I c A 0 ' CIRCULAR 75-AN/65

"CIRCULAR

PROVISIONAL
ACCEPTABLE MEANS OF COMPLIANCE

AEROPLANE FLYING QUALITIES

{Related to the PAMC on Performance)

Prepared by the Airworthiness Committee and published
by authority of the Secretary General

INTERNATIONAL
CIVIL AVIATION
ORGANIZATION
MONTREAL ¢« CANADA




Published in separate English, French and Spanish editions by the International Civil Aviation
Organization. All correspondence, except orders and subscriptions, should be addressed to the
Secretary General of ICAO, International Aviation Building, 1080 University Street, Montreal 3

(Quebec), Canada.

Orders for this publication should be sent to one of the following addresses, together with
the appropriate remittance (by bank draft or post office money order) in U.S. dollars or
the currency of the country in which the order is placed or in a freely convertible currency:

Regional Offices

France: Représentant de I'OACI, Bureau
Europe, 3bis, villa Emile-Bergerat, Neuilly-
sur-Seine (Seine).

Peru: Representante de la OACI, Oficina
Sudamérica, Apartado 4127, Lima.

Senegal: Représentant de POACI, Bureau
Afrique, Boite postale 2356, Dakar.

Thailand: ICAO Representative, Far East
and Pacific Office, P.O. Box 614, Bangkok.

United Arab Republic: ICAO Represen-
tative, Middle East and Eastern African
Office, 16 Hassan Sabri, Zamalek, Cairo.

Sales Agencies

Argentina: Editorial Sudamericana S.A,
Calle Alsina 500, Buenos Aires.

Australia: Robertson and Mullens, 107 Eli-
zabeth Street, Melbourne, C. 1.

Canada: Department of Public Printing
and Stationery, Ottawa (Ontario).

India: Oxford Book & Stationery Co.,
Scindia House, New Delhi or 17 Park Street,
Calcutta.

Mexico: Editorial Hermes S.A., Ignacio
Mariscal 41, México 4, D.F.

New Zealand : Government Printer, Govern-
ment Printing Office, 20 Molesworth Street,
Wellington.

United Kingdom: Her Majesty’s Stationery
Office, P.O. Box 569, London, S.E. 1.

International Civil Aviation Organization (Attention: Distribution Officer), International
Aviation Building, 1080 University Street, Montreal 3 (Quebec), Canada.

Do you