.2.9.1.9 Ckm@er& Upon receipt of computer or equivalent information fmm the cuntrscting activity (6.2.) the con-
tractor shall prepare descriptive and oyrational information for inclusion in thk chapter. Reference shall be made to the num-

ber, date, or number and date of the computer which is compatible with the date contained in the current msnuul.

3.2.9.1.10 Unless otherwise specified by the contracting activity (6.2.), the foUowing

petionmmce data charts shall be presented for rotary wing aircrafi

a. Turbine engines.

(1)

(2)

● (3)

(4)

(5)

(6)

(7)

(8)

Fuel flow (figme 25).

Maximum torque available (insert cunditionltime) (figure 26).

Hover (figure 27) (sheet 1, hover ceiling sheet 2, torque requited to hover).

Tskeoff (figure 28).

Drag (figure 29).

Cruise (figure 30).

Climbdescent(figure 31).

Ak data calibration (figure 32).

b. Ricipmcating engines. Information to bc depicted in a reamer similar tu tu’bine engine data

c. ~ Additional charts peculiar to certain aircdt, such as multi-engine, shall be included m ne=es-
sary, with approval of the contacting activity (6.2.). Addhional charts if required will cumpletc.ly define the opsration m
restrictions to operation of the aircraft.

3.2.9.1.11 ~ Unless otherwise specified by the contracting activity (6.2.), the following
performance data shall be presented for fixed wing aircrafi

a. ~

● (1) Crusswind — mkcoffor landing (figure 33).

(2) Idle fuel flow (figure 25).
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

1

1
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rorqueavailablefortakeoff(figure34).

mk~ff— nOti (figu~ 35).

Normal rntatiodtakeoff airspeed (figure 36),

Acceleration check distance (figure 37).

Accelerate — SWP distance (figure 38).

Accelerate after liftoff (figure 39).

Miimumsingleengine control airsped f.Vmc) (figure 40). Flaps down and up, if applicable.

Single engine climb (figure 41).

Cmise climb (figure 42).

Dmg (figom 29).

Cruise (tigtne 44).

Cliib/descent (figure. 43).

Afiroacb S~Ki (figure. 45).

Landing (figure 46).

Air data cafibmtion (figure 32).

●

I
b, ~ Information to be depicted in a manner similar m turbine engine dat~

c, A@madm& Additional chart.s Psculiar to certain aircraft such as multi-engine shall be included as neces-

Srtr’y,with appmvd OftheCOn@Cthgactivity (6.2.). Additional charts if required, will completely define the operations or
restrictions to operation of the aircraft.

3.2.9.2 ~. ‘rids section shall mntain an expkmation of the performance data to include tbe pur-
pose, scope, limits, use, and condltinns.

3.2.9.2.1 E.urpQ& ‘lMs parag~pb sbalf contain the following:

“The purpose of thk chapter is to provide. the best available performance &ta for the (insert assigned aircraft

tilgmtion). Regular use of tlds information will allow you to receive maximum safe use of the aircraft. Although
maximum performance is not always required, regular use of this chapter is recommended for the foUowing

reasomx

a. Knowledge.ofperformancemargins will allow you to make better decisions whenunexpectedconditions or alter-
nate missions &e encountered. ●

b. Situations requiring maximum performance wiU be more readily ~cognized.
—
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c. FamiliaritywiththedatawiU allow performance to he computed more easily and quickly.

d. Experience willbegained in accurately estimating the effects of conditions for which data are not presented.

The information is primarily intended for mission planning and is most useftd when planningoperationsinunfamifkirareasor
atextremecondbions.Thedatamayalsobeusedinfhght,toestablish unit or area standhg operating procedures, includhg
pilot aid cards, and to inform grnund commanders of perfortnancehisk tradeoffs.”

3.2.9.2.2 Gener.& This patagmph shall contain the following:

“The data presented covem the maximum range of conditions and performance that can reasonably bc expected.

In each area of pet’fomxmce, the effects of altitude, temperature, gross weight, nod other parameters relating to
that phase of flight are presented. In addition to the presented data, judgment and experience will hc necessary to
accurately determine performance under a given set of circumstances. The cnnditiorts for the data nrc listed under
the title of each chatt, The effects of different conditions arc discussed in the text accompanying each phase of

performance. Where practical, data are presented at conservative conditions. However, NO GENERAL CONSER-
VATISM HAS BEEN APPLfED.”

CAUTION

“Exceeding operating limits can cause permanent damage to critical components.
Overlimit operation can decrease performance, cause immediate failure,nrfailure
ona subsequent fl]ght.”

3.2.9.2.3 ki@s. TMs paragraph shall contain the following

“Applicable limits are shown on the charts. Performance generally deteriorates rapidly beyond Iiiits. If limits arc
exceeded, minimize tbe amount and time. Enter the mnximum value and time beyond limits on DA Form 2408~ 13
so proper maintenance action can bc taken.”

3.2.9.2.4 ~ The following topics shall be discussed.

a, A sample problem typical of a normal mission accomplished by the aircraft shsll be
included on the first chart of the section and/or on the preccdmg page. Additional examples may te prepared as tequimd fnr

other charts within a section. When pnssible, actunl chart values shall be used throughout the problem. Data fnr the problem in
which derivation may not be entirely clear shalf be explained. The majority of tbe charts provide a standard pattern for use as

folIows: Enter first variable on top left scale, move right to the sccnnd variable, deflect down at tight angles to the third vari-
able deflect left at right angles tn the fourth variable, deflect left at right angles to the fourth variable, deflect down, etc., until
the final variable is read out at the final scale. Addhional discussion, prnblems or illustrations may be used throughout the
chapter to clari~ the usage of chmt.s when authorized by the contracting activity (6.2.).

b. ~ A paragraph similar to the following shnlf be prnvided.

The primary usc of each chart is given in an example to help you follow the route through the chart. The use of a
straight edge (rider or page edge) and a hard fine point pencif is rccmmnendcd to avoid cumulative ermt’s. The
majority of tbe cbans provide a standard pattern for use as follows: enter fust variable on top left scale, move
right to the second variable, deflect down at right angles to the third variable, deflect letl at right angles to the
fourth variable, deflect down, etc., until the find.vat-iable is read out at tie final scale. In ati]tion to the pri~
use, other uses of each chart are explained in the text accompanying each set of pcrfortnance charts. An example
of an auxiliary use of the charts referenced abnve is as followx Although the hover chart is primarily ammgcd to
fmd torque Ieq”ircd, maximum skid height or maximum gross weight can also be found. In ‘geneRd. mY single

variable can be found if all others arc known. Also, the tmdcoffs between “Iwo variables cm be. found. For ex-
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ample,atagivenaltitudeandadesired hovering skid height you can fmd the maximum gross weight capability as
FATchangca.

3.2.9.2.5 TMspamgrsphshallcontainthefollowingstatementanddefinitions:

“’fle type of data used is indicated at the bottom of each performance chart under DATA BASIS. The applicable

Rpott ~d &tc of the data arc also given.Thedata provided generally is baaed on one of the following
cstegoriea.”

a. Hi@kdah
inatrumenta.

b. Sd@@dMQ

Data obtained by fight test of the aircraft at precisely known conditions using sensitive calibrated

Data based on tests, but not on flight test of the complete aircraft.

Data baaed on estimates using aerodynamic theory Or other means but not vetificd by fhght test.

3.2.9.2.6~ TMsparagraphshaflcontainthefollowing

“The data prcscntcd is accurate only for specific conditions listed under the title of each chart. Variables for which

data is not presented, but which may affect that phase of petfotmmtce, are discussed in the text. Vv%em data is
available or rcaaonable estimates can be made, the amount that each variable affects performance will be given.”

3.2.9.2.7 General condhions in addition to specific condkions listed on each chart shall be included
in text as applicable. Example of geneml condkions which might affect pcrfommnce of the aircraft arc: rigging, pilot techni-
que, sidesfip, aircraft variation, engine variation, and instmment variation. information shall be included which defines what

effect the geneml conditions listed wifl have on the performance &ta of the aimra!i.

.,

3.2.9.2.8 The following shall b included.

“Regulim uae of thk chapter will also allow monitoring of instruments and other aircraft systems for malfunction,
by comparing actual performance with planned pcrfonmmce. Rnowlexige will also be gained concerning the ef-
fects of variables for which data is not provided, thereby increasing the accuracy of performance predictions,”

3.2.9.3 ~ The sections shall be titled as described in either 3.2.9’.1.10or3.2.9.1.11. These sec-
tions shall contain the following rcqttircmenta. Additional supporting paragraphs may bc inchtdcd as required.

a. This patagmph shall provide a description of the pcrforrmmce &la prcsemcd in each applicable sec-
tion to include those parameters obtainable from the chart and information rclaiive to any peculiarity of data p~sented.

b. ~ Reference shslf be made to EXAMPLES used on each chart. Addiional use of charts may be in-

cluded when approved by the procuring activity. Reference to dated charts which may bc used in conjunction with the chart,
and all information relative to peculiaritica of data preacnted on the chart shall be included .in ttds paragraph.

c. QlwQQa. Each condition which has a director induect effect on the chat data presented, shall he discussed, ex-

pltilng the effect it may have on the aircrti.

3.2.9.3.1 Performance data chzut for rotary wing aircraft which are presented within Chapter

7, shall conform to the folfowing outlined criteria Paragraph 3.2.9.1.10 contains chart sequence.

a. fWIEIgM The fuel flow chart shall show fuel flow at both the airframe idle throttle position and at normal rotor
speed with flat pitch. The chart shall also present, fuel flow conditions when the engine is operational at d!fferent cotilgura-
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tions, i.e., bleed air ON/OFF. Pressure altitude and FAT shall be used aa the criteria for fuel flow computation. Reference

o

shall be made to other charts within the chapter that present fuel flow &ta at cmise condhiona. Fuel flow &ta shall k based

on the primary fuel type used. Additional fuel flow data shall be included for alternate or emergency fuels only upon approval
of the contracting activity (6.2.). Information shall be included in the supporting text to define additional pertinent information
which may affect fuel flow. All data shall bc baaed on normal operation engine rpms (figure. 25).

b. ~
,..

These charts shall show the effects of altitu& and tempera-
ture on the maximum torque available and shall take into consideration calibration factora used to correct for known errors in

torque indicating systems, as applicable. Separate charts shall be provided for each applicable set of time limited torque avail-
able data. For example, separate charts shall be provided for Intermediate (30 minute) and One Engine Inoperative Contingen-

Cy (10 minute) torque available data. Data for continuous torque available shall not be provided unless it is ah the maximum
torque available. Information shall be provided to allow the operator to coned the &ta presented on the charts to account for
variations in torque available due to operation of IR suppressors, systems requiring bleed air, or other simiiar operating condi
tions. Information shall also be provi&d to allow the operator to correct the &ta preacnted to account for known variations in

tbe torque available of the individual engines installed in the aircraft compared to the standard or specification engines
depicted by the charts.

c. Ekr@r. This chart shall present the torque required to hover at given condhions of skid height, gross weight,

temperature and altitude. Akmft limitations shall be presented to include marginal areas of @fonnanck. when unsafe per-
formance areas could be encountered, the full range of precautionary data will be presented and safe limits presented to better
clarify the use of the data (figure 27). Basic in-grounddfect (IGE) hover data shall be baaed on hovering over a level surface.
If IGE hover data is presented for other than level surfaces, information shall be included in the supporting text or on the

charts. Compressibility effects on hover power required maybe presented in a table as shown on figure 27.

d, (X@.Ma& Critical wind azimuth and velocities at vaying gross weights, pressure altitudes, and FAT during
hover and low speed flight shaU be presented as tequimd. A separate chart may ~ used.

● e. T&mf& This chart sbalf consist of all takeoff data required to clear various obstacle heights and shall bc baaed on
maximum pdonnance (minimum hovering skid height capability, maximum torque available, etc.). All approved teduiques

such as level acceleration, coordinated climb, and sling load techniques shall be covered on additional charts aa required by

the pmaring activity (6.2.). Tbe primary parameters used’ for take-off performance shall & maximum hovering height
capability, FAT, gross weight, and maximum torque available. Additional performance charts shall Lxereferenced when re-
quired. Takeoff limits shall h stated and indicated on all cba.rts. AU takeoff condhions shall be based on calm winda, level
hard surfaces, normal rotor/engine speeds, and optimum torque available (figure 28).

~ ~ The baseline configuration used for other performance. data shall be completely &fmed in thk

section. This shall include inherent or basic equipment variation existing or anticipated (for example, antemaa, IR Supprca-
sors, inlet configuration, etc.) and any external stores included in the baseline configuration (for example, 8 TOW missiles and
mounts without fairings). Tabular data shall be prepared to show each drag item and the drag area change in square feet baaed
on additional engine torque or horsepower requi~d. Negative drag increments from baaeline coti]guration are permissible.
The drag data shall fall into one of tbeae major categories: (1) inherent or baaic aircraft modifications or basic equipment
changex (2) external stores and store combhlion.y (3) crew alterable configurations (for example, windows, doors., dive
brakes, prop(s) feathered and winti]llings, etc.~ and (4) for helicopter with sling capability, drag of various standard sling
loads. A procedure shaU be provided for estimating drag of sling loads for whlcb data is not provided. Information to deter-
mine the change in maximum range or long range cruise speeds with drag variations shall be provided. A supplements.ty gmpb
on the cruise chart depicting torque/horsepower change for drag area change shall be provided. It shall cover the ait’a~ed
range from minimum power to limit airapccd. It shall also cover a drag range to on-half the baaic aircraft drag or the largest
drag increment combim@n, which ever is larger. One or two alternate total configurations may be depicted on tbeac sub
graphs using special line coding with approval of the contracting activity (6.2.). If alternate configurations are depicted, they

shall be completely defined in this section.

●
s. Shk@wdQ ‘fhk chart shall present torque requirements for level flight at varioua airapxda, gross weighta,

pressure altitudes, and FAT. The particuku altitudes and temperatures at which cruise data arc to be presented shall be

specified by the contacting activity (6.2.). Indicated airapeeds for all airspeed systems, used on the aircraft referenced, shall

35

Downloaded from http://www.everyspec.com



klfL-M-63029C(AV)

Lw shown on the charts. Fuel flow shall bc shown for dhTerent engine operation, i.e., bleed air ON or bleed air Of% Torque
available shall hc shown for maximum toque, and continuous bleed air ON/OFF. When torque available is greater than the

torque limit, only the torque limit shall be shown. Vne shall bc shown on each chart as appropriate. Airspeeds for maximum

~ge. endu~% @ m~ Of clfib sb~ ~ includ~ On each cti. TIds information shall be preacnted for each engine when
performance data patains to multi-engine aircraft, Maximum pcrfomrance, precautionary, and limits data shall be shown on
each chart and explaiied in the text. Other performance data charts relative to the cmiae charts shall be referenced and all
cruise data shalf be bawd on normal operational rotor and engine speed, and on drag an% changes, true airapccd, pressure d-
altitude,and FAT. A drag area change table, showing the change due to each possible configuration change, shafl he included.

h. P!2. When requested by contacting activity (6.2.) data shall be provided to determine the altitude for
maximum mnge and maximum endurance as a function of gross weight and ambient temperature. Information sbafl also be
provided for optimum rntor/prop41er rpm for maximum range and endurance. Where optimum rpm is different from that

presented for the (normal) cruise data, information shalf k provided to correct fuel flow for the different rpm’s. Optimum
cmiae sped (maximum range or endurance) presented on the cmise chat shall be referenced and used. A@eed and power

achedulea for climb and descent to maximize total range or endurance shall be described. A means shafl Ee provided for es-
timating ambient tempemturc at optimum altitude, Also, a means shall be provided for comparing the effects of varying winds

with altitude with the change in aircraft pcrfomrance with aftimde. Data shall cover the range of gross weights and ambient
tempenmrrcs preacnted on the cruise chats, and to the liits of altitude on the cmise chmts (if required). Data shall be for the

aircrat? configuration rmd comfitiona of the cruise charts. If corrections to optimum altitude for contigumtion variation are sig-
nflcant and possible, this information slrafl hc provided.

The climb-descent chart shall show the mque required above that required for level
flight to obtain the desired tatc of climb. The torque decrease for a desired rate of descent shall also k shown. Desired rate of
cfimb or &scent and gross weight shall he used to compute the toque change required.

‘j.~ An airspeed calibration ch,mt which defines the Aatiotrahip between pilot’s indi-
cated and calibrated airapee.d for level ilght, climb, and descent shall be provided. Instructions and examples shall he

provided to alfow the operator to determine the level flight indicated aimpeed value which corresponds to known indicated

~- ~ c~~b ~d d~ent. ~tructiom and ex~ples for detcnntilng cahbrated abapecds corresponding to known ind]-
cated ahspced shall alao be provided, Altimercr correction charts which provids position error correction versus indicated

~~s~ ~ vvid~ fOr ~1 ~~~ ~d eme%ency altimeter systems. Data shall be provided for all applicable flap set-
tings or other variations in wnfigurarion. A tcmpcraturc convenior@orrection chart which provides true free air temperature

(FAT) m a function of true draped and indicated tcmperamre, and conversion from “C to “F shaIl also be provided. For those
aircraft whose air data system position et-mm are insignificant, aimpeed, a.ltimde, and temperature calibration data may be

omitted with approval of the contracting activity (6.2.).

3.2.9.3.2~ PerformancedatachatsforfwcdwingaircraftpIesentcdwithinChapter7 shall
conform to the foUowing outlined criteria. Paragraph 3.2.9.1.11 contains chart sequence.

a. The crosswind chart shalf show the takeoff or landing conditions under which a
takeoff or landing is not recommended. Varioua wind velocities, mnway wind angle, and rotation or touchdown nkapeeds are
shown. Additional charts to obtain required information shall he referenced. When more than one contigumtion is possible foI
the applicable aircratl, the differences shall be indcated and the charts adjusted appropriately (figure 33).

b. ~ The idle fuel flow chart shall show idle fuel flow, pounds per hour, at the airframe idle throttle
position, at various altitudes and outside air temperatures. Additional charts, when applicable, depicting idle fuel flow at
various idfe conditions shall bc shown. Differences between idle fuel flow with bleed air ON or OFF and similar conditions

shall ah hc shown when applicable, The type of fuel used in computation shafl be shown in the subheading of this than (tlg-
UR 25).

c. TMs chart shalk show the torque available for takeoff, per engine for multi-engine

aircraft, at various outside air tempermrrca and aftitu&s. Maximum torque limits shall be shown when applicable. When ram
air (forward airspeed), pmp rpm, operation of engine auxiliary systems (Electrical Control Unit etc.), or nonstandard fuels
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affect thetorqueavailablereadingsobtained,thestandardsforwhlcbthechartwascompiledwillbeshownintheheadiigand
definedh tbesupportingtext.Allowabletoleranceforavailabletorqueshsll be stated when applicable (figure 34).

d. Takcmf& The takeoff chart shafl show the ground roll distance and total takeoff distance required to clear different
obstacle heights at various temperamres, altitudes, and aircraft gross weights. Wind conditions, contlgwation, power require-
ments, runway surface condition, and other applicable information as required by the contracting activity (6:2.) shall be given

in the subheading and explained in the text. Addkional charts required to obtain information shaff be referenced (figure 35).
Each approved takeoff technique shall be covered on separate charts.

e. ~ These charts shall show the recommended normal rotation and takeoff airs~eds for
the aircraft at various gross weights. Flap settings and other applicable information, as required by the contacting activity

(6.2.), should be given in the subheading or explained in tbe text (figure 37). Each approved takeoff tecluique shall be
cove~d on separate chats.

f’~ This chart shall show the relationship between indicated airspeed snd ground rolf dis-
tance during takeoff. The actual indicated aimpeed required at any distance traveled along the takeoff path shall be comput-
able from this chart. Computations shall be based on the required takeoff airspeeds for vmious aircraft gross weights and the
required ground roll distances for the aircraft gross weight being used. Addhional charts shall be referenced when input condi-

tions, i.e., airspeed and ground roll dktance vs gross weight are required in computing the acceleration check airspeed at
various predetermined distances. Condhions affecting aweleration check dktance performance shalf be indicated in tbe sub-

heading and explained in the text (figure 37).

L?. Awelerat.— stopd@#lc& Thischartshall show the actual dktance required to begin takeoff, accelerate to rota-
tion speed, abort the takeoff, and bring aircraft to stop. Computations shall be based on ambient temperature, pressure altitude,

and gross weight (figure 38).

h. This chart shall show the actual dktance requited to clear an obstacle after takeoff. Com-
putations shall be based on FAT, pressure altitude, takeoff weight, and velocity (tigum 39).

This chart is applicable to mult-engine aircraft&d shall show
the minimum controllable abspeed (Vmc) at various temperatures, aftitudes, gross weights, for aircraft control following en-
gine failure during takeoff. The cbmt shafl be predcated on the operative engine(s) capability to produce full takeoff power
md full takeoff power being applied during takeoff. The primary use of the chart shalk be to provide Vmc at takeoff and not to
provide single engine rate of climb information. Al applicable limits, e.g., m alder limit, shaff be shown and explained in the
text when required by the contracting activity (6.2.). Applicable conditions such as flap setting, landing gear position, etc.,
shall be included in the subheadhg or explained in the text (ti,gure 41). The effect of engine failure on takeoff, cfimb. and

mtising performance, the effect of ~indmifiing and feathered pm-pellers “on aimraft drag, et~., shall be describd,

J SWw@=hb ‘fMs chart sbafl present single engine airspeeds and rate of climb data for various tempem-
tures, altitudes, and aircraft gross weights. Single engine rate of climb shafl be based on takeoff airspeeds to include gti-up
and gear-down configurations. When alternate aircraft configurations change the vafidily of information bektg presented, ad-

ditional single engine climb chart.s shafl be prepared with in explanation of the aftemate cotilguration provided in the sub’
heading and witbin the text when necessary. Information indirectly obtained from the chart that would help in the

determination of the best course of action to be taken shall also be. included in the text Charts relsted to single engine opera-
tions i.e., single engine cmise, single engine control ahspeed, etc., shall be referenced in the text (figure 41).

k. ~ This chart shall present the time, fuel, and distance requi~d to climb. Computations shaff be based
on initial and final FAT, initial and find pressure altitude, and initial ~oss weight (figure 43).

/. Cm& The cruise chart shall show the obtainable airs~ed, required engine shsft horsepower, engine torque pres-

●
sure, shaft horsepower increase required due to increases in drag, fuel flow and optimum pmpelfer RFM for maximum range
during cruise ffight at various aircraft gross weights, aftitudes, and temperatures. The ptiicular aftitudes and temperatures at
which cruise data are to be presented shall be specified by the contracting activity (6.2.). This information shafl be presented
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for each engine when performance data pertains to multi-engine’ aircraft. When fuel flow variatiotm exist due to altermtc en-
gine operations such aa ECU ON orOFF,fuelflowforeachalternateoperating condition shall he shown. Single engine data

shall be placed on the same charts as multi-engine &ta for multi-engine aim-aft unless otherwise approved by the contracting
activity (6.2.). Cmiae cbmt.s shall be prepared for altitude, temperature and configuration as s~citied by the contracting ac- ●
tivity. hfaxiium performance, precautionary, and limits data shall be shown on each chart and explained in the text. Indicated
and true airspeed for each altimde shall be shown. When an altitude liiitaticm prevents safe single engine cmise for multi-en-
gine aimaft, the single engine graph shall be omitted. Additional charts related to cmise performance shall be referenced in
the text (figure 42).

Thk chart shall he prep@ in accordance with the requircmenta stated i“

n. Drag. The drag chart shall show additional shati hmaepower required at various airspeeda, altitudes, and tempera-
tures due to drag increases caused by changes in the aircraft external conjuration. Additional shaft horsepower shall be
given per engine for multi-engine aim’aft. Cbarta used in comection with the drag chat shall be referenced in the text.
Tabular data presenting each drag item and the dm.g area change in square feet shall he included in the text (figure 29).

0. Qmbk#mL The climb/descent chart shaU show changes in torque and horsepower required to obtain a desired
rate of cliib m deace.nt at a known gross weight and propeller rpm. For maximum rate of climb infomuttion, reference shall

be made to the cruise charts If the aircraft is other than clean, an increase in horsepower due to drag must he computed from
the drag chart and added to the horsepower required per engine. Charts used in connection with the climb/descent charts shall
bc referenced in the text and the single engine climb chart (tigurc 43).

p. ~ The approach speed chart shall present the recommended airapeeds during approach to landing
for the full range of gross weighta and flap settings for the aim-aft. The chart shall be vdld for all aircraft configurations un-
Le.ssotherwiac specified by the contracting activity (6.2.). Charts used in connection with the approach speed chart shall be
referenced in the text (figure 45).

●
9. ~ The l~~mg ch~ S~ shOw the toti ground roll distance for landing with no reverse thrust at known

gmaa weight, pressure altitude, and outside air tempcmture. Landing distance shall be based on touching down at the approach

s@ Ob~~ fiOm Me qp~ch SPC~ ch@ fu~ b~lng with 0- degrees and normal Lmdlng flapsettings. The correct ap
preach speed is obtained from the approach speed chart Landing Wkormance shall he based on a dry, level, hard surface run-
way. All &ta presented shall he baaed cm calm wind conditions, because wind speed and drection cannot he predicted. This
chart shall bc valid for all stmcs configurations unless otherwise specified by the contracting activity (6.2.). Ch?mt used in
computing landing tfistanccs shafl be noted in supporting text (figure 46).

These charts shall he prepared in accordance with the requirements stated in

3.2.10 This chapter shall contain the procedures (amplified checklists) from the time
a fhgbt is planned until the flight is completed and t6e aircraft is left pmpcd y parked and secured. The checklists shall include

cdf steps necessay to ensure safe flight under normal, night and instrument conditions. Only the duties of the minimum crew

ncccssary for the actual operation of the aim’aft shall be included Imtructiom for the operation of utility, avionics, mission
equipmen~ and controls are contained in Chapters 2, 3, and 4 and shall be included in this chapter only if neglect of such
operations aa positioning of utility equipment of armament switches would affect safety or efficiency of the flight m cause
damage to the equipment. (This dc-ea not preclude the inclusion of utility equipment checklists in chapters to which they per-

tain.) Only unique feel, characteristics, and reaction of the aircrafi during the various specified phases of operation, and the
techniques or prwedures used for taxiing, takeoff, climb, etc., shall be described in detail. AU precautions to be observed
during the various operations shall be covered. Procedures for operation under all adverse environmental condkions shall be
described. Instrument flight procedures shall be integrated with normal procedures as much as possible. For tircraft where no

unique or abnormaf techniques apply, refer to appropriate flight training publications, i.e., FM 1-203, FM 1-240.

‘o
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shaH be described.
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Uniqueresponsibilitieswhichresultfromthespecificcharacteristicsoftheaircraft

3.2.10.2 ~ Section 33shall contain the procedural steps to be followed
from mission planning throughwalkarnundcheck.Thefollowingprocedures, checks,etc.,shallbecontainedin this section.

3.2.10.2.1 ~ procedural steps shall be so designed that crewmembers are not required tn &trace steps. Insofar

as possible, checks shall be gmupsd to keep control manipulation and ground operating time at a mininn!m. phases IMY be

added or deleted to provide for special aircraft or special situations. However, the interpretation of the perimd of operation en-
compassed hy a given phase shall be identical in all operator’s manuals. The condition md response of a procedural step shaU
be separated by a lnng dash.

32.10.2.1.1 ~ Sequence of phases and actions shall be. arranged cbmnologically.

3.2.10.2.1.2 Ch%&s. AU checks shall be made from left to right or top to bottom except where cbmnology must take
precedence.

3.2.10.2.2 The following statements shall be included

“Items which apply only to night or only to instmment flying shall have an N or an I, respectively, innnedkitely

prwehg the check to which it is peninent. The symbol O shall be used to indicate if instslled or available. Those

duties which are the responsibility of the copilot, wiU be indicated by a circle around the step number i.e., @
STARTER and IGN. SYS circuit breakers — In. ‘he symbnl star A indicates that a detailed prm%dure for the
step is lncated in the petionnsqce section of the con&nsed checklist. ,~e symbol asterisk * indkaes that perfor-
mance of step is mandatoty for all thin-flights. In addhion tn thm-tight, the asterisked steps in thk checklist IMY

be used for combat,kactical nperatinns when authorized by the co nmwmder. ‘he asterisk applies nnly tn checks
performed prior to takeoff. Placarded items such as switch and contrnllables appear in boldface, capital letters.”

3.2.10.2.3 ~ The amplified checklist shall consist of numbered items supplemented where necessary
by explanatory material. Where required for emphasis, the item shall cnntain a brief explanation of why it is required. ‘lhese
checklists are provided in the operator’s manual fnr each aircraft. They are the basis nf all nperator’s checklkts and cnnsist nf

tbe following

a. The amplified nnrmal checklist for the pilot, copilot, and fhght engineer, shall be included as applicable.

b. The following paragraph shrill be included only in the amplitid checklist:

“Normal procedures are given primarily in checklist form and amplified as necessay in accompanying paragraph
form when a detailed description of a prncedure or maneuver ii required. A cnndensed version nf the amplified

checklist, omitting all explanatory text, is contained in the Operator’s Checklist, TM 1-~-~-CL~ To prti
vide for easier cross referencing, the procedural steps are numbered to cnincide with the conespcmding numbered

steps in this msnual.
.

3.2.10.2.4 ~ Cbecklkt format shall be as shown in figure. 47. All checklist titles,
such as BEFORE EXTERIOR CHECR, ENGINE-UP, etc., shall be bnld face capital type. Checklkt entries shall lx all capital
lettering. Checklist entries shaU be listed numerically and wifl be blocked Checklist entries that consist of two lines or more
shall have the first letters of each line of type aligned as shown in figure 47. Placarded items shall be in bnldface, capital let-
ters. Pmcedmal and technique paragraphs, usually consisting of subpamgmpbs, shall have type returned to the left margin.
This is the same as the standard pamgraphing used throughout the manual.

3.2.10.2.5 ~ The amplified preflight check shall include a before exterior check, if required, .md the ex-
terinr and interior checks.
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3.2.10.2.6 Whenrequiredbytheairaaficonfiguration,acheck giving all necessary actions that
must be pcrfonncd prior to starting the exterior check shallbe.included.Emphasisshallbeplacedonhemsthataffectsafety
duringthehapectionstofollow.Thisshallincludeacheckofthercqukedaircraftpuhlicadons,settingoftrimtabs,landing
gearhandlepcsition,aadsettingofrequiredelectricalswitches,armamentswitches,andcheck]ng safety devices, m ap ●
plicable.

3.2.10.2.7 ~ Only thoac exterior points which significantly afkt the flight shall hc indicated, avoiding
needless repetition of items which arc the normal responsibility of the maintcnamce crew. The criteria on which these checks

shall be based are safety of flight, items that have previously been a problem or that are anticipated.to bc a prnblem, and eaae
of accomplishing the check. Inspection usually shall proceed clockwise (as viewed from the top) around the aircraft.

3.2.10.2.8 ~ The complete interior check shall bc de.scrkd, including all necessary check items up to the
pnint where the pilot actually strops or places bimaelf in the seat. A requirement shall be included to ascertain that 20 neces-

w ~uipment (f~t aid kic fi~ ~es. PYIO@C~IC ~uipment. ~mft cOvem tie dOwnst cOntml l~ks. etc.). is stOw~ = E-
quired. A check of the heacbcst m-ca of the ejection seat shall be included to determine that the face curtain handles arc

P-Y atOw~. that tie cataPult Pin is ~s~ed and come.cted to the removal mechanism, and that the catapult tiring yoke is
prnpcrly positioned and comectcd. Inatmctiona shall be included to ensure that controls arc positioned and comected. Instmc-
tions shall bc included to ensure that controls arc pwitioncd aa necessary to facilitate the exterior check (only for those aircmft
where the interior check is performed hcfore the exterior check). On large aircraft, it may be necessary to include an interior

cbcck diagram.

3.2.10.2.9 Instructions shall be provided to insure paasenger briefing haa been cam-
pleted prior to starting engines.

3.2.10.2.10 Precautions to be observed and checks to be accomplished before starting en-
gine(s) shall be included. Such checks as should be accomplished before starting engine(s), but which cnuld not be properly
accomplished during the interior check (oxygen system, seats and pedals, safety belts and shoulder harnesses, parking brake,
etc.), shall be included. Instructions for positioning of all important controls and checking of all important indrcaton sbalf he
included. Inwofm as practical, all cnntmls shrdl bc positioned as required for engine starting. Functional checks shall hc in- ●
eluded for all those systems that cm be chwked before engines arc sta.rtcd. For those aircraft in which engine power is not
necessary, a requirement that flight controls bc checked for free. and comcxx movement shall be included. Instructions shall be

provi&d on the w of external power or auxiliary pewer unit and any necessary switching invokd in its uac.

3.2.10.2.11 ~ The complete prcxxdure for s~g the engine(s) shalf bc prnvided, including order of
starting for multi-engine aircrafl Except when significant differencca in procedures are required on multi-engine aircraft, en-
gine start pmcedurca shall not be repeated. For jet and turbine powered ainxaft, the meana to avoid bot starts and procedures
to follow when a hot start is experienced shall bc included. Procedures for engaging rotors for rotary wing aircraft shall he
given.

3.2.10.2.12 ~ When required, warmup and ground operation, power setting shall be specified.
Any special precaution or limitation shall & stated. For rotary wing aircrafl, if applicable, a requirement for ffight control
check before mm is engaged shall bc included.

3.2.10.2.13 AU checks to be accomplished before taxiing, such as check flight controls for free and cor-
rect movement (for thoac aircraft which require engine power to pcrfotm tbk check), windows and docna, cnntml locks,
hydratilc prcasure checks, obtain clearance to taxi, advise crew, and ch.%k seat belt faatened shalf be included.

3.2.10.2.14 3hiing. Any unusual taxiing characteristics or tec~]ques shall he described, including special instmctions
for engine cooling, reverse pitch, and usc of brakes. A requirement that operation of flight instruments he checked during taxi-
ing shall be included

3.2.10.2.15 ~

ignition, use of brakea, etc.
Inatructiom shall be given fnr checking engine prnpcller/rotor operation, including power, ●
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3.2.10.2.16 ~ AU checks which must be accomplished prior to takeoff that have not been done previously

●
shall bc listed, such as trim setting, flap position, flight instntments set, doors secured, and crew ready for takeoff. A check for
free movement of the ffight controls shall be included. This check shall be located as near the end of the before takeoff check-
list as is possible.

3.2.10.2.17 LiwA@E& When aircraft configuration or mission requirements preclude performance of some of the
takeoff checks before taxiing onto tbe active mnway, a lineup check shall be provided. This may include activation of
anti-icingjdeicing system switches, transponder switches, setting or aligning gyros, or stabilizing power prior to starting
takeoff.

3.2.10.2.18 IAkedE Takeoff techniques that will be required to produce the results stated in the takeoff charts in Chap
ter 7 shall be coveted in detail. Techniques for minimum run, obstacle clearance, crosswind shiphoard, etc., takeoff shall be in-
cluded, when appropriate. Manipulation of brakes and throttleslpower levers, etc., shall be described. Detailed information

shall bc given regardhg unique reactions of the aircraft during takeofi whether nose wheel should be raised on takeoff nut,
whether aircraft must be ptdled off the ground gently or firmly, corrective action to be taken for pssible unfavorable tenden-

cies, etc. Instructions for whether a takeoff should be continued or aborted under various circumstances shall be included.

(Chapter 9 contains abort procedures.) Operational consideration and general roles contributing to hover capability and power

availability shall be stated. Unique boverhaxi, sideward and rearward fllght technique, and power check shall be included.
The necessity for a prepared runway shall be dkcussed for various conditions of altitude and weight for aircraft which may be

required to operate from temporary or utilnished mnways.

3.2.10.2.19 ~ All actions to be accomplished immediately after takeoff, such as brahg wheels (if neces-

sary), retracting flaps, switching off emergency fttel system, repositioning fuel switches as necessary, shutting down auxiliaty
power plant, and switching off landing and taxi lights, shall be listed. If flap retraction procedure differ under various condi-
tions (heavy weight, weather, etc.), it shall be so stated. As applicable, minimum airspeed and altitude for retracting flaps shall

be covered. If flaps should be brought up in small increments rather than in one steady movement, it shall be so stated. A min-

●
imum flap retraction airspeed chart shall be included for aircraft of highly variable gIoss weight. All actions that are required
to establish the required climb shall be covered, including airspeed at which climb should be started.

3.2.10.2.20 Climb. A description of any unique climb technique that will be required to produce the results stated in the
climb charts in Chapter 7 shall be included, Unusual characteristics of the aircraft in climb shall be ind]cated. Since the

preceding paragraph includes the climb checklist, this paragraph shall contain discussion only.

3.2.10.2.21 - Explain all actions that must lx taken when the transition from climb to cmise is made. Describe
any particular matters that must be considered during cmise flight. Reference shall be made to Chapter 2 and 7 for fuel system
management and any other matters that should be conside~d during flight. Actual procedures shall not be covered hew the

reader shall simply be reminded of the actions that must be taken during cmising flight. Details of manual leaning, fuel system
management, etc.. shall be included by reference to the appropriate chapter of the manual.

3.2.10.2.22 Both checklist and a discussion of this phase of operation shall be included as ap
proptiate. The checklist shall include all checks which must be made immediately before and during a descent preparatory to
landing. Special instructions regarding various types of descent, such as ctuising and rapid, shall be included as applicable, in.

cludktg arty special devices that may be provided to facilitate descent.

3.2.10.2.23 All checks that must be made immediately before entering the traflc pattern until tbe land-
ing is committed shall be covered. ‘his shall include a check to ensure that the Iandhg gear and fuel system is set for Iand]ng.

3.2.10.2.24 Lmding. This paragraph shall lx divided into two parts a landing checklist and a narrative discussion of
the landing problems and techniques. The kmdktg checklist shall include afl actions to be performed fmm the time the landing
is comntittcd until it is effected. Landing techniques required to prtuiuce the results stated in the landlng charts in Chapter 7

●
shall be included. A statement to that effect shall be included. The exact techniques on which the charts are based for use of
brakes, nose wheel on or off the mnway, drag chute deployment, etc., shall be given, Heavy weight, crosswind, wet, and mini-
mum mn landings shall be covered, includhg instructions for use of brakes, reversible pitch propellers, and other devices that

I
I
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maybeusedtoaccomplishthelandingan%rtheafter-landirgroll.Approachandlandingairspeedcorrectionsrequiredto
compensateforgustsshallbecoved.Inparticular, the landlng techniques from the viewpoint of recommended maximum
and minimum approach and landlng airspeeds as influenced by aircraft flight classification, aircraft strength, aircraft touch-
down bounce characteristics, and other ainmft chamcteristics shall be included. Reference shall be made to Chapter 7 for sup
plementd information provided by landing and approach speed charts. Coverage of approach and landing should include
cautions if applicable in the use of the engine during approach, performing a go-around, for the use of the angle of attack in-
dicator in making an approach, etc. ShIpLroard landing tecti]ques when applicable shall be included for rotary wing aircm.ft
when unusual characteristics dictate.

3.2.10.2.25 All imtmctions, such as trim changes and flap settings for executing
go-around if the landing is not completed, shall be included. Proper Ormttle/power lever technique shall he emphasized, if ap

plicable.

3.2.10.2.26 All checks and operations to be performed from immediately after landing until the patilng

mea is reschcd shall be included.

3.2.10.2.27 ~ A checklist shall be provided covering proper procedures and precautions for stopping
engines.

3.2.10.2.28 Instmctio,m for setting of all controls, control locks, and safety devices for
securing the airmaft shall be provided for pilots and crew. The following shall be included regarding forms amoration by the
flight CRW.

“In addition to established requirements for reporting any system defects, unusual and excessive operations such
as hti landing, etc., the flight crew will also make entries on DA Form 2408-13, to ind]cate when any limits of
the operator’s manual have bce.n exceeded.”

3.2.10.2.29 The sequence with thk section may he altered and s~citic checks deleted or added when approved by the
contracting activity (6.2.).

3.2.10.3 ~ Unique qualities and capabilities of the aircraft under instmment flight condi-
tions shall be briefly described. Only those procedures and techniques that are used for instrument flight that are diffetent
from normal procedures (Section XX) shall be discussed in thk section.

-3.2.1 O.3.1 ~ t%racteristics of the aircraft on instrument takeoffs and initial climb shall he briefly
stated, including effect of restriction to vision in poor visibMy. Instructions shall be included regadlng preparation, techni-
que, power settings, wing flap settings, a.bspecds, etc., if different from VFR instructions. (Reference shall be made to normal

takeoff procedures). lime required for insuumems to warm up, ovedoachng of batteries when all instmment aids are on
during taxiing, etc., shall be noted.

3.2.10.3.2 Recommended technique for accomplishing climbs under instmment conditions shall be
given. Any limitations, such as maximum bank in a climbing mm shall he covered, including slow airspeed and low rate
climbs.

3.2.10.3.3 In’ Coverage of precautions (if appropriate) and tectilques to be observed during instrument
cruising flight shall be included. Aircraft flight characteristics at h]gh and low airspeeds during instrument flight shall be in-
cluded. Desired aimpeed range for instrument flight shall be stated with reasons.

3.2.10.3.4 ~ The qualities of the aircraft and the best techniques to employ during instrument descent

up to the maximum rate of descent shsll be included, together with any limitations. Fuel used and emergency penetration con-

figuration shall be included.
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3.2.10.3.5Holding.Recommendedpowersettings,aimpeeds,andconfigurationforholdingshallbestated.Anyun-
usual holdhgcharacteristicsandspecialprecautionsshallbecovered.

3.2.10.3.6~ Thegeneralqualitiesandcapabilitiesoftheaircraftoninstrumentapproachesin-
cludingaircmftcontrol techniques shall hc described. preparations to be made prior to initiating an instrument approach shall
be given.

3.2.10.3.7 PrcpamtiomandprocedurestobefolfowedinputtingtheaircraftundertheCOIIEO1of
theautomaticapproachequipmentshall bc described, includkrg special precautions and techniques. indications that would

signify satisfactory or unsatisfactory approaches shall be covered, including procedure for breakiig away from mrsatisfacto~
automatic approach.

3.2.10.4 ,%.cI&I IV— Flig~ TbksectionshalldescribeuniqueRightchamcteristicsofthepardmdar
aircraft.Emphasisshallbeplacedonadvantageousfhghtcharacteristicsaswellasonanydangeroustendencies.Theextentof
coveragewilldependprincipallyonthety~ofakcmftbckgdkcussed.Extensivecoveragewillberequiredonaircraft
havingunusualflightcharacteristics.

3.2.10.4.1Stall&Thepower-off and power-on stalling characteristics of the airplane in the takeoff, landing, md cmise
configurations shall he included. Stalling cbamcteristics shalf be included for the approach configuration if sufficiently dlf-
fercnt from landing. A definition of power-off and power-on as used in the discussion slrall he included. Jnfonnation about the
stall warning shall also be included. Bothnormalandacceleratedstallssbdlbecovered.Recommendedprccedumsforac-
complishingstallsshalfbeincluded.Stallrecoverytechniqueshallbeemphasized.Forhelicopters,appropriateinformation
shall bc included on blade stalls.

3.2.10.4.2 ~ Illustmions that may be required in Section IIf shall be in the sane style and format required

by 3.1.6 Ornr 3.1.6.3.19.

3.2.10.4.3 SMdar.L (13.ed Wing Only) Stalling airspeeds for airplanes for various contlgmations such as takeoff,
landing, and cruise shall be presented showing the variation with bank angle and gross weight. Power-on or power-off shaU be
stated and these terms shall he defined as used in the chart. If power-on is covered, difference with power-off shall bc stated

the reverse shall be accomplished if power-off is included in the chart.

3.2.10.4.4 S@& (Fixed Wing Only) Spin characteristics and limitations shall & given, including details of any special
technique ~commend.ed for recoveV. Recovery technique shall be given whether or not spins are pmnitted. Altitude lost irr
effecting a recovery and minimum altitude at which bailout must be effected if aircraft has not been brought under conhul
shall be stated.

3.2.10.4.5 Diyiog. The diving characteristics of the ahcmft shall be described with particular emphasis on high sped
diving and compressibility effects. Dive recove~ tcchrique and precautions shall be given, including any special information
regtilng power plant operation zmd oirn changes. For highly maneuverable aircraft, dive recovery charts shall he included
for various G pullouts.

3.2.10.4.6 Qiye rEXOVeI@WIL Dive recovery charts shall hc included for various G pullouts for vsrious combmatio~

of altitude, airspeed, and angle of dive for aircraft required to perform tactical dives.

3.2.10.4.7 Maneuvering Right shall hc dcscribcd, including characteristics under accelerated flight
condhions. Stick forces shaU bc included, emphasizing conditions that may result in stick rcverwd.

3.2.10.4.8. ~ Detailed coverage of the effectiveness snd unusual reactions that maybe encountered in the

●
operation md use of tbe flight controls shall be included. AU the various types of flight controls, such as ailemm, elevators,

mddem, stabilators, trim tabs, speed brakes, slats, cyclic stick, and collective pitch shall he described. ‘fire text sbsU state

whesl and how the various controls are used to achieve msximum kmefits and what precautions mist be observed. Tire
capabilities and limitations of power-boosted systems when power hcest is inoperative shall he covered.
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3.2.10.4.9
donsofslowflight,cruisingtight,andhighspeedflightshallbeincluded.

The characteristics of the aircraft under condl-

3.2.10.4.10 ~ Changesinflightcharacteristicswbhexternalloadsshallbedescribed.

3.2.10.4.11~ Asapplicable,coverageofcharacteristicsandtechniquestobeemployed
whenoperatingwithasymmetricalloadsOrconfigurationsshallbeincluded.

3.2.10.5S@ionV — Adv~ ‘Ilk section shall provide information relative to operations

that are unique to the specific aircraft under adverse eovironmetml conditions (snow, ice, and rain, turbulent air fkght, ex-
treme cold and hot weather, desert operations, mountainous and altitude operations) at maximum gross weight, etc. This sec-
tion shall be ptimarilynarrativeh nature.Checklistsshall be avoidet they shall be used only to cover specific procedures
that are characteristic of all weather operations, such as oil dilution or prcpwation for mrbtdent air fllght. ‘His section shall not
include description of equipment since that information is covered elsewhere. Aninuoductmyparagraphshallbeincludedex-
plainingthefunctionofthissection,andthatthechecklistsh SectionU provideforadverseenvironmentaloperadom.

3.2.10.5.1 A brief discussion of the general problems involved in maintaining satisfacto~

operation in extreme cold shall bc included. The relationship of proper engine shutdown to subsequent engine starting shall be
emphasized.Referenceshallbemadetoicingconditionscoverageeliewhereh tlischapter.Anyspexialproblemsresulting
from operations where snow is present shallbeincluded,

3.2.10.5.2 Specialproblemssuch as application of heat, removal of ice and snow (from the
aircraft surfaces, fuel and oil tank vents, pilot tubes, props, etc.), and SUPPIy of external power shall be included.

3.2.10.5.3 &@uGu@. Any special precaution that must bc observed before stating the engines such as removal

of oil immersion heaters, removal of ground heater ducts, priming, pulling through of propellers, and nacelle preheat for
turboprop aircrafi shall be included. Cold weather starting techniques shall he explained. The use of special fuels, carburetor
heat, etc., shall be covered.

3.2.10.5.4 ~ ‘Ilk shall include coverage of carburetor heat, cowl flap position, technique of
switching from special waning fuel, etc. If oil dilution is available, the fuel boil-off pmcedurc shall be covered, includlng a

reference to the oil dilution table. The importance of ground testing of systems which may be adversely affected by cold
weather shall be included

3.2.10.5.5 ~ Unique techniques and precautions to be obsewed when taxiing on snow,

ice, or slush-covered water where ice is suspected shall be explained. A requirement that wheels wiU be visually checked by
operatorlgmund crew to ensure they are turning shaU be included.

3.2.10.5.6 ~ A check for ice and snow buildup on the aircraft shall be included.

3.2.10.5.7 ~ Unique techniques and precautions to be observed when taking off under cold weather conditions

shall bc inclu&d. The effect of snow- or ice-covered runways on takeoff, of extremely cold weather on engine and aircraft
performance+ etc. shall he covered.

3.2.10.5.8 Duiw@@L Any special precautions that must be observed during flight in extreme cold, such as cycling
propeller governing systems, shall be described.

3.2.10.5.g ~ i%y special instmctions regardhg descent as may he applicable to cold weather operation shaUbe
included,such as switching on the auxiliary power unit early to ensure that it is sut%ciently warmed up prior to landing.

3.2.10.5.10 _ Uniquetechniquesandprccaudonstobeobserved during landing in cold weather shall be in-
cluded. The usc of brakes and reverse pitch propeUers when landing on snow- or ice-covered runways shall be covered. Any
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restrictionsregadhg the use of landhgordkeflaps when landhg on snow. or slush-covered runways or slush-covered water
where ice is suspected shall be included.

3.2.10.5.11 ~ The propermethodofshuttingdown the engine shall be given, including a table showing
therequiredoildilutiontimeforvarioustemperatures.Thetechniquesandprecautionstobeobservedinusingoilddution

shall be covered. Operation of systems depending on engine oil (supercharger clutches, propeller governor, etc.) to ensure that
these systems are supplied with diluted oil shalf be included. Complete instructions for purging normal fuel from the system
and filling the lines with special fuel shall bc included. Tlmc, speed or other requirement for turbine temperature S:ablfimtion
prior to shutdown shall be stated.

3.2.10.5.12 Coverage of duties to be accomplisbcd before leaving the akcraft, such as leav-
ing canopy slightly open, positioning of doom, battery care, and installing covers, shall be included.

3.2,10.5.13 The same principles as outlined in cold weather operation (3.2. 10.5.1),
shall apply to the desert and hot weather operation section.

3.2.10.5.14 Comments on the general qualities of the aircraft in turbulence and
thunderstorms shall be included. A description of the technique to be used shall be given, and all preparations to be made

before entering turbulence or thunderstmms shall be. included.

3.2.10.5.15 General coverage of the problem of ice and rain during each phase of flight, such aa before
takeoff, takeoff, climb, and cruise, sbalf bc included and provisions for guadlng againat wing, rotor, prope~er, carburetor,
intercooler, etc., icing shall be mentioned. The effect of engine power, airapeed, etc., on performance of the icc and min

removal systems shall be mentioned. The temperature range and other condhions at which anti-icingJdeicing systems are used
shall k. dlSCUSSd

3.2.11 Chapter 9 — ~ This chapter shall clemly and concisely describe the procedures to be fol-
lowed in meeting an emergency that could reasonably be expected or encountered. Emergency prmedure paragraph titles
shall be based on how the’ pilot recognizes the emergency rather than what cauaed the emergency (for example, “LOW RPM

not “GOVERNOR CONTROL FAILfJRE). Complete covet-age is required regarding the feel, characteristics, and reaction of
the aircraft during’ various emergencies affecting Right, such as fhght with one or more engines inoperative and ditching. Aff
precautions (warnings, cautions and notes) to be obserycd in coping with and emergency shall bc included. ‘fhk chapter shall
contain an emergency amplified checklist. ‘l%is shalf be developed from the material contained withh this chapter and the ap

plicable material contained in tbe chapters previously mentioned

a. Emergency pmcedu~s iqconnection WMI the utility systems shall be desctibcd in Chapter 2, Section EL Emergen-

cy operation of utility systems shall,be in:ludcd in this chapter insofar as it may affect safety of fhght.

b. W]thin an emergency classification (e.g., engine, tire, etc.) emergencies that have identical corrective actions may
be combined under one paragraph heading.

c. Those checks that must be performed immedhtely in an emergency procedure shall be underlined.

3.2.11.1 S@on 1- ~rc~ Section I shall contain emergency prcadnes to be taken in the event of an
aircraft system malfunction under various condkions.

a. The following statement shall be included

“Emergency operation of mission equipment is contained in this chapter insofar as its usc affects safety of Right.

Eme@ency procedures are given in checklist fotm when applicable. A condensed vemion of these procedures is

contained in the condensed checklist TM I-XXXX-XXX-CL.
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NOTE

Theurgencyofcertainemergencies requireshmnediateandinstinctivenctionbythepilot.
Themnatimportantsingleconsiderationisaircraftcontrol.Allproceduresaresubordinate ●
toIlisrequkement

ThetermLAND ASSOON ASPOSSEWEisdefinedaslandingatthenearestsuhablelandingarea(e.g.,openfield) without
delay. (The primary consideration is to ensure the survival of wxupants.)

The term LAND AS SOON AS PRACf’fCABLE is defined na landing at a suitable landing area. (The primary consideration
is the urgency oftheemergency.)”

b. ‘fire foUowing statement shall be included for helicopters only:

‘The term AUTOROTATE is definwl as adjusting the flight controls as neceswwy to establish an autnrotational de-

scent.”

c. The folloiving statement shaff be included for rotary wing aircraft only:

“Other terms mny bc defined, as necessary, to simplify rhe procedural memory steps witbin the existing emergen-

CYprncedu~. ne term can then be used as an emergency prcedum step instead of the steps used to define it”
EXAMPLE The term EMER SHUTDOWN is defined as engine stoppage without delay and is accomplished as
folfowx

1.

2.

3.

Ihmle — Qf&

hes — (2EE

— f2EE

3.2.11.1.1 Emergency exists and equipment shalf be illustrated. The following illusua-

tions shall he presented, as applicable, in support of the text, aircraft desigm and equipment.

a. This shall be an illustration of the aircraft interior showing life support equipment, per-

manently instalfed in the aircraft such as tire axes, fkues, pyrotectilc pistols, and hand fm extinguished (figure. “48). This il-

lustration shalf not include systems emergency equipment, such as emergency hydraulic controls, engine fire extinguishing
systems, and emergency landlng gear controls.

b. If the akcraft is large enough to permit movement of personnel, emergency

stations and mutes of degrees to he fnllowed in tlight and after crash landlng on land or water shall he indicated fnr alf person-
nel. Coding shafl be used to differentiate between mutes and exits to be used in flight and those to be used after a crash land-
ing (figure 48). This iffustmtion shalf be an interior view or as viewed by rfre occupants of the aircraft and may be combmed
with the emergency equipment diagram and the emergency entrance diagram, unless the resulting illustration wnuld be con-
fusing.

c, ~ A diagmm shall be included illustrating points at which emer8ency entrance can be affected

into the aircratl after it has cmsb landed. This illustration maybe combined with the routes of escape and exits diagram, unless
the resulting iflus!ration would be confusing (figure 48).

3.2.11.1.2 Jjngin& ‘he necessary paragraphing shall be prnvided to “set forth the emergency procedures tn be taken in

the event of m engine malfunction under the vsrious conditions. ●
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I Dower cOmittUR A description of the characteristics and reactions of the

●
aircraft when flying with one or mom inoperative engines or with an engine having only partial power capability shall be in-
cluded. Emphasis shall be given to any special precautions which must be observed and any dangerous tendencies of the

aircraft. Information shall be included on how m determine which engine is inoperative. The problems of maintainkg altitude,
directional control, and any other special considerations shall be discussed.

b. ~ Additional paragraphs shall be included as nea.ssary to indicate

action to be taken in the event of engine malfunction under various conditions. Partial engine malfunctions shall bc described

as well as complete engine failure. A complete checklist procedure to be followed in shutting down the malfunctioning engine
and establishing continued flight shalf be included. Jnsofar as possible, shutdown procedure shall be identical to that required
in the event of engine fire. Recommended best techniques and procedures for crash landing wh]le operating with avoidance

areas (such as with]n the shaded mess of tbe height velocity diagram) shall be dkcussed.

This shall include possibilities of an abort

during the takeoff run, immahately after liftoff and continued flight. Coverage shall be included for both complete engine
failure and partial loss of power. For rotary wing aircraft, differentiation between engine malfunction while at a hover and en-
gine malfunction after takeoff (in tmnslatioml lift) shall be included. The description pertaining to these two types of mal-

functions are. not necessarily the same as the description of engine malfunction during cruise. Information shall bc included
concerning jettisoning external stores, landing gear rctmction, pilot techniques, best airapeed for minimum power required
(partial loss of power), etc. Reference shall bc made to the paragraph in this chapter concerning runway barrier engagement
(3.2.11 .l.8b).

d. ~ Reference shall be made to the chart data in Chapter 7 covering cruise cmmol

with one or more engines inoperative. The effect of loss of each engine’on the various aircraft systems and equipment shall be
included. For example, coverage shaU be included for, increased time to extend Iandlng gear and wing flaps when one engine
is inoperative, fact that powered flight controls may become ineffective when speed brakes arc extended with one engine in-

●
operative, etc. Pmcechms to be followed in the event of partial power loss as well as for the complete engine failure shall be
included, except that inclusion of information which is common knowledge to qualified aviators, such as maintaining aircraft

control, and radio transmission, etc., shall not bc requifcd.

For multi-engine aircraft, procedwes shall be provided for loss of one

engine while on final approach in the Iand]ng cotilguration. Information shall be included concerning application of maxi-
mum controllable power, jettisoning external stores if applicable, landkg gear position, use of flaps, pilot tcchnique$ and

airspeed requirements.

f’~ fnstmctions for proper meana for restarting an engine in flight and rcsundng normal
flight shall be presented, including such specific restart details as altitude, airapeed, rpm, etc. Special emphasis shall bc placed

on these criteria, and if considered advantageous, may be presented in chart form. A warning shall be included to the effect
that the engine should not be restarted unless it can be determined that it will be rcaaonably safe to do so.

g. ~ As applicable, this shall include glide requi~ments that will result in maximum range
with no power available. This information is required for all single-engine and twin-engine aircraft. A graph, showing glide
distance attainable from the service ceiling to sea level, shall bc included (figure 49).

h. A chart which preserm autorotational rate of descent vemus indicated airspeed
at normal rotor speed shafl & provided (figure 50). The indicated airapceda for miniium rate of descent and maximum glide
distance shall be shown on the chart. Data andlor insuuctions for determining autorotational descent information for varia-

tions in aircraft cotitgurations shall also be provided.

one or ~ The rcconunended pmcedue shall be described, including impor-

●
tam precau~ons. A brief discussion of any changes in the use of landing gear, wing flaps, slats, etc., during such Iandmg shall

be included. For single-engine and twin-engine aircraft, proper landing prmcdure with no power shall be emphasized. For
rot&y wing aircraft, reference shall be made to the height velocity diagram.
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j. ~ RecommendedproceduresshaUbedescribed,in-
cludhgimportantprecautionswhen different from go-wound with engines fully operative.

k, He@uJ&@ Thk paragraph shall discuss the minimum height for safe landing foUowing loss of power for ●
both single or mtdti-engine helicopters. Additionally, initial engine failure for a multi-engine helicopter shall be discussed.
Plots of height required for safe autorotational landing after loss of power and initial engine failure shall he included as ap

plicable. For a multi-engine helicopter a recommended appruach corridor with the critical engines inoperative shalf be shown
on the plut Regions of caution, avoidance, and snfe operation shall hc shown (figure 51). The plots will bc based on initiation
of the ncccssary manual collective pitch cuntml motion after at least a two-second delay following loss of power or as ap-

proved by the procuring activity (6.2.)

3.2.11.1.3

a. Instructions shall be given regarding rccomtnended pmccdum in the event of runaway propsller
and other types of propelfer failure Instructions shaU bc included r~gard]ng action to he taken if prupeUer dces not fe+wher
pruperly.

b. ~
. .

Instnrctions shaU be given regarding aU modes of direc-
tional control malfunctions and tail rotor failures. Coverage shall include emergency procedures to hc used in the event of
failures during takeoff, while hovering, in fhght, and while landing. Instructions for the possibOhy of maintaining powered
fhght as oppmcd to autorutation stroll hc included. Descriptions of malfunctions shalf be in terms of pilot cues.

c. This shaU describe nnd differentiate between real.
fumxions within the transmission, malfunctions of the drive system between the engine and transmission, and malfunctions of

the drive system hetwcen the transmission and main rotor. Actual and erroneous instrumentiwaming light indications shall be
discussed, includhg pruccdurcs for specific malfunctions.

d. Other emergencies such as gruund rcsonancc and mast bumping shaU be descrihcd. Resttic- ●
tions and preventive actions shaU be described if applicable.

3.2.11.1.4 Eir& Insmtctions shall bc included for aimaft fires as follows:

Jnstmctions shall hc included regarding the recommended method of dealing with engine tires on the

gruund and during flight. Insofar as possible, engine shutdown pruccdurc shall be identical to that during engine faihtrc.

b, J3@a@i& Instructions shall he included regarding procedure to hc followed when a fuselage tire breaks out.
Warnings regarding dangem involved in using fue extinguishing agents shun be included.

Instmctions shall be included on means of dealing with wing fws. instructions shall be given m shut
down systems which may be feeding the fire.

d. ~ Any spccid imtmcrions regarding means of dealing with an electrical tle shall b included. If
some of the aircraft fire extinguishers arc not tu bc used for electical frcs, a statement shall hc made. to that effect.

Instmctions shall hc given for most rapid means of dissipating smoke and toxic

fumes;

3.2.11.1.5 ~ Instmctions sbzdl be given for metftuds nf dealing with fuel system failures nnd shall include a

description of ‘and differentiation between metering system failures (gnvemor failwes, etc.), fuel pump failures and control
linkage failures (loss nf fuel control with fuel input in a fixed pusition). Emergency procedures shall be included for each con-

dkion. ●
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3.2.11.1.6~ fnstmcdonsshallbegivenformethodsofdeahng with electrical system component

●
failures under emergency condkions. Procedures shall be expressed in tcnns that indicate the action to be tsken. If circuit

breakers are push-pull type, procedures shall indicate in or out. In cases where circuit breakers are switch type, procedures
shall indicate off or on.

3.2.11 .1.7 ~ fnstmctions shall be given for methods of dealing with hychmdic system component
failures under emergency conditions.

3.2.11.1.8 ~ Instructions shall be given regarding landing and ditching emergencj’ procedures as
follows:

a. ~ This shall describe means of accomplishing emergency descent m applicable. Emergency de-

scent should not be confused with rapid descent which is described in Chapter 8. Rapid &sccnt is a maximum performance

effort with full consideration for all limits emergency descent is a maximum effort in which damage to the aircraft or power
plant must be considered secondary to getting the aircraft down.

b, ~ preparation, warning signals to crew, approach, crew/passenger positions,

harness locks, landing technique, routes and methods of crew exits, etc., shall be included for both had and soft ground.

Landings with one or mo~ landing gears retracted, flat tire, no wing flaps, landing on unprepared runways, etc., shall bs

covered. Proper runway overrun barrier tid banicadc engagement tec~lque shall be described. Information shall be included
regafllng pilot technique required for proper engagement, cautions rcgard]ng the pilot’s head position in order to minimize in-
jury in the event the barricade upper loadhg strep should enter the pilot’s compartment, and any other pertinent information.
Information regailing pilot techniques for forced landings in trees or wocded areas shsll also hc included.

c. The body positions to be used by passengers and crew in emergency landings shall be illustrated.

● d. Qit&jng Instmctions shall be included for ditching the aircraft. The ditching capabfities of the aircraft and the
advantages of d]tching versus bailout (or vice versa) shall be included. The following shall ~ &scribed preparation warning

signals to crew, approach; crew/passenger positiony dhcbing equipment, such w dkching belts and bulkheti, “lsnding teclud.
quex duties of each crewmember immcchately after dkching, such as release of life raft and securing of necessary supplie$

and methods of crew exits.
.,

e. ~ As applicable, m WMration shall be included showing the position of each
crewmember during ditching and crash landing.

,,

3.2.11.1.9 Eh@$@mk This section shall describe procedures to be employed in event of flight control failure.

3.2.11.l.io~ Forauaircraftwhbestablished crew bailout or ej~tion p~dures, the t&hIdques.

precautions, and warning signals for leaving the aircraft in flight shill be described, including instructions for separation fmm
the seat. Bailout procedures to be used when seat ejection fails shall be included. The @per method of pfeparing the aircraft
for bailout and method of jettisoning pilot’s compartment enclosures and doors shall be indicated. A pictorial sequence of

operations for ejection shalf be provided, including alternate methods of removing safety pin where applicable.

3.2.11.1.11 AU means of accomplishing emergency jettisoning of fuel, cargo, equipment,’ etc.,
shall be coveted. Appropriate cautions relative to possible &mage that may result, sudden sh]tihg of center of gravity, etc.,
shall be included.

I 3.2.11.1.12 Other emergency pnxedures may bc added as required, e.g., doors open.

●
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3.2.11.2S@pn II— Mk~ Section11shsll cover all mission equipment malfunctions that constitute a

ssfety hazad during operation. Emergency pmcrxitres wilf be outlined as in Section I mrd shsfl include cmrcctive action to be

taken. Mission equipment shsfl include the following, m applicable ●
a.

b.

c.

d.

e.

Annsment systems.

Chemicrd systems.

Avionic systems (special equipment).

Photographic systems.

Cargo systems

3.2.12 &z@t!&r A — Re6zeo.w& This appendix shall be prcpamd in accosdmwe with MIL-M.38784. Only those pub-
lications referenced in the text shall be listed in the appendix. Department of the AnnY blank forms and military specifications

shafl not be used.

3.2.13 -dix B — Ab~ A glosssry of abbreviations and terms used lhmughout the text shall bc

prepared ss double column, single spaced.

3.2.14 In&s. An alphafxtical index shsfl be prepared in accordance with MSL-M-38784. Index shall contain double
column format for subject psragmph, figure, table, and page numbma.

3.3, This msmmf shall provide a condensed version of the amplified checkfist (3.2.10.2.3

and 3.2.1 1). Arrangement of the msmmf shall be as follows

●
3.3.1 Unless otheswise. specified by the contacting activity, the operator’s checklist

technical mammf shall be prepared for publication as a 4 1P” by 8“ looseleaf technical mammf snd shafl comply with the fol-
lowing requirements except those designated to apply to alternate operator’s checklist only.

3.3.2 The cono’acting activity hss the option to specify that a one or two page 8 1/2” by

11” alternate operator’s checkfist be prepsred (6.2.) instead of the standard operator’s checklist. The alternate opmtor’s
checklist shafl comply with the following requirements except !hosc designated to apply to standard operator’s chcckfists only.

3.3.2.1 ~ The standard operator’s checklist shsfl be. prepared for a tinaf page size of 4 1L2inches wide

by 8 inches in length. The ussble mea for preparation of the standard operator’s checklist shall be in accordance with figure
53. The alternate o~rator’s checklist shsll be prepared for a tinaf page size of 11 inches wide by 8 1/2 inches in length. The
usable area for preparation of the alternate operator’s checklist sbafl be 10 1/2 inches wide by 8 inches in length.

3.3.2.2 The standard operstor’s checklist type style, size and spacing shall be in accord-
ance with figure 52. The afternate operator’s checklist type style shall ha a aanscrif type such as futura. Type size and spacing
shall bin accordance with figure 53.

3.3.2.3 ~ The publication number for stsndsrd and alternate operator’s checklist techni-

CSImammfs will be assigned by the contracting activity (6.2.).

3.3.2.4 ~ MarginaJ copy for standard and alternate operator’s checklist tcchnicd manuals shall consist of
the publication number, page number, and change number (when applicable).

●
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3.3.2.5~ Thepublicationnumberforthestandardoperator’schedlkttecti]cdmaul shallappear

●
inthecenterofthetopmarginasshown in figure 52. The publication number for the altemnte operator’s checklist Ectilcal
manual shall appear at the right-hand side of the top margin of each printed page.

3.3.2.6 ~ Pagenumbms in standard operator’s chddkt technical manuals shall consist of a capital letter

separuted from an Arabic numerul by a dash. The letter shall identify the pm of the manual as follows N for Normal E for
Emergency, and P for Performance. Page numbers for basic manual pages shall be centered on the bottom of the page. Pages

containing general information and scope shall be numhcred with lower case Roman numeral> i, ii, etc. Page numbers in the
alternate operator’s checklist technical manual shall be one-pan Arabic numerals and shall be placed at the center of the bot-
tom margin of each page.

3.3.2.7~ For standanl operatnr’s checkhst technical manuals, each page containing

changed material shall bear the appropriate change number (C 1, C2), and shall be located adjacent to the page number. The
change number shall k furnished by the contacting activity (6.2.) prior to preparation of reprwluction copy. For alternate

operator’s checklist technical manuals only revisions shall he prepared, therefore change numbem and symbols do not apply.

3.3,2.8 ~ For standad operator’s checklist technical munwds, all text shall be prepared in a single

column page in accodance with the usable area of figure 52. The alternate operator’s checklist technical manuals, all text
shall be prepared in three columns equally spaced across the 10 inch horizontal usable area. When authorized by the contract-
ing activity (6.2.), duplicate pagw of the -CL may be prepared indicating configuration or equipment differences. The pages

will be numbered identical y, with difference indicated by tbe use of designator symbols (3.2.3.5) in the upper right comer of

the page. The following statement shall be added to the General Information page of each -CL utilizing duplicate pages:

“Duplicate pages have been provided indicating aircraft applicability on the upper right cnmer of -CL pages af.
fected. Remove and discard pages which are not applicable to tbe assigned aircruft.”

● For alternate operator’s checklist technical manuals, the following statement shall be added following the date or superse.$sion
notice and precdlng tbe text

“Tbk -CL applies only to the (model number) mcdel of the (aircraft nomenclature).” or “Use only for the (mndel
number) model of the (aircraft nomenclature).”

3.3.2.9 ~ For standad operator’s checklist technical manuals, whenever pnssible, material for in-
tlight emergency pmcedurcs shall be so written that the pmcedue is contained in a single page. Performance data and prne

durcs such as exterior, interior and before leaving uircraft inspections, which are performed whfle the aircraft is on the ground
need not meet this requirement. Each classification of emergent y procedures such as engine, fire, etc., shall begin on a right

page.

For alternate operator’s checklist technical manuals, pmcedwes maybe split between columns but shall not be split between

pages.

.3.3.2 .10 ~ Normal arid emergency procedures for standard and nltemate operator’s checklist teduic.d
manuals require no illustrations.

3.3.2.11 ~ No fold-out pages shall be used for standard and alternate operator’s checklist technical
manuals.

3.3.2.12 ~ No table of contents shall be used for standard and alternate operator’s checklkt tectilcal
manuals.
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3.3.2.13~ Nocolorotherthanblackk authorized for standard and alternate operator’s checklist technical

mmmala.

“o
3.3.?.14 ~ %ge binders fur pagea with emergency pm-cedures shall cunfo~ to re@re-

men~ ofML-M-38784.Inalternateoperator’s cbecklis~, page borders for pages with emergency procedures shall conform
to, MIL-M-38784, except that bnrders shall be placed in left and right margins only, instead of on three sides of Ibe page.

3.3.3 ~ ,., Standard operator’s cheeklkt tectilcal

manuals shall be prepared in accordance with the following outline

a.

b.

c.

d.

General information and scope.

Normal pmcedum.

Emergency procedures.

NOTE

When required by the contracting activity (6.2.), pages titled “Crewmembers Duties” shall
be prepared for normal and emergency prucedurea.

3.3.3.1 ~ ,.. Alternate operator’s checklist tcclxi-

cal manuals shall be prepared in accohnce with the outline indicated Mow:

a. Normal procedures. ●
b. Emergency procedures.

3.3.4 ~ The contents of the normal prucedurea of this manual are a condensation of the
amplified cbecdiita appearing in the Normal Procedures or CEW Duties pation of the applicable opator’s manual. A tbm

R@t checklist is pruvided in thk section and consists of aaterisk “T?u’u Flight” itcma. In addition tu tbm flight, this checklist
may be used for cumbathactical uperatiorm when authorized by the mrnmander. Alau pmcedwes in the alternate checklist

shall be highly abbreviated and shall w abbreviations which am defined in the operatur’s (- 10) technical manual or which are
cumrnonly undemtuud by the tmget audience.

3.3.4.1~ Therequirementsoftlissectionofthecundenaedchecklistmanual(CL)are
identicalto tboae for the nomml procedures, except that the information is drawn fmm the amplified ch.%ks in the emergency
pmcedurm purtion of the operator’s manual. The emergency requirements are subriyided into 10 claasificatiom as follows
engi~ prupeUer/mtur (PROPorROTOR);f% fueb electric63 (ELE~ hydraulic (HYD); landing and ditchhg

(LDG~TCHl flight conmls (Ff-T CON’fhhailuutorejection(BAILOUT13ECT),if applicabl% and mission equipment
(MSNfEQPT), as applicable. The .nderliied items me the steps that must be perfurmed immediately without reference to the
checklist. The alternate operatnr’s checklist shall comply with the following additional requirements. Chssitications which du
not apply tu the particular equipment shall be omitted. procedures shall be highly abbreviated and shall use abbreviations

which are detined in the operator’s (-10) TM or wh]ch are commonly understuud by the target audience.

3.3.4.2 ~ This section consists of charta, tables, and cbedlists for use during preffighL takeoff,
cnriac, lancing, and shutdown.
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Thefollowingsymbolsshall be used whenever they apply to a numbered

step. In tbe standard operator’s checkfist only, the meaning of em-h ~ymbol used shall be included and shafl prcccde “Notmal
Procedures. ”

* — Indicates perfonmmce of steps is mandato~ for all Thm Fl@ts.

N — Means performance of step is mandatoy for Night Fhghts.

* — Indicates a detailed procedure for this step is included in the Perfommncc Checks section, located
at the back of the checklist.

1 — Indicates man&toV check for Instrument Flights.

o — Indicates if installed or available.

Immediate action emergency items are underlined.

3.3.4.4 ~ The foflowing statement shall appesr at the end of general

information and scope for the standard operator’s checklist only.

IIREpORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You ch help improve this m~ual. If you find any mistakes or if you know of a way to improve the procedures,
please let us know. Mail your letter or DA Form 2028 (Recornmen&d Changes to Publications and Blank Forms)
to Commander, US Army Aviation Systems Command, Am. AMSAV-MC, 4300 Goodfellow Blvd., St. Louis,
MO 63120-1798. A teply will be fumishcd to you.”

Types of comments that should be avoided on DA Form 2028 are those that (1) Ask a question instead of ~iing

%i_answeq (2) Arc based on minor differences of opinion or word@ (3) Correct typographkal errors, update
references, terminology, or office symbols.

3.3.4.5~ Thecontentof, the normal procedprcs of the chwklist msnmd shsll be derived by

condensing the ampfified checklist appearing in tbp normaf procedures or crew duties pmtion of the appfi~ble operator’s
manual. The condensation shall be accomplished by omitting all explanatory. material in the ampli~ed chcckfist. Check items
within tbk manual shall be numbered the same as the corresponding steps in the -10 manual. Before landing shall begin on the

top of page (tigurc 55).

1.

2.

3.

4.

.,
Collective — Down and locked.

,Tlnottle — Closed .,

SYS-IGN SOL circuit breaker — In.

STARTER REL circuit breaker — In.

The condensed checklkt manual (CL) shall consist of a series of controls (or checks) and the required actions. The se@ence
of items (or checks) appearing in the condensed checklist manual shafl be identical to those appearing in the operator’s
manual amplified checklist. In extremely unusual cimunsttxices, explamtory material may bc us.+d in the con&nscd checklkt
manual in tbe form of warnings, cautions, and notes. .

,.
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3.3.4.6 ~ The requirements for thk section of the condensed checklist m~ual (CL) are

identical to those for the nonnsl prwedure.s, except that the information shall be drawn from the amplified checks in the emer-

gency procedures portion of the operator’s manual. The emergency re@ements shall he subdvided as applicable into 10
classifications listed in paragraph 3.3.2.1. Placarded positions in the response shall be in upper case (figure 57).

3.3.4.7 ~ Petiommnce data consists of performance checks.

3.3.4.8~ Thecontracting activity shalf spcci~ the use of performance data charts in the check-
Iiit and the format these charts must follow (6.2.). The data to be included in the. performance dsta charts shall hc the same

(kits kc as the charts appearing in the performance data portion of the operator’s manual.

3.3.4.9 ~ When applicable, detailed performance checks of selected procedures as indicated by tbe
conhacdng activity (6.2.) shall follow performance &ta charts. The symbol sbalf precede those checks for which a detailed
procedure is included in the performance data section.

3.3.4.10~ A thin-flightchecklistshallbcincludedintheperformancedatasection.Itshallconsist
ofelfthru-flight(*)checkstiumthenormalproceduressectionoftheapplicableoperator’smanual.Thechecks shall be num-
bered sequentially and shall begin on the first page of the performance section.

4. QUALITY ASSfJRANCE PROWSIONS

4.1 Unless otherwise specified in the contractor purchase order, the contractor is respon-
sible for the performance of all inspection requirements (examinations and tests) as specified herein. Except as otherwise

specitled in the contractor purchase. tier, the contractor may use hk own or any other facilities suitable for the petfommmce
of the btsption requircmen~ specified herein, unless dkappmved by the GovemmenL The Government reserves the right to
perform any of the inspections set forth in this specification where such inspections are deemed necessay to ensure supplies
and services conform to prescribed requirements.

4.1.1 All items shall meet all requiremetms of sections 3 and5.Theinspectionsetforth
in this specification shall become a part of the contractor’s overall inspection system or quality program. The absence of any

inspection requirements in the speifkation shall not relieve the contractor of the responsibihy of ensuring that all pmdums or

supplies submitted to the Government for acceptance comply with all requirements of the contract. %npliig inspection, as
part of manufacturing oprations, is an acceptable practice to ascertain conformance to requirements, however, this does not
authorize submission of known defwtive material, either irtdlcatcd or acmal, nor does it commit the Government to accept

defective mstetial.

4.2 ~ Unless otherwise specified, all inspections shall bc performed in accordance with the test
conditions specified in (applicable test method document or applicable paragraph(s) in the specification).

4.3 If a sample fails to pass inspection, the manufacturer sbafl notify the qualifying activity and the
cognizant inspection activity of such failure and take corrective action on the materials or processes, or both, as warranted,
and on all units of product which cm k corrected and which were manufactured with essentially the same materials and
pmccsscs, and which are considered subject to the same failure Acceptance and shipment of the product shall be discontinued
until corrective action, acceptable to the qualifying activity has been taken. After corrective action has been taken, the inspee
tion shalf lx repeated at option of the qualifying activity. In the event of failure after reinspection, information concerning the
failure sbsll be fumishcd to the cognizant inspection activity and the qualifying activity.

●
I

4.4 Contractors shall submit with the draft manual, required copies as stated by
the contracting activity (6.2), of an aerodynamic report, illustrating the derivation of the data entered on the charts. Analysis
leading to the establishment of lift and dmg vshtes used in the calculation, aircraft efficiency and compressibility correction

fsctors, methods of computing power or thrust required and available, a discussion of duct loss and propeller efficiencies, and

adWUSte references to appropriatewindtumelortlighttestdatashallalsobepresentedContractorsarcfreem usecalc~a.

i
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tion methods of their own seIection but such methods shti be fidly expkined and a aampIe calculation given. GIcukitions

shallbspresentedinsufficientdetailtopermit ready review and check of conclusions and to emble additional calculations to
be madeby the contracting activity. Revisions of the report, or addtiomd rqort.s, shall be submhted with the review copies of
alf revisions to the manual which affect data in thk chspter.

5. PACKAGfNG

5.1

6. NOTES

The mq.irements for packaging shall lw in accordance with ASTMD 3951.

(Thk section contains information of a general or explanatory nature that may be helpful, but is not msndstcn’y.)

6.1 Int@@Ik The operator’s manual, and the operator’s checklist tedudcal manuals prepared in accordance with

this specification provide the operators and crewmembers with operational proceduti and a condensed checkfist for both nor-

mal and emergency operations together With selected perfonmmce. data

6.2 ~ In addition to the requirements in ML-M-38754, acquisition documents must specify the
folfowing

a. Thle, number, and date of the specification.

b. Issue of DODISStobecitedinthesolicitation,and if required, the specific issue of individual documents refer-
enced (see 2.1.1).

c. Title and number of the technical manual, furnished by the contracting activity.

d. Specification tailoring by selection of optional req.tiements on the contdfonnat selection summary (appendix).

6.3 ~

Basis for data and graphks — (checklists & Msnuak).

Design for layout and graphics.

Instruction and format, preparation of.

6.4 Marginal notations are not wed in this revision to i&ntify changes with respect to the

previous issue due to the extensiveness of the changes.
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PRIMARYSIDEHEADS
I

.,--
——————— ,,., —-----x

DELETED

“Dnlhm }.- . .. . .
PARAGRAPHS
ADDED
(10 be used in

‘-”b”

“t- LQ--J-J~~.2, (DELETED)

PARAGRAPHS
DELETED

F@Ne 4-1.1. MW\on Antenna COnllO\panel
—.

FIRST
WJ60RDINATE
SIOEHEAOS

SECONO
SUBCt#DlNA7E
SIDEHEADS

THIRD

SUBORDINATE
SIDEHEAOS

FOURTH /
SUSOROINATE

SIOEHEAOS

\

/

PAGE NUMBERING”

RETAINNUMOEROFORIGINALPAGEAND BIANK
CHANGE NUMBER PAGEWHEREuSED.

RETAINAS A BIANK PAGEA COMPLETELY

DELETEDPAGE.

lWO DELETEDPAGESTHAT BACKEACHOTHER
SHALLBEOMITTEDAND A NOTAqONON
PRECEDINGPAGEAT BOTTOM,OR ON SUCCEEDING

PAGEAT TOP PAGES... DELETED.-170 BEpUCED
ABOVEOR BELOWSECURITYCIASSIMCATION,
IFANY’.

FIG URE1, Numberingrequirements
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1

11

10

8

12

—

17

1,

2.
3.
4.
5.

6.
7.
8.
9.

i6

Main rotor ble.des and hubas.sembly
10,

Tail rotor drive shaft cover 11.

Tail rotor blades and h.b assembly ..: 12.

Tail sktd 13.

synchp”ized elevator (Left si~e) 14.

Ground Dower unit (GPU) receptacle access door
15,

Wi”gtip”position iight (Red)’ 16.

Amm.niti.ncompartmentaccefa door (Left side)
17.

fxand,ng light (Left dde) 18.

l’s Ii

. .

. . . ..

,., ,.

Fow.rd battery location

Hydr..lic resmvoimand ncceea doom
Engine oil tmk and access door

piiot compartment canopy latch

Ammunition compartment accew door (R:ght aide).
w,ng tip position light (Green)
Electrical compartment door

Aft position light (White)
Intermediate gearbox (42”) oil Ievel.ight gauge

FIGURE 2. Sample aircraft general arrangement diagram
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.41

19. Anti.collision light
20. ANIARC.54communicationantenna
21. Engine compartment access door (Left side)
22. Aft position light white
23. Aft position light (White)

Z4. A’T.1 I081ARC UHF.VHF communication mtemna
25. ANIARN ADF sense antenna
26. Aft battery location
27. Transmission compartment access door (Left side)
28. AT.884/APX antenna
29. Searchlight
30. XM.28 turret
31. Pitot tube

32. Gunner compartment canopy latch
33. AN/ ARC.54 homing antenna
34. ARN.83 loop antenna
35. AN/ARC.54 communication antenna and

AT.1 103/ARC UHF.VHF communication
antenna

36. E“gi”e air inlet screen doors (Left sidel
37. Engine air inlet screen doors (Right sidel
38. Fuel filler cap
39. Landing light (Right side)
40. Tranmnissicm compartment access door (Right side)
41. Synchronized elevator (Right side)
42. Tail rotor gearbox (90-) oil level sight gauge
43. Engine compartment access door (Right sidel

●

●

FIG URE 2. Sample aircraft general arrangement diagram Con tin ued
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STYLE AND SIZE1

Universal Bold Condensed 122

Univerml Bold Condemned 10

Universal Bold 82

Universal Bold8

U.iver$d Medium 7

Universal Bold Condensed 10

Universal B.ld8

Universal Medium 7

U.i”ersal Bold 8 ,

Universal Medium 1

Univernc,l Medium 7

Universa1Boid8

Ur,i.ersal Bold8

Universal Medium 7

U.iverml Medium 7

Universal Bold X
X . 1 min.rgcid divinim

Universal Bold X
X . 1 mi.or grid divi$ ion

Ur,ivemal Bold X
X .1 miaor grid division

Univemai Bold X
X . 1 mi. or grid division

Universal Bold X
X = 1 minor grid division

Universal Bold 8

Universal Medium 11.iti.15
letter(,) only upper ,,s,

Italic Medium 8 1ni1ia!5

LOCATION REMARKS

●

●

●

USE

Title

Sub.Title

Co.diti.n heading

NOTE:

Note i. forroati.an

EXAMPLE and number

WANTED

Wanted text

KNOW N arid METHOD

Kn.awII text

Method Text

Primary *tale values

Primary stale titlen

Seco.dary scale “d”,,

Secondarymale titles

Primary data line
labels

Primary data line
“,1”,,

Limit li. elabds

Maximum Per fomnanyor
Recommended operatmn

Time limited or
restricted operation

DATA BASIS:

Data basis text

Figure number and

Centered,just belcnv3
publication number4

Include, model designator

symbol only if applicable
1.

2.

3.

4.

5.

6.

7.

8.

s,

10.

11.

12,

lZ.

14.

15.

16,

17.

18.

19.

20.

21.

22,

23,

Centered, 6 pointi belowg
title

Used only if required to
distinguish similar graphs

Centered, 8 points belows
title m subtitle

Separate condition one
line desirable

A, required Note, 0. graph PWe VW
undesirable. text preferred

Use CAY if required t.
prevent mi*u,e

Following NOTE:

US”*UY located near uPP,,
left of page

centered over example
text

Indented 18 point%
12 points below EXAMPLE

Parameter r,mne, only
maximum of tbrm

Left margin justified;
8pointn below WANTED

Indented 18 points; 6 points
below preceedi.g text

Format
Parameter = Value, Unit,

Left marginjustified
6 point, belowKNIJw N

One line per step
do ❑ot repeat konwn valuae

Left margin ju$tified;
6 poi.tn bel.. METHOD

Oriented w read from
bottom of page

Dne minor grid divi, ion
outside grid border

One minor grid division
outdd, ,,,1, value r,um.hers

Drie. ted to read from right
(vertical males) or bottom
(horizontal scaled of page

Additional seco.dery malea
raay be added

Two minor Srid di”isi.ns
outside grid border

One minor griddivisi..
outside scale values

At mid point, 1 minor grid
width to left or above lines

Parallel to data line, or<.
ented to read from bottom.

Alternate “,1”8s staggered;
if negative .ae (4 and 1+ I

Interrupting data lines near
mid-point

Parallel 1. limit line, near
midpoint, in prohibited mea

Location a.d orientation
deper,dent on layout

Parallel to limit line, d
midpoint in restricted area

Left justified 8 points3
above figure number

F.aUmvingDATA BAS1S:3 Includes data tyr.e, and
source data document

Includes figure number,

title I,tter(d only upper mea we ..mb,r’ title and if applicable
subtitle and sht — of_

NDTES: lSize requirements apply to the find printed product, A 10% tolerance is .Uowed, however deviation on any page should
be in the same direction.

2Fm indepmdent sub-graphsonthe samepage,mduc3headingtype sizeby two points.
3Spacingisdesignedfor headinginformation, Data Basis, and Figure information t. be margin.) cOPY t. yvide the

1.117 by 9 inch area forthe graph. If the f.lllayo.t area is n.trequired, or.aed. increase sp,ci.gt. provtdea bal@.ced
appearance,

4P. blitation and page number specifications are the same as for all other (no.. graph) pages.
5Deta basis text, figure number and figure title have firnt letter ..17 upper case Capitelizati.n. AU other types .11 upper

case capitalization.

FIG URE 3. Graphical type standards
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1,

2,

3.

4.

5.

6.

7.

8.

9.

10.

11.

gsJ

Pr<mary Data

Grid Lines

Transfer Grid

Grid Border

Primary Scale
Tick Marks

Secondary Scale
Tick Marks

Limit .Lin&

Maximum Perfor-
mance or
Recommended
Operation

,,
Restricted or

Time Limited
Operation

Extropoloted
Oa.ta

Beyond Limit
Oata

14e4

Grey

Grey

Black

Black

Black

Black

Black

Grey”

Black
Dashed

Black
Dot ted

very iine
Fine
Medium
Heavy
Very heavy
Oashed: 5
Dotted: 1

to
to

1
m m

To limits or 1
operational range o

00

Correspond to o
Primary scales 00

1/3 to 1 major grid 0,00

Primary scale length 1

112 to 1 minor grid 1
division

Most even value
Alternate lines
Use if increments change

Major increments
Minor increments

Direction of transfer only

Over outside grid

Inside grid border
major grid only.

1minor grid O (Major) Outside grid border
112 minor grid 00 (Minor)

As required 1

As required Major lines
A Use if multiple lines

As required

As required

As required

00 [Border )Shaded area
shaded with black border line

,0,00 Use for data beyond
. source data conditions

,0,00 Use for data beyond
operating limits to

aid interpolation

Line Definitions

2
we~, Width: inches mil 1 imetei-s

000 0.004 0,1
00 0.008 0.2
0 0.012 0.3

0.016 0.4
; 0.020 0.5

10x width line lengths, 3 to 5 x width gap space
2 x width line lengths, 2 to 3 x width gap space

1
~: Line weight requirements apply to the final printed product. A 20% deviation

is allowed, however, deviation on any page should be in the same direct icm.
z

Corresponds to rapidogvaph pm numbering system.

FIG URE 4. Graphical line standards
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,.

TECHNICAL MANUAL ‘

OPERATOR’S MANUAL

FOR

ARMY XX-X

HELICOPTER

WAl&l.M–This ducument contains export-controlled

technical data whose export is restricted by the Arms Ex-.
pm Conuol Act (Title 22, U.S.C., Sec 2751 et scq) or Ex-

ecutive Order 12470. Violation of these expmt laws are
subject to severe criminal pmalIies.

“Approved for pubtic release; distribution is unlimited.”

~ — W udassifd, limited
documents, destroy by any method that will prevent dis-
closure of contents or reconstruction of the dccument.

HEADQUARTERS DEPARTMENT
OF THE ARMY

30 AUGUST 19XX

TM 1-XXXX-XXX-1O \

r==--,

a’
TAELEOF CONTENTS

INTRODUCTtON

DtC3tIUPl10NAND
O~RA’tTON

AWONtCS

I MISS1ONEQUIPMENT
I

m
BPERFORMANCE DATA

;NORMAL PROCEDURES

I EMERGENCY PRoCEDURES

R
REFERENCES

ABBREYSATIONSAND
TERMS

ALPHABETICALINDEX

-1

I

I

I

I
\
\

FIGURE 5, Example of front cover
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~=

LEAKAGE UPSTREAM OF

NO 1 TRANSFER MOOUI.E

PARTIAL LOSS OF NO 1

RESERVOIR HYDRAULIC FLUlO

ACTUATION OF NO 1

RESERVOiR LEVEL SENSING
=1 RSVR LOW

SWITCH
CAUTION LIGHT ON

I

1“

,.
.TuRN OFF OF NO 1 =1 TAIL RTR SERVO

TAIL ROTOR SERVO CAUTION LIGHT ON

I
I

+

BACKUP PUMP RACKUP,PUMP ON

TURNEO ON ADvISORY LIGHT ON
1

I I

E&El
COMPLETE LOSS OF NO 1 =1 HYO PUMP CAUTION

RESERVOIR HYORAUL!C FLUIO LIGHT ON
I

1
1

I =1 PRI SERVO PRESS
NO 1 TAIL ROTOR SERVO IS

TuRNEO BACK ON ANO
CAUTION LIGHT ON

I

SACKUP PUMP SUPPLIES

NO, 1 PRIMARY HYORAULIC

SYSTEM

RESULTING CONDITION

1. BACKUP PUMP SUPPLIES NO

PRIMARY SERVOS AND NO 1

TAIL ROTOR SERVO

2. CAUTION LIGHTS ON

=l”RSVR LOW

=1 HYO PUMP

3. .AOVISORY LIGHT ON BACKU

,0

FIG URE 6. Example of flight crew oriented malfunction isolation chart
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TAIL ROTOR AREA
3D MM GUN AREA

HELLFIRE AND ROCKET AREA

ENGINE EXHAUST ANO ROTOR OISC AREA

00 NOT ENTER SHAOEO AREAS WHILE

ENGINES ARE RUNNING AT HIGH SPEEO,

APU EXHAUST AREA

FIG URE 7. Example of danger area diagram
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●

/ /“
? ///

/“’.——

—

T “JT-12’-s,,
ROTOR MOTOR

–1~-4---.,EEL,~$,A:llA:1l.- i

FIGURE8. Example ofturning radius, ground clearance, and dimensions diagram
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Table 2-1. Main Differences

ITEM

Maximum takeoff
gross weight

Maximumlandingweight

Whg span

Minimumgmm”d
turningradius

Mission antennas “

Fuelsystem

Emergency equipment

Oxygen system

Crew

Miscellaneous equipment

.

RU.21E

9,650 pounds

Specml equipment operators (2)

9,16S pounds ,

45 ft 10.5in

29 ft S.75 in

Fixedtype

None

Fourquantityindicator
gagesinstalled

Fourfirstaidkitsinstalled

Two64cubicfoot .“.
cylindensetiicingpilot,
copilotandtwooperator
stations

Audiocontrolpm.el -”
C-1611/AIC (four installed)““

FM litison set ANIARC-131
(twokhlled) ‘

Voice secfirity TSEC/KY-28
(two instatled, one for
pilot and copilot and
one for mission operators)

HF command set

Minirnurncrewnormalmission;
twopilotsandtwooperators

Plottingbotid bebhd
pilot’s seat.

Rack”forfive M-16 rifles

RU-21H

10,200 pounds

9,700 pounds :

50 ft3in

31 ft 11 in

:Fixedtypeplustwo
retractablebelly
mountedmissionantennas

Missi~n antennas deice boots

Two quantity indicator
gages installed

TWO first aid kits installed

Four 64 cubic foot cy!inders
servicing pilot aid copilot,
and. provisions for two
personnel incabinarea

Audioc“ontrol panels
C-1611/AIC (two installed]

FM liaison set AN/ARC-131
(one installed)

Voice security TSEC/KY-28
(two mstakd, one used
with FM and one with UHF)

Complete provisions
only

Minimum crew normal mission;
two pilots

None

Shock mount& racks both Shock mounted racks on
sides of cabin right side ~f cabin

FIG URE 9. Example of main differences table
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TM 1-15XX-XXX-1O

12345 167 8910 7

●

1.
2,

3.

4.

5.

6.

7.

8.

9.

.10.

11,

12.

13;

Shoulder hares inertia me!
Shoulder harnesslock lever

External rear view mirror
Storm wintiw lock
Fuel mar?agementF9”el
F- air temperature gage
sun e%.,
Mwnelic comvass

Overhead control panel
WkKlshield wipers

Microphone switch

Crmilot,$circuitbmakw panel

Rtier Wdals

14.
35.

16.
17.
18.
19.
m.
21.

22.
23.

24.
25.

Control wheel
owge. regulator control panel

Seat belt
Vertical w,.a circuit breaker hex
Utility w.zket

Control Pedestal
Audio C.anir.l panel

External mirror adjustment knob

Oxyga system gage
OX”*” system controls and regulatof

control panel

Eight-day clcxk
Fw, ,nCcrwhone witch

●
FIG URE 10. Compartments
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CABIN CREW TOTAL DURATION
PRESSURE MASK FLOW [N
ALTITUDE CONDITION LPM-NTPD MINUTES(1)

TWO MAN 31,000 100% 8.4 384.0
CREW 25,000 100% 11.8 273.3

20,000 I00% 15.2 212.2
20,000 NORR~AL 7.4 448.0
I5,000 19.0 169.7
15,000., NORMAL 10.2 316.2
IO,m I00% 23.8 I35.5
10.000 NORMAL 13.8 233.7

TWO MAN 31,000 100% 12.1 266.6
CREW PLUS 25,000 1OQ% I 5.5 208.1
ONE PASS 20,000 10Q%. 18.9 170.0 “

20,000 NORMAL 10.9 295.9
15,000 1m% 22,7 142. I
15,0430 NORMAL 13.9 232. I
10,000 100% 27.5 117.3
10,000 NORMAL 17.5 184.3

,.. -. ..snm . .. –-.... .r.. .-. L,- .- ..- , . . . r

FIGURE II. Exappleofoxygen duration table
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TE=
r I ●

MAINrGENERATOR

MAIN GEN

RESET

OFF

‘ON “.

1

1. ‘ I 1
.

PRIMARY BUS I
I !

INVTR ‘,,, NON ESS BUS

MAIN&
.

‘SPARE
MANUAL ‘ ‘

1:
28V TRANS I MIN INVTR II SPARE INVTR ~o~AL .:

I“h.
I I

28VAC BUS 115VAC BUS NON ESSENTIAL BUS

.,07 .cc#. ,,,0 AH” . . .

!Q)Q(Q.(Q)Q(C31 -= ,, & ,%

—PRES.WRE— .Ww

mm

fj~~~~o ~’~~~&sjj ~.:::

● 1
I

ESSENTIAL BUS

FIG URE 12. Example of electricalpo wer supply and distribution system
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FIG URE 13. Instrument panel
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TM 1.15XX.XXX-10

MIL.M.63029C(AV)

fl-~ .-.

—..
I

C410

1. AUXILIARY POWER UNIT

1A. TAIL ROTOR GEAR BOX OIL LEVEL SIGHT GAGE

1B. INTERMEDIATE GEAR BOX OIL LEVEL SIGHT GAGE

2. CLOSEO CIRCUIT ANO PRESSURE REFUELING PORTS
3, NO. 1 (LEFTI FUEL TANK GRAVITY REFUEL PORT
4. NO.1 ENGINE OIL LEVEL SIGHT GAGE

5, NO. 1 HYDRAULIC PUMP MOOULE

6. BACKUP HYORAULIC PUMP MOOULE

7, MAIN TRANSMISSION OIL FILLER PORT ANO DIP STICK

B. NO. 2 ENGINE OIL FILLER PORT AND SIGHT GAGE

9. NO. 2 tiYORAULIC PUMP MOOULE ANO PUMP MODULE FLUlO FILLER PUMP

10, NO. 2 (RIGHT) FUEL TANK GRAVIW REFUEL PORT

FIG URE 14. Servicing diagram
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TM 1.15XX-XXX.1O

APu OIL FILLER CAP
ANO OIPSTICK.

\ —

‘NO, 1, NO. 2 AuO BACKUP

HYORAULIC PuMP MOOULES

FwO LEVEL IN OICATOR
.

FIG URE 14. Servicing diagram Continued
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MIL-M.63029C(AV)
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Gulf JetB Oulf JetA 0.11 JetA-1
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B
M~il 1s B
PhiljetJP-4
Aucmhd]JP4

chevron B
Teuca A.jet B
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Mobil Jet A
F%iljti A-%
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S.pujel A
JetA K“aine
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JetA-1 Khne
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BA.PF.2B
3GP-22F 34P-24e
JPA WL.T-5624
Air 3407A
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JP-4 MIL.T.5624

. AA-M-C- 1421 AMC-!43
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CM o,c.3w, ,.PRIW CO.LY”U !0 MIL-I-276S6

APPMYd b“-ti. -mcti 011!forM,I-L-WX “an”k,u,e”
&li’..liO”-
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E5S0/lZNCU Turta Gil 2389
RM- IMAnM-201 A

FIG URE 16. Example of servicing table of appro ved fuels, oils, end fluids
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●
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Awro”d dw””xic cmm”ci.1 00, {M M!L-L-13699 M.nuf.c!urc”
a&i*hm—
FQ T.rbi!w L.bcic.n# $247/6423/67M/773 1/8878/959>
Bmyco 859/19 -0/89%S
c%tml 20s
J?! E“’i”c oil J
S-ro-l 1919/sTO-11919A/sT”D.6J30
HATCOL 111l/161t
Tuba Oil 1380(WS-t4W3)/2395 (WS-6459),1191/2 393 ‘
M&l J., 11RM.l>9A/M&#l >., 11RM.147A/Av,c. s Tu.ta lW/Avrex s
Turta 265
Royco 899(C-9! S)/859SC/StwIler Jet 11
Aer&ll Turbine 01 X0
Ae,tidl Tufbiw 0,1 3!0
Chevron let En,inc W] 5
sm.ner 6924/1., 11
SATO 7177/7730,.TL-CUX

.m..ed d.nmli. Comber.i., !l.,dlf., MlL-H-$~M..urwuw$
desigwlion—
“w 4226
Bray.. 757B
Bra,- 7WC
B,nyco 7561D

fi:?,:l

A,r.a HFB
Pc,r.flu* X468 -
Pc!,.fl.ti a .,
ROW 7WQD :
y~g:::

PED 1S63
PED 3337
TL-5174
Acm Hydmil S.11
YT-283
FP.121
Awmtd dmnadc c-anmurdd Outi, for M! L. “.,,>,2
Br,,ca M!mmic 812
Hum”., R-2
HF 831
XRM 2Y3A
XRM 131A

FIG URE 16. Example of nervicing table of approved fuel.% oils and fluids. Continued
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r“ >

0
80

60 100
PSI

40 OIL
PRESS

20 0

MIL.M.63029C(AV)

COLOR MARKING COOES

ENGINE OIL PRESSURE

R m 25 PSI Minimum—Engine Idle

G 9 80 to 100 PSI Continuous

R = 100 PSI Maximum

: ; ::p

G Wee.
NVG—Aircrafi with Instruments

Modified for Night
Vision Goggles o~50

“c
100 OIL

R-
-50

.50
0

ENGINE OIL TEMPERATuRE

R _ 93°C Maximum Below 3wC FAT
93°C to 10WC Below 3VC FAT-1 O Minute Limit

10O”C Maximum At 30”C FAT and Above

“o ~@”
TRANSMISSION OIL TEMPERATURE

R = 11VC Maximum

o,40 0 10
20

120
KNOTS 40

R-
100

60
80

AIRSPEED
NOSE MOUNTED PITOT TUBE

R _ 112 Knots Maximum

Refer to Figure 5-2, Airspeed Operating
Limits for Additional Limitations.

TRANSMISSION OIL PRESSURE

R _ 30 PSI Minimum
G = 40 to 60 PSI Continuous
R _ 70 PSI Maximum

o140
0 <0

R-
20

20
KNOTS 40

100
60

so

AIRSPEED
ROOF MOUNTED PITOT TUBE

R _ 124 Knots Maximum

Refer to Figure 5-2, Airspeed Operating
Limits for Additional Limitations.

FIG URE 16. Example of instrument operating ranges and markings
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MIL.M-63029C(AV)

AIRSPEED OPERATING LIMITS

EXAMPLE

WANTED

INDICATED AIRSPEED
AND DENSITY ALTITUDE

KNOWN

GROSS WElGHT=S6Ml LB
PRESSURE ALTITUDE =7WYJ FEET
FAT = -20”C
ROOF MOUNTEO SYSTEM

METHOO

ENTER PRESSURE ALTITUDE

MOVE RIGHT TO FAT

MOVE OOWN TO GROSS WEIGHT

o—

E

-t’MOVE LEFT, REAO INOICATED NOSE ROOF

AIRSPEED=110 KNOTS

REENTER pREssuRE ALTITuDE d ‘y
MOVE DOWN, READ OENSITY

ALTITUDE =~ FEET llo - 120—

e
0

,(yj- S 11o-
0
g

90- E lcil-
<

- 0
E

Em- $ !3J-
- E

~

70-
8J-

&l- 70-

0 i i 6 i 10 12 14 16

OENSlll’ ALTITUOE-lIYX FEET

DATA BASIS DERIVED FROM FLIGHT TEST

FIG URE 17. Airspeed operating limits chart
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MIL.M-63029C(AV)

FLIGHT ENVELOPE

SEA LEVEL STANDARD DAY

17,S60 LB

●

45 6 L% nil I&l 197

INDICATED AIRSPEED-KNOTS

●
FIG URE 18. Flight en velope chart
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MIL-M.63029C(AV)

.oMpARTMENbTBTcTDtE~F~l

’32

L
WL
324.7

WL
215

CAB

162 247. 343390 405 763.5

●
FIG URE 19, Aircraft compartment and station: diagram
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MIL.M-63029C(AV)

~

: REAR SPAR

g
STA, 195.00

MAIN SPAR STA IWO

g

10o’ (3o

1. Pilot-&pilot Se.ta 5. Wing FIIel Tank.
2. @Mratnr Seals (RLJ21B) 6. Nacelle Fuel Tank
3. Operator Seatn (Ru-21c)

4. Wing Fuel Tanks
@ Den.tes3ea,tingCenu0i&

FIG UEE 19. Aircraft compartm ent and station. Continued
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●

●

FUEL MOMENTS

EXAMPLE

WANTED

FUELMOMENT

KNOWN

FUEL QUANTITY
MAIN 1700 POUNOS

METHOD

FOR MAIN TANK ENTER
AT 1700 POUNDS ANO
MOVE RIGHT TD MAIN LINE
MOVE DOWN. READ
MOMENT j1000 = 710

GALLONS
JP4 JP.s

z

400

400

[

350
350

300
300

250
250 ‘.

4.

I
200

200

150 150

100 100

50 50

●
FIG URE 20, Fuel mom eat chart
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EXAMPLE

WANTED

PERSONNEL MOMENT FOR A
GIVEN WEIGHT AND LOCATION

KNOWN

PERSONNEL WEIGHT OF ~
POUNDS AT F,S. 115.0 (ROW41

METHOD

MOVE RIGHT FROM 2@l LBS
TO THE LINE CONNECTING
WITH SEAT ROW 4
PROJECT DOWN TO READ 231
ON THE MOMENT/102 SCALE

PERISONNEL LOADING CHART

MOMENT FOR PERSONNEL

. . i./( d “2i0 ; & &
II

I
fl

.,. MOMENT - INCH-POUNDWIW
-; /;. ”

!,.

❑ ~ SEATING. Af7RANGEMENT
“m ‘mplLO;ORcOplLO;

❑

. . ‘“ !+-i- L;:: ‘
~$ $ ~~

“ /+ ““““”SEATING ARRANGEMENT

\cIl
/

FIG URE 21. Personnel moments chart
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MIL.M.63029C(AV)

Missile 1 98.5 188

Missile 2 197.0 376

Missile .3 295.5 564

Missile 4 394.0 751

.

Rem

H519
Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

Rocket

>Y

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

Inboard Station 2,3 or
Outboard’
Accum

Veight (lb)

20.6

41.2

61:8

82.4

103.0. .“

123.6

144.2

164.8

185.4

206.0

226.6

247.2

267.8

288.4

3090

329.6

350.2

370.8

391.4

tion 1,4
Moment
m-lb/100)

41

81

122

162.

203

243

284

‘“324

365

406

446

487

527

568

608

649

690

730

771

FIG URE 22. Arm ement loading data chart

81

Downloaded from http://www.everyspec.com



MIL.M-63029C(AV)

INTERNAL CARGO WEIGHT AND MOMENT

EXAMPLE

WANTED

CARGO MOMENT FOR A GIVEN CARGO

WEIGHT ANO FUSEIAGE STATION

KNOWN

CARGO WEIGHT 1003 LBS

LOCATION FS1C6

M~HOD

ENTER INTERNAL CARGO WEIGHT
MOVE RIGHT TO FS1C5
MOVE 00WN TO BASE-LINE ANO

REAO 10W INCH POUNOS/1~

●

(i 1(Y5Q Zti Z&O ‘l&3 E&O

MOMENT-lNCH-POUNDS/lW

● I

●
FIG URE 23. Cargo moments chart
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EXAMPLE

WANTED

DETERMINE CENTER OF GRAVITY
FOR KNOWN WEIGHT ANO
MOMENT

KNOWN

GROSS WEIGHT EOUALS &l&
POUNOS,MOMENT/lOO ECIUALS
11,932 INCH-POUNOS

METHOD

MOVE RIGHT FROM EWYl POUNDS
TO A POINT APPROXIMATELY 1/2
OF THE DISTANCE BETWEEN
11,8C0 AND 12,0C0 INCH-POUND
DIAGONAL LINES. FROM THIS
POINT PROJECT oOWN TO REAO
140.6 ON THE CENTER OF GRAVITY
sCALE (FUSELAGE STATION IN

INCHES).

NOTE

WHEN CG IS WITHIN SHADEO
AFT OF STATION 1400,
APPROACHES SHOULD BE
TERMINATED TO A 5FOOT HC
FOR ADEOUATE TAIL ROTOR
Cl CA RANPF

MIL.M.63029C(AV)

CENTER OF GRAVITY LIMITS

AFT LIMIT PRIOR
•1

C.G.

TO ExTERNAL CARGO
UMITS

OPERATION IFS. 142.0)

7

-.. -, ,-. .-.. ,!,

1:8 1~ 142 lh 1* 1* 140 142 lti 146

CENTER OF GRAV~-FUSEIAGE STATION (INCHES)

FIG URE 24. C., ter of gra vity limits
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MIL.M.63029C(AV)

CENTER OF GRAVITY LIMITS

c1C,G,
UMITS

AFT LIMIT PRIOR

TO EXTERNAL CARGO

OPERATION (F.S. 142.01

1

CENTER OF GRAVITY’%FUSELAGE STAnON (INCHES)

FIG URE 24. Cmter of ~ra vity limits Continued
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EXAMPLE

WANTED

FUEL FLOW AT ENGINE IDLE AND Al
324 ROTORM130 ENGINE RPM WITH
FLAT PITCH

KNOWN

PRESSURE ALTITUDE=l lCW FEET,
FAT=OO

METHOD

ENTER PRESSURE ALTITUDE

MOVE RIGHT TO {ENGINE IOLE) FAT

MOVE DOWN, REDA ENGINE IDLE

FUEL FLOW = 223 LB/HR

REENTER PRESSURE ALTITuDE

MOVE RIGHT TO (FIAT PITCH) FAT

MOVE DOWN, REAO FL4T PITCH

FUEL FLOW= 265 LB/HR

MIL.M.63029C(AV)

FUEL FLOW
JP4 FUEL

~
%
i+

$

k!
~
In
~

I&

FIG URE26.

,,
lb 2C0 250 m 3504&4&&

FUEL FLOW- POUNDS PER HOUR

Fuel flow chart
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MIL-M.63029C(AV)

MAXIMUM TORQUE AVAIIABLE (30 MINUTE OPERATION)
ANTI-ICE OFF BLEED AIR HEATER OFF

324 t70Tof?/ E603 ENGINE RPM

EXAMPLE

WANTED

INDICATED TORQUE
CALIBRATED TORQUE

PRESSURE ALTITUDE=IO,CXXI FT.
0AT=15°C
CALIBRATION FACTOR=.S&O “

~
<METHOD u.

ENTER FAT

MOVE RIGHT TO PRESSURE
ALTITUDE
MOVE DOWN TO CALIBRATION
FACTOR
MOVE LEFT, READ INDICATED
TOR(lJE=3S PSI
FOR CALIBRATE TOROUE CONTINUE
DOWN THRU CALIBRATION FACTOR,
REAO CALIBRATED TOROUE==26.0 PSI

lb Iii Zb ;5 && 4; 45 A

CAUBRATED TORQUE-PSI ●
FIG URE 26, Maximum torque a vailable (insert tim e) chart (RWI
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●

●

HOVER CEILING
MAXIMUM TORQUE AVAIIABLE (30 MINUTE OPERATIONI

324 ROTOR/613M ENGINE RPM

EXAMPLE

WANTE0

GROSS WEIGHT TO HOVER

KNOWN

PRESSUREALTITUOE =1360J FEET
FAT=lO°C
SKID HEIGHT =2 FEET

METHOD

ENTER PRESSUREALTITUDE
MOVE RIGHT TD FAT

MOVE DOWN TO SKID HEIGHT
MOVE LEFT, READ GROSS WEIGHT

To HovER=8Ym pOUNDS

CORRECTIONTABLE:

‘OTE’ WHEN OPERATING BELOW m~c
INCREASE TDROUE REO’D BY,

33 40 50

I .3 I .4 I .5

GF’_t.4i.6i.8i ,101

DATA B,v.Is 9EnlvED FROM yUH.IH FLIGHT

TEST, ASTA.TDR &04 NOVEMBER 1970

FIG URE 27. Hover chart
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EXAMPLE

WANTED

~oRQUERECNJIREOTO HOVER

KNOWN

PRESSURE ALTITUOE =2CWl FEET
FAT=400c

GROSS WEIGHT= -LB

OEslRED sK(o HEIGHT 2 FEET

METHOD .

ENTER PRESSURE ALTITUDE

MOVE RIGHT TO FAT
MOVE 00WN TO GROSS WEIGHT

MovE LEFT TO SKIO HEIGHT
MOVE 00WN, REAO CALIBARTED

TORQUE =81 6 PCI

MIL.M.630z9c(Av)

HOVER POWER REQUIRED
LEVEL SURFACE CALM WIND

=4 ROTOR/SSW ENGINE RPM

CALI&%ATSD T&uE.wy
,.. ‘“

FIG URE 27, Hover chart. Continued
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MIL.M.63029C(AV)

TAKEOFF
LEVEL ACCELERATION, 3 ~ SKID HEIGHT

324 ROTOR/WW ENGINE RPM MAXIMUM TORQUE AVAILASLE

EXAMPLE I

CALM WIND LEVEL SURFACE ALL CONFIGURATIONS

WANTED

DISTANCE TO CLEAR OBSTACLE

KNOWN

MAXIMUM HOVER HEIGHT =10 FEET
OBSTACLE HEIGHT =50 FEET

METHOD

ENTER MAX HOVER HEIGHT

MOVE RIGHT TO OBSTACLE HEIGHT

MOVE DOWN, REAO DISTANCE

TO CLEAR OBSTACLE =700 FEET

53
CLIMSOUT AT 32 KM

40 I I II I II 1+
,S ROOF, 31 KIAS NOSE

l\l I II I \l

30

20

B

5

4

3

2

1

263’ 4& ’ti”s&l”lm 12rJl 1400

EXAMPLE II

WANTED ~

OISTANCE TO CLEAR OBSTACLE

KNOWN

MAX HOVER HEIGHT=B FEET
OSSTACLE HEIGHT=50 FEET g

CLIMSOUT AIRSPEED =40 KNOTS
x
~

z
METHOD

2

ENTER MAX HOVER HEIGHT
z

MOVE RIGHT TO CLIMBOUT TRUE AIRSPEEO
MOVE 00WN TO OBSTACLE HEIGHT
MOVE LEFT REAO DISTANCE
TO CLEAR OBSTACLE= 630 FEET $

CLIMBOUT AT VARIOUS TRUE AIRSPEEDS

I 1 I 1 I
9,

w–

\ \ \ \. \ k

+
@o

20 ~> -
\l \ ~

.d. .#J @--- ,+ ,+. ‘a +.

10

5
4
3

2

1
1400

12C0

low

Boo

6C0

m

201

FIG URE 28. Takeoff chart
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MIL.M.63029C(AV)

WING STORES TURRET WING 5T0RES FIEF AF - SO F1

4 TOW 8 TOW

● 1 -3.5 4.5
. .

, , ,

m 3 ,3 0

~,L!— F

‘@ ,- ,4 +1.3 -,.,

0
.:.:. m ‘5 +1.5 -,.5

1:: c’ :s “ ‘3 “-
—

,.3

. .
‘ Ecl

,0 7 fi ‘3

‘n GE 8 +4 +1

y

3

OO.e.
~ Ei 9

+4.5 +1,5

-) , @) 10 -02 -32

“(

.7 \
. . . . 1, +,, ~ _,, ~

- .>/

EEE
=-+EEE-

. —’

al ,c~ ‘5 -’” -40

16 -0.4 -3,4

~ 17 -2,5 -5.5

.@ ‘8 ‘2’ ‘5’ -

)
19 -0.3 -3.3

1 ,. -

● 101..
●.. 20 -2.2 –5. 2

~ ●.

NOTE: ADD AF=2,0SQ. FT. FOR ●
LOW REFLECTIVE IR PAINT TO ANY

CONFIGURATION

uA*
A

TURRET – M28A1E2
(7.62MM GuN/40MM GRENADE)

nB ,6!$
ROCKET IAUNCHER –

19 TuBE M200A1

cZIZIIl
The M200Al isrestricted totwelvel121. . ..—.
seventeen (17) pound warhead rockets
when mounted on outboa,d pylons.

•1c‘@
ROCKET LAUNCHER

7 TUBE M158A1

❑D @

TOW MISSILE –
M65 – TWO LAuNCHERS

{FOUR MISSILES)

WING POO GUN – M18E1
(7.62 MM GUN)

TOW MISSILE –

M55 – ONE LAUNCHER

ITWO MISSILES)

OATA SASE DERIVED FROM FLIGHT TEST USA ASAT 0640, APRIL 1970 AND USA ASTA 7243, JULY 1973

‘o

FIG URE 29. Drag chart

90

Downloaded from http://www.everyspec.com



●

MIL.M.63029C(AV)

EXAMPLE A

WANTED

INCREASE IN DRAG AREA DuE TO

EXTERNAL CARGO

SHAPE OF EXTERNAL LOAD = CYLINDER
FRONTAL AREA OF EXTERNAL LOAD = 6.8

SQ FT

METHOO

ENTER CHART AT SYMOOL FOR CYLINDER

MOVE DOWN TO 6,8 SO FT

MOVE RIGHT AND REAO INCREASED DRAG

AREA . 4.0 SO FT

10
EXAMPLE B

WANTED

CHANGE IN TOROUE REOUIRECI OUE TO

EQUIVALENT FLAT PLATE DRAG AREA

CHANGE IAFIFROM CLEAN (BASELINE)

CONFIGURATION TO AN EXTERNAL LOAD
CONFIGURATION

KNOWN (FROM EXAMPLE A)

A F DRAG AREA CHANGE = 4,0 SO F1
TRuE AIRSPEEO = 110 KNOTS
PRESSURE ALTITUDE = SEA LEVEL
FAT = O°C

METHOD

ENTER DRAG AREA CHANGE
MOVE RIGHT TO TRUE AIRSPEED
MOVE DOWN TO PRESSURE ALTITUDE
MOVE LEFT TO FREE AIR TEMPERATURE
MOVE DOWN. READ CHANGE IN
TOROUE = 2.6 PSI

FIG URE 29. Drag chart. Continued
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MIL.M.63029C(AV)

DRAG ●
EXTERNAL LOAD EFFECT b

6 2 4 6 a 10 12 14 DATA BASIS CALCULATED DATA
TORQUE CHANGE-PSI

FIG URE 29. Drag chart. Continued
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MIL.M.63029c(Avj

●

●

CRUISE
PRESSURE ALTITUDE SEA-LEVEL

103%RPM, 8 HELLFIRECONFIGURATION, JP4 FUEL

EXAMPLE
. .

WANTED

TORCKJE REQUIRED AND FUEL FLOW

FOR 76 ROCKET CONFIGUARTION

KNOWN

PRESSURE ALTITUDE= S.L., FAT= +1OC,

GW=14,033 LB, 4 LOADED ROCKET

L4UNCHERS (76 ROCKETS) , IAS-lW KN

METHOD”

FROM DRAG CHART (FIG 7-301 OBTAIN
MULTIPLYING FACTOR=.O.42

ENTER CRUISE CHART AT IAS =150 KN
MOVE RIGHT TO BROKENC@ LINE
MOVE UP TO READLW=12.8

MULTlPLY&3 BY MULTIPLYING FACTOR
TO GET CHANGE IN TORCIUE=.5.4%
RE-ENTER CRUISE CHART AT IAS =150 K
MOVE RIGHT TO GW-14,000 LB

MOVE DOWN ANO READ INDICATEO
TOROUE PER ENGINE =S4.2 %

TORQUE REQUIRED=84.2-5.4 =78.8 %
RE-ENTER CRUISE CHART AT 78.8%
MOVE UP AND REAO FUEL FLOW= 1183

. .

:N

LB

~
INDICATED
AIRSPEED TOTAL FUEL FLOW-POUNDS PER HOUR

1103 , 17 ,KNOTS 7~ , ~ , ,

70

I/HR

w

50

‘“40

170 , I ~nlw I I [ I I I
r , , , 1~ 1 11 I 1 , , 170

[

lt?o

160

140

132

FIG URE 30

ti4ilti&37b S+JSb IL%

INDICATED TORQUE PER ENGINE-%

..

Cruise chart (R W)
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MIL.M.63029C(AV)

CLIMB-DESCENT
314 ROTOR/S4@2ENGINE RPM ●

EXAMPLE

WANTED

CAUBRATEO TOROUE CHANGE s

FOR OESIREO R/C OR R/O a
E

GROSS WEIGHT = E031 LB c
~

OESIRED R/C =12CQ FT/MIN l-l
m
~

METHOO s

ENTER R/C 2

MOVE RIGHT TO GROSS WEIGHT
2
v

MOVE 00WN, llEAO CALIBRATE %
TORCIUECHANGE= 12.5 PSI

5

DATA BASIS OERIVEO FROM FLIGHT TEST FTC-TOR62

DECEMSER 1962,ANO CALCULATED DA

6 k 10 i5 20 25 30 35
-21,

TA. CALIBRATED TORQUE CHANGE - PSl

FIGURE 31. Climb-descent chart
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MIL.M.63029C(AV)

AIRSPEED CALIBRATION - NORMAL SYSTEM

●

EXAMPLE

WANTED

CALIBRATED
AIRSPEED

KNOWN

INDICATED AIRSI

=143 KT

FLAP SETTING

=0%

MEWOO

ENTER

INDICATED

AIRSPEED

MOVE RIGHT TO

FLAP SE17NG

MOVE DOWN,

RE.40

CALIBRATED

AIRSPEED =

145KT
E

11111111 I II
60 70 80 90 I00 110 I20 130 140 1;0 160 170 1;0 140 do 240 2;0

CALIBRATEDAIRSPEED KT

DATABASIS:DERIVEDFROMFLIGHTTEST

FIGURE 32. Airdata calibration chart (airspeed calibration)
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MIL.M.63029C(AV)

EXAMPLE

WANTED

CORRECTEDALTITUDE

KNOWN

INDICATEDALTITUDE=
12,0J2FT

INDICATEDAIRSPEED=
14SKT

PRESSUREALTITUDE=

12,0J3 V

F@PS SETTING=O%

METHOD >’

ENTER INDICATED
Al flSPEED

MOVE RIGHT TO
PRESSUREALTITUDE
FORFIAP SETTING

MOVE DOWN, REAO

ALTITUDE

CORRECTION=40 FT

CORRECTEDAL

=IINDICATED

.TITUDI

ALTIMETER CORRECTION - NORMAL SYSTEM

220

-B

1434

●
ALTITUDE +CORRECTIONI

=12,040 FT
!2

●

.2io -2io -Iii -l&l -ti i h I&l

CORRECTIONTO BEADDED ~

DATASAS15DERIVEDFROMFLIGHTTEST

FIGURE 32. Air dots calibration chart (airspeed calibration) — Continued

●
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MIL.M.63029C(AV)

TEMPERATURE CONVERSION CHART

AIR TEMPERATURE

“c ‘JF
+ 60 +140

+130

+ 50 +120

+110

+ 40
+ 100

+ 90
+ 30

+ 80

+ 20
+ 70

+ 60

+ 10 + 50

+ 40

0 +30

+ 20

- 10
+10

o
-20

-lo

– 30
-20

– 30

-40 -40

-50

- 50 -60

– 70

-60

FIGURE 32. Air data ccdibration chart (airspeed calibration) — Continued
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MIL.Mii30’29c(Avl

CROSSWIND - TAKEOFF OR IJ+NDING ●

EXAMPLE

KNOWN

CLEAN CONFIGURATION

RuNWAY 21

WINO VELOCITY=23KT ~

WINO OIRECTION s 19

NORMAL ROTATION AIRSPEED S93KT i

METHOO $

OETERMINE RUNwAY WINO ANGLE
>

2100- 193”=2CP
n
~

ENTER WINOVELOCITY 3

MOVE RIGHT TO RUNWAY WIND
ANGLE= 209

MOVE DOWN TO NORMAL ROTATION
AIRSPEED LINE=93 KTS

ThE INTERSECTION FALLS WITHIN THE

RCCOMMENDEO AREA

Zs
Q,
+0
$~
g%

z:
o
~z
~g

20
25
~~
“l-

S5

DATA BASIS FLIGHT TEST

FIGURE 33.Crosswind-takeoff or landing chart (FW)

●
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M[L.M.63029C(AV)

WANTED

TOROUE AVAILABLE
FOR TAKEOFF

FAT=12°C
PRESSURE ALT
ITUOE=4337H

METHOO

.=
ENTER FAT .2

MOVE RIGHT TO #

PRESSURE ALT- u
ITUOE=4307 FT

MOVE OOWN, REAO
TOROUE AVAILBLE

PER ENGINE=1159
FT-LB

TORQUE AVAIIABLE FOR TAKEOFF
PROP SPEED 2200 RPM

FUEL JP4 AIRSPEED O KNOTS

4@35w L3C0713JB@ ~1~ 1Ica 12CII 13C0

TORQUE AVAILABLE PER ENGINE – ~-LS

DATA BASIS CALCULATED FROM ENGINE MODEL SPEC

FIGURE 34. Torque available for takeoff ctumt (FW)

99

Downloaded from http://www.everyspec.com



MIL-M.63029C(AV)

TAKEOFF - NORMAL
CALMWINDS FMPS O PERCENT POWER - TAKEOFF

LEVEL HARD SURFACE

EXAMPLE

WANTED

REOUIREOGROUNO ROLL AND OBSTACLE
CLEARANCE DISTANCES

KNOWN

FAT=12@c
PRESSURE ALTITUOE=4W7 FT
TAKEOFFWEIGHT= 96E0- LB
OSSTACLE WEIGHT=71 FT

METHOO

ENTER FAT
MOVE RIGHT TO’PRESSURE ALTITUOE=4W7 FT
MOVE 00WN ‘TO TAKEOFF WEIGHT=9650 LB
MOVE LEFT TO OBSTACLE HEIGHT=71 FT
MOVE 00WN, REAO TOTAL. DISTANCE REQUIRED

“TO CLEAR OBSTACLE=4375 FT
MOVE LEFT TO OBSTACLE HEIGHT=O FT

MOVE DOWN, READ .GROUNO ROLL OISTANCE
= 27’25 FT

●

o 2&4cbtieLixl Io,ti 12,0C0 14,(W3

GROUND ROLL AND OSSTACLE CLEARANCE OISTANCE -17

OATA BASIS CALCULATE

FIGURE 35.

●
Takeoff-normal chart (FW)
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MIL-M-63029C(AV)

NORMAL l?OTATION/TAKEOFF AIRSPEED
FLAPS O PERCENT

EXAMPLE

WANTED

NORMAL ROTATION, TAKEOFF, AND OBSTACLE
CLEARANCE AIRSPEEDS FOR KNOWN TAKEOFF
WEIGHT

TAKEOFF WEIGHT .9650 LBM

METHOD

ENTER TAKEOFF WEIGHT
MOVE RIGHT TO ROTATION AIRSPEED. TAKEOFF

AIRSPEED AND OBSTACLE CLEARANCE
AIRSPEED LINES

MOVE DOWN FROM ROTATION AIRSPEED LINE
READ INDICATED AIRSPEED FOR ROTATION 96 KT

MOVE DOWN FROM TAKEOFF AIRSPEED LINE,
READ INDICATED AIRSPEED FOR TAKEOFF.99 KT

●
MOVE DOWN FROM OBSTACLE CLEARANCE

AIRSPEED LINE, READ INDICATED AIRSPEED
FOR OBSTACLE CLEARANCE 110 KT

6

90 100 110

DATA BASIS: FLIGHT TEST

● FIGURE 36. Normal rotatiordtakeoff airspeed chart (FW)
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MIL.M.63029C(AV)

ACCELERATION CHECK

POWER - TAKEOFF CALM WINDS
FLAPSO PERCENT LEVEL HARO SURFACE

EXAMPLE

WANTED

AIRSPEEDREOUIRED AT
VARIOUS ACCELERATIOW
ClU32K FcwTs

KNOWN

TAKEOFF AIRSPEED FOR
K- GROSS WEIGNT

DF9@SoLs=ss Kr
GRDUNO ROLL DISTANCE

-25001=T

METHOD

ENTER$02ATE0

MOW RIGNT TO GROUNO
ROLL OISTANCE LINE
.’2500Fr

MOVE -N THE GUIOE
LINE TO THE 1000 Fl

r,.

QROUNO RIY.L OISTANCE
1*----

MOVE LEl=f, flEALl INOICATEC
AIRSPEEO REOUIREO AT
IWO FT MARKER = 57 KT

DATA BASIS: ESTIMATED

GROUNO ROLL OISTANCE - Fl

FIGURE 37. Acceleration check distance chart (FW)
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MIL.M.63029cIAvI

●
ACCELERATE-STOP DISTANCE

HARD SURFACE RUNWAY WIND CALM FLAPS O PERCENT

TAKEOFF POWER FOLLOWEO BY IOLE POWER ANO MAX BRAKING

●

●

EXAMPLE

KNWN

FREE AiR TEMPERATURE =12°C

PRESSURE ALTITuDE=4337 FT
TAKEOFF wEIGHT=93E0 LB

RUNWAY SLOPE=0.0%

MHl+OD

ENTER FAT
MOVE RIGHT TO PRESSURE ALTITUOE = 4337 FT
MOVE 00WN TO TAKEOFF WEIGHT=96W LB
MOVE LEFT TO REFERENCELINE

FOLLOW GUIDE LINES TO RUNWAY SLOPE=O %

MOVE LEFT TO ACCELERATE-STOP DISTANCE =ECOO FT

S-J

10,OX

93X

m

7m

m

5COI

m

m

2cw

_—

I
2 1 0

RUNWAY SLOPE %

OATA BASS: ESTIMATEO

FIGURE 38. Accelerate-stop distance charl (FW)

103

Downloaded from http://www.everyspec.com



EXAMPLE

WANTED

GROUND ROLL DISTANCE AND
TOTAL DISTANCE OVER 50 FT,
OBSTACLE.

FREE AIR TEMPERATURE -25°C
PRESSURE ALTITUDE — 3966 FT.
HEADWIND COMPONENT — 9.5 KTS
GROSS WEIGHT— 12500 LBS.

METHOD

ENTER AT FAT
MOVE RIGHT TO PRESSURE ALTITUDE
MOVE DOWN TO 1ST REF. LINE
FOLLOW GUIDE LINE TO GROSS WEIGHT
MOVE DOWN TO 2ND REF. LINE
FOLLOW GUIDE LINE TO WIND SPEED
MOVE DOWN TO 3RD REF. LINE
CONTINUE STRAIGHT DOWN
READ GROUND ROLL EQUAL 3300 FK
FOLLOW GUIDE LINE TO 50 FT
READ TOTAL DISTANCE EQUAL 655o FT.

MIL-M-63029C(AV)

AccelerateAfterLift-Ofi
Flape 40°

Power 100”h

TOTAL TAKE-OFF DISTANCE FEET

FIGURE 39. Accelerate ajler Iij-off chart (FW)

104

●

Downloaded from http://www.everyspec.com



MIL-M-63029C(AV)

MINIMUM SINGLE ENGINE
CONTROL AIRSPEED (Vmc)

POWER — TAKEOFF GEAR DOWN
FLAPS O PERCENT PROP FEATHERED

EXAMPLE

WANTED

MINIMUM SINGLE ENGINE CONTROLAIRSPEED
AT A GIVEN FAT AND PRESSURE ALTITUDE

KNOWN

FAT = 12°C
PRESSURE ALTITUDE .430,7 ~

METHOD

ENTER FAT HERE
MOVE RIGHT TO PRESSURE ALTITUDE 43o7
FT
MOVE DOWN TO RUDDER LIMITED LINE
MOVE LEFT, READ MINIMUM CONTROL lNDl-
CATED AIRSPEED= 84 KNOTS

NOTE

AT SOME WEIGHTS A STALL CONDITION CAN
OCCUR AT AIRSPEEDS HIGHER THAN THE
RUDDER LIMITED Vmc

DATA BASIS: FLIGHT TEST

MINIMUM SINGLE ENGINE

CONTROL AIRSPEED

U-21A

T74-CP-700

FIGURE 40. Minimum single engine control airspeed (Vmc) chart (FW)
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EXAMPLE

WANTED

GRADlENT OF CLIMB

KNOWN

FREE AIR TEMPERATuRE — 25°C
PRESSURE ALTITUDE — 3966 W.
GROSS WEIGHT— 12150 LBS

MIL-M-63029C(AV)

METHOD

ENTER AT FAT
MOVE RIGHT TO PRESSURE ALTITUDE
MOVE DOWN TO REFERENCE LINE
FOLLOW GUIDE LINE TO GROSS WEIGHT
MOVE DOWN READ GRADlENT OF CLIMB
EQUAL 2.4%

Single Engine Gradient of Climb
Flaps @)!o

Power - 100%
Landing Gear-Up

FIGURE 41.

-2-ioli~~~

GRADIENT OF CLIMB O/.

Sing/e engine c/imb chart (FW)

●

●

●
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MIL-M-63029C(AV)

SINGLE ENGINE CLIMB

● TAKEOFF CONFIGURATION
FLAPS O PERCENT PROP FEATHERED POWER — TAKEOFF

EXAMPLE

WANTED

WEIGHT TO OBTAIN A POSITIVE SINGLE ENGINE WC
AT LIFTOFF AND SINGLE ENGINE WC AFTER GEAR
IS RETRACTED.

KNOWN

FAT = 12°C
PRESSURE ALTITUDE = 4307 FK

METHOD

ENTER FAT
MOVE RIGHT TO PRESSURE ALTITUDE= 4307 f7
MOVE DOWN TOO ~/MIN R/C FOR GEAR DOWN
READ WEIGHT TO OBTAIN POSITIVE WC AT Ll170FF

= 9650 LBS, THE MAXIMUM TAKEOFF WEIGHT
MOVE DOWN TO WEIGHT= 9650 LBS FOR GEAR

UP CLIMB

●
MOVE LE~, READ SINGLE ENGINE WC AFFER GEAR

RETRACTION = 280 H/MIN

-1

●
DATA BASIS FLIGHT TEST

FIGURE 41. Single engine climb chart (FW) — Continued
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MIL-M-63029C(AV)

CRU9E CLIMB
GEAR UP FLAPS O PERCENT CALM WIND

POWER - CRUISE CLIMB

140 KIAS

EXAMPLE

WANTEO

TIME, FUEL, ANO DISTANCE REOUIREO TO CLIMEI

KNOWN

INITIAL FAT=12,C

INITIAL PRESSURE ALTITLIOF=42137 FT

INITIAL WEIGHTS W50 LBS
FINAL FAT=-5°C
FINAL PRESSURE ALTlTuDE=12,@Yl FT

METHOD

ENTER FAT
MOVE RIGHT TO PRESSURE ALTITUOE

MOVE GOWN TO INITIAL WEIGHT
MOVE LEFT, READ TIME, FUEL ANO OISTANCE
REAO GRApH FOR !NITIAL CONOITIONs AND

SECOND READ FOR FINAL CONDITIONS WITH

INITIAL WEIGHT.

DIFFERENCE BETWEEN REAOINGS IS TIME, FUEL

ANO DISTANCE TO CLIMB.

TIME TO CLIMB (9-31s6 MIN

FUEL TO CLIMB (93-37)s53 LB

DISTANCE TO CLIMB (19-7)=12 NM

BLd I

OATA BASIS: FLIGHT TEST

@

FIGURE 42. Cruise climb chart (FW)
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MIL.M.63029C(AV)

CLIMB/DESCENT
GEAR UP FUPS,O PERCENT

EXAMPLE I

WANTED
4C0

RATE“OFCLIMB OR OESCENT AS A _
RESULT OF CHANGE IN z

HORSEPOWER
~

z 3@3
u
$

KNOWN K
E
..2CHI

CHANGE= 200 HP g

WEIGHT= 9X0 LB 3
z

M~HOD

~~ i

‘ ~’m
g

ENTEFIHORSEPOWER CHANGE g .0

MOVE RIGHT TO WEIGHT= %3X LB z ~
11,1, ,.,1,,,,1,,,

..- -. . . .
MOVE 09WN,REA0 RATE OF CLIMB

OR OESCENT = 106!I FT. / MIN. ~. .. ---- -------

RATE OF CUMB OR DESCENT - ~/ MIN.
TWO ENGINE OPERAllON

SINGLE ENGINE OPERATION

EXAMPLE 11

$4CQWAN TED
I

TORQUE CHANGE FOR CLIMB OR ~

OESCENT AS A RESULT OF z 3m
CHANGE IN HORSEPOWER OR PRM ~

K

6
KNOWN z Zcm

~
v

HORSEPOWER CHANGE =2COHP %

PROP RPM =1%0 RPM g ,~
a
~

METHOO E

‘o

ENTER HORSEPOWER CHANGE
dr~- MOVE RIGHT TO RPM= 1~ RpM

MOVE DOWN, READ TORQUE

o 2C0 400 .Yx”13ril
,,

lmo 12W lam
TORQUE CHANGE PER ENGINE - ~./LB.

CHANGE PER ENGINE= W FT

DATA BASIS CALCULATE

LB.

FIGURE 43. Climbldescent chart (FW)
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M1L-M-63029C(AV)

CRUISE
TWIN ENGINE

RPM-19f3J
‘PRESSURE ALllTuDE 8C01 FEET

FLAPS O PERCENT FUEL JP-4 GEAR UP

Fuel Flow Per Engine.lB/HR

+

;

I
Q
E

3

2

0 250 500 740 1000 15’00

Torque Per Engine FT.LB

FIGURE 44. Cruise chart (FW)
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MIL.M-63029C(AV)

APPROACH SPEED
GEAR DOWN

EXAMPLE

WANTEO

RECOMMENOEO APPROACH SPEED

FOR KNOWN WEIGHT

KNOWN

WEIGHT=BB55 LB

FLAP SE~lNGsOOWN

METHOD

ENTER WEIGHT
MOVE RIGHT TO APPROACH SPEED

LINE, FIAPS 00WN
MOVE 00WN, READ INDICATEO

AIRSPEEO=1O3 KT

● DATA SASIS FLIGHT TEST

en w lCO 1io 120 1%

INOICATED AIRSPEEO - KT

FIGURE 45. Approach speed chart (FW)
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MIL-M.63029C(AV)

/

EXAMPLE

WANTED

LANDING DISTANCE

LANDING
CALM WINDS LEVEL, DRY, HARD SURFACE

MAX BRAKING AND IDLE POWER ON RUNWAY

WEIGHT -8855 LB
PRESSURE ALTITUDE -4484 ~
FAT - 18°C
FIAPS DOWN

.

METHOD

ENTER FAT
MOVE RIGHT TO PRESSURE ALTITUDE - 44s4
F-r

MOVE DOWN TO WEIGHT -8855 LB
MOVE LEFT TO FULL BRAKING WITH FLAPS
DOWN
MOVE STRAIGHT DOWN, READ LANDING
DISTANCE -2150 m

1Oco 213& 3om 4CGa 50+30

IANDING D15TANCE – FT

DATABASIS: CALCUIA~D
FIGURE 46. Landing chart (FW)
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MIL-M-63029C(AV)

.,.

8-20. ENGINE RuN.up.
,.

“EEEE3 ““ ‘. ,.:
Minimizemovementofthecyclicdur-
inggroundrun-up,k“precludedamage
totheinputquillsealandthemain.
driveshaft

*1. Gasproducer-70to72percentrpm.
‘...,-...: .,.

NOTE

~is‘checkshouldbemadewhilehold--
ingthrottlelightlyagainst.engineidle

- stop. .:

*2. Engineoilpressufi -25 psi minimumat
engirieidle.’

,.

*3.Transmissionoilpressure-Check.,.
,.

~4
,,

Mastercautionlight-OFF. .

*5. SCAS powerswitch-ON.CheckNo-Go”
lightsilluminated.

‘ - .= ‘“ ‘; ““’ ““”

., .

IffuelqUantitYgaged,ties,not’coincide,-::: ;.
withthevi.q”alinspectiOn,.OffUel”:.
.qua”ntity,thepossibilityexists-that’-‘-
fuelisrestrictedfrom,flowingtq::the
aftcellbymalfunctioriorimproperin-
stallation’oftheflappercheckviilve~If“. -
thisconditiondoesexist;itpresentsa“
seriouscenterof:gravityhazaid.and ~~ ‘
should-b:t.hoioughlyinvestigatedby
maintenancebeforeflight.

*6.

*7.

*8.

o’@

FUIJquantity-Fressto”tist. ”,, “ --- ‘ .,

Avionics-ON.

ForceTrimSwitch-ON. Clieck.force
gradientsasfollows:F?esscyclicmomen. ...
taryinterruptswitch(pilotthengunner)
ensuri~gmagneticbrakesrelease.
ForceTrimSwitch-ON. Checkforce ... .,.,.,:,-.
gradientsoperational.Presscyclicmo-
mentary.interruptswitch,(pilotthengun-
ner)ensuringmagneticbrakes”release.

FIGURE 47. Exwnp!e of ampltj+edchecklist format and style
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MIL.M.63029C(AV)

CABIN EMERGENCY HATCH JETTISON PROCEOURE

1 PuLLDOWN YELLOW COVER

OVER EXIT LATCH HANDLE

z PUSH RED EWTTONTORELF.AS; 3 PuLLuPONHmOLE#mO
EXIT LATCH HANDLE PUSH TO REMOVE HATCH

EMERGENCY ESCAPE ROUTES

DITCHING DITCH ING AND GROUND

EMERGENCY ExITs AND

b

‘:= 8A IL. OU1, DITCH INGANU..........................
EM ERG ENcy ExIT ONLy :;;<<<<<:<.:<%GRCIUNCJ EMERGENCY EXIT

EMERGENCY ENTRANCE

ALL SERIES

FIG URE48. Emergency equipment andemergency exitdiagram

●
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MIL-M-63029C(AV)

.0 RIGHT CREW DOOR

JET

~COpILOTiOBSERVER
SEAT

FIGURE 48.

.

LEFT CREW DOOR

JETTISON HANDLE

VI

Emergency equipmenl and emergency exil diagram — Continued
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EXAMPLE’

WANTED
MAXIMUM GLIDE DISTANCE

KNOWN

MIL.M.63029C(AV)

MAXIMUM GLIDE DISTANCE
POWER OFF (PROPELLERSFEATHERED)

“GEARANO FIAPS UP ZERO WIND

HEIGHT ABOVE TERRAIN .7400 FT

METHOO

ENTER HEIGHT ABOVE ,TERRAIN

MOVE RIGHT TO MAXIMUM GLIDE
DISTANCE LINE

MOVE OOWN, REAO MAXIMUM
GLIOE 01STANCE =22NM

k

OATA BASIS ESTIMATED

VEIGHT - LBS.

9s50
!w30
Boal
7033
m

●

aEST GUOE SPEEO
KIAS

112
1D9
102
94

_Lz._.J

20,003

25,D@l

Zo,m

15,m

10,CF3O

50W

SL

01020$4050 B170. SJJ w

MAXIMUM GLIDE OISTANCE - NM

●

●
FIGURE 49. Maximum glide distance (FW)
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MIL-M.63029C(AV)

AUTOROTATIONAL GLIDE CHARACTERISTICS
POWER OFF

EXAMPLE

WANTED

GLIDE RATlO AND RATE OF OESCENT

KNOWN

AIRSPEEO – S) KIAS RODF

ROTOR RPM -314

METHOD

ENTER INDICATEO AIRSPEEO

MOVE UP TO 314 ROTOR RPM LINE

MOVE LEFT, REAO GLIOE RATIO’– 4.5

CONTINUE UP ~ KIAS TO 314 ROTOR
RPM LINE ON UPPER GRAPH, MOVE

LEFT,
FPM

RWO RATE OF OESCEN1 – 1725

rum-l; 9’0 4b 60 30 100 .’”1----- . .

NOSE ~0 ;0 4b ;0 6’0 ;0 8il * l.ti

DATA BAS15 CALCULATE OATA

FIGURE 50.

INOICATEOAIRSPEEO – KNOTS
.. ... . . J“ ,’ ..’-.

Autorotationol descenr
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MIL.M.63029C(AV)

\\\\\\\\\\\\\\\\\\\\\

t
HEIGHT VELOCITY DIAGRAM

+

324ROTOR RPM

+

+

+

\

t

+

t

t

\

\

\

\

\

\

b

\

\

\

\

\

\

\

\L \\\\\\\\\\\\\\\\\\\

ROOF-O io io 60 80

NOSE ;O
r , , I I 1

20 30 40 50 60 70

INDICATED AIRSPEED – KNOTS

DATA BASIS: DERIVED FROM FI.IGHT TEST FTC-TDR 67-27, NOVEMBER 1964

●

●
FIGURE 51. High velocity diagram
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1/4 IN. ~

//

STARTING 1
INCH FROM

TRIM EOGE

DRILL 7 HOLES ,
1/4 IN. DIA. 1 IN.
CTOC \

5/16 IN,
CENTERED-

1/4 IN. ~

●

MIL.M-63029C(AV)

~ 3/4 IN, (SINDING EOGE)
~ “4 ‘N’

Ill w
I TM J.-)cco

—

6314 IN.
MAXIMUM

71

KXX-CL I

N.

J--T21 PICAS —

1/S IN, 3 1/2 IN.

I 1

!
I

. N-2 cl I
/ \

/ \

PAGE NO. ‘ ~ ,,2 ,N, _CHANGE NO.

FIGURE 52. Dimensions for reproducible page (CL)

I

L
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MIL.M-63029C(AV)

USE TYPE STYLE AND SIZE CAPITA1.IZATION SPA(’IN(;

1.GENERAL lNFORMA.
TIoN AND SCOPE

2.MARGINAL COPY

10PT MEDIUM .

10 PT BOLO CAPITALS SEE FIGURES 61 ANO 62.

3.NORMAL AND
EMERGENCY
CHECKLIST TEXT*,

(c)ACTION TO BE TAKEN
10PT MEDIUM.

4.IMMEDIATE ACTiON 10PT MEDIUM
TEXT UNDERLINED

.,, !

5.PERFORMANCE NO LARGER THAN 12PT
DATA

CAPITALS
AND NO SMALLER THAN . ,’
S PT BOLD

1 PICA BETWEEN P’Rl-
MARY AND SUBORD
[NATE HEADINGS,-:
BETWEEN: SUBORO.,
INATE HEADING ANI)
CHECKS, OR BE.
TWEEN CHECKS AND
NEXT PRIMARY OR
SUBORDINATE
HEADING.

indentiOnS SHALL BE I EM AND 2 EMS AS NEEDED

(TYPE STYLES OTHER THAN THOSE LISTEO ABOVE SHALL HAVE PRIOR APPROVAL IN WRITING

OF THE PROCURING ACTIVITY-6,2.)

.,.

. ..

.,,

:

.,. ,

FIGURE 53. Standard Operator’s Checklist — Type.style and spacing requireme~s (CL)
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MIL-M-63029C(AV)

●
USE TYPE STYLE AND SIZE CAPITALIZATION. SPACING

1,MARGINAL COPY 10PTBOLD CAPITALS
4!4PICAS(% in)
FROM EDGE OF PAPER

2.NORMAL AND PRIMARY HEADINGS – CAPITALS : PICA (6POINTS
EMERGENCY 10PT BOLD ABOVE AND BELOW
CHECKLIST SUBORDINATE HEADINGS – CAPITALS
TEXT*

HEADINGS
10PT MEDIUM

.ITEM.TOBE CHECKED
AND ACTION TO BE TAKEN – .,
SPT MEDIUM

3.IMMEDIATE ACTION SPTMEDIUM
TEXT

%PICA(6POINTS)
UNDERLINED SPACEABOVEAND

BELOW HEADINGS

●INDENTIONS SHALL BE 1EM AND2EMSASNEEDED.

FIGURE 54. Alternate Operator’s Checklist — Type style and spacing reqw”rements

●

. ...’

.

., ,. ,.. .

..; ., ..,,

. .

●
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MIL.M.63029C(AV)

10 PT BOLD
~1-----31’2”cHEs

~ TM 1-152O-21O-CL

14 PT BOLO-

1,0PT BOLD -.,

10 PT MEDIUM -

10 PT BOLD -

=HELICOPT~R AND” SYST13MS BEFORE-
EXTER1OR CHECK”

-

~Do mot preflightuntilarrnamekt.’
ayetemaaresafe. ,

~. 1,

2.

● 3.

4.

5.

● 6.

‘1.

o 8.

9.

Covers, locking devices,tiedowns,and
cables— Removed,

Publications– Check.

Ignitionkeylockswitch– On

BAT switch–ON: check batterv
voltage.

Lights– On;check,thenoff,

Fuel– Checkquantityasrequired,

Fuelsample– Checkasrequired,

Cargohook– Checkasrequired,

BAT switch– OFF.

EXTERIOR CHECK AREA 1

● 1.

2.

AREA 2

1.

0 ● 2.

3.

Mainrotorblade– Check.

Fuselage – Check,

Fuselage– Check,

Armamentsystem– Check.

Enginecompartment– Check.

314INCH 41

—

—
~1/4 INCH ●

—
—

1
—

$0 PICAS

— —

CHANGE SYMBOL

= SHALL BE A

VSRTICAL BAR

L
IN THE MARGIN

1/4 INCH

FIGURE 55. Example of nornualprocedures page (CL) ●
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MIL-M.63029C(AV)

10 PT BoLo-

14 PT BOLOS

12 PT SOLO—

10 PT MEOIUM —

10 PT BOLO —

~ :“1’4’NCH
~ ‘TM1-15XX-XXX-CL

- HYDRAULIC

~HYDRAULIC POWER FAILURE

- 1. Airs”peed– Adjust.

2. HYD CONT circuitbreaker – Out.

Ifhydraulicpowerisnotrestored:

3. H.YDCONT circuitbreaker – In.

4. HYD CONT ewitch– OFF.-
,...

5. Landassoonaspracticable.

CONTROL STIFFNESS

-::1

I
40PICAS

Ifcontrolresponseisnot restored.

3. Landasswmaspracticable.

CYCLIC HARDOVER

1, HYD wimh — Sel i

2. Land as scon as practicable.

- E-7/(E-8bladd

1$1
3,4 INCH ~

FIGURE 57.

#

. —.

I
Ct
SHALL BE A

VERTICAL BAR
IN THE MARGIN

‘1.

I* I

“GE SYMBOL

_ 1/4 INCH

Example of emergency procedures page (CL) ●
124
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M3L-M-63029C(AV)

APPENDIX

● PROCEDURE FOR CONTEN’H’FORMATSELECTTON

10. SCOPE

10.1S.CQP& This appendixdetailsthecontent/foinra.tselectionsummaryprovidedbythecontractingactivityaspirtof.
a contractstatementofwork.Manualcontentwillbedeterminedsscheckednext to the applicableitem in the

CONTENT/OPTION column.The applicablecliapter/@on for lo@ng the item. selected is entered in the MANUAL
LOCATfONcolumn.Thisappendix is a mandatory part of the specification. The information contained herein is inten@l for
guidance.

MANUAL
ELEMENT

THROUGH
OUT

MiL-M-63029’
ITEM PARAREF

LLUSTRATIONS 3.1.5- --
3.1.6

.

ZHAPIER, 3.1.1
W.CTION, AND 3.1.2 -“
4FPENDIX
lEQufREMENTS

ktANUFACTURER’S I3.1.8
‘4AMES

?AGE I ~~~~~3.2.1.8
ARRANGEMENT

I

CONTENTI MANuAf-
CONTENTS/0PI10NSA7EMARK OFTTON LOCATfON

LfiNEDRAWINGS

PHOTOGRAPHS

Broadsides

GRAPHICti PRESENTATION
(otherthanspedkd)

1 ,

ORDEROFPRfORITfES
(otlrerthq specified) .

SCALING
(Orherthan Specitied).

Additional sections

Additional Appendixes I ““l I
Use ofmanufacturer’s
names I I I
Duplicate pages

●
✎
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MIL.M.63029C(AV)

—

MANUAL MIL-M-63029 CONTENT/ MANUAL
ELEMENT fTEM PARAGRAPH CONTENTSIOPTfONSIREMARKS OPTION LOCATION

REFERENCE

Chapter I- hmoducmry 3.2.3.4 Include additional special
Introduction Material information

Chapter 2- Malfunction 3.2.4 fnclude flight crew oriented
Aircrafl and Isolation Charts “’ malfunction isolilion charts.
Systems Descrip-

Fuel Systemlion and Opera- ~,”~tration~ 3.2,4.6,4 Schematic diagrams.

tion
Approved 3.2.4.17.3, fnclude additional fuels
Fuels in addition to-those listed

in TB 55-9 150-2C43-24

Chapter 3- Section 3.2.S.2 Add additional sections
Avionics Requirements

Operation 3.2.5.2.3 Government furnished
standard operational
avionics data.

Contractor prepared
operational avionics data.

Chapter 4- Mission 3.2.6.1 Prepare appendix for
M&m Fquipmmt Avionics mission avionics quipment,

Chapter 5- Lnstrument 3,2.7.2.1 Include other instrument
operating Limits C@adng Ranges markings in addition to
and Restrictions and Markings those specified.

Airspeed Limits 3.2.7.5 Other than specified
Maxinium and
Minimum

Additional 3.2.7.8 Include additional sections.
sections

Chapter 6- Oil da~ 3.2.8.3.1 Include statement of
Weight/Balance usable oil capaciry
and Loading

Chapter 7- COntiguratiOn 3.2.9.1.5 Other than specified
Performance
Data Fuel 3.2.9.1.5 Additional chans for

alternate fiIels.

Atmospheric 3.2.9.1.5 Odmr than specifted.
Conditions

Rotary Wing 3.2.9 .I.10 Other than specified
Performance
Dam

Additional Chtms

126
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MIL-M-63029C(AV)

●

●

MANUAL MU-M-63t329 CONTENTI MANUAL
ELEMENT ITEM PARAGRAPH CONTENTSIOPTIONWEMARKSOPTION LOCATION

REFERENCE

Fixed wing 3.2.9.1.11 Other than specified

Performance

Data Additional Charts

Use of Charts 3.2.9.2.5 Include additional discussion ,,

Include additional problems.

Include additional iUustmtions

Rotary Wing 3.2.9.3.1 Additional fuel flow data for

chart content alternate or emergency fuels

Additional charts for all approved
takeoff techniques.

Depict alternate total contlgutation(s)

on drag charts (special line coding).

Omit airspeed, altitude, andlor
temperature calibration data

Fixed Wing 3.2.9.3.2 Approach speed other than specitied

Chart Content

hnding chai vahdity other than

specified

Chapter 8- Section II - Operating 3.2.10.2.31 Alter sequence

Normal Procedures and

Procedures Maneuvers Delete specific checks

Add specific checks

Chapter 9- Engine 3.2.11.1.2 Height velocity plots other than

Emergency specified.

Procedures
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MIL.M.63029C(AV).

..
,-

4ANUAL “““ MIL-M-63029 CONTENTI MANUAL
;LEMENT ITEM , PARAGRAPH CO\”TENTStOPTIONSMEhIAFWSOPTIOS LOCATION

REFERENCE

)perator’s TyPcSt)lc. 3.3.2.2 O,theI thati kpecifitd in n

?hecklist Size and figure52 -

CL) Spacing ,. ‘.

Detail 3.3.3 Prepare pages titled “Criw-
Req<irements ‘.” mk”mbers Du!ies” for nor-

mal and emergency pro-
.

cedurcs

Performance 3.3.4.8 Prepare performance

Dita Chins charts (specify format)

.!. .

./”. “.- .. o

.
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Reviewactivities
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MIL.M-63029C(AV)

PreparingActivity
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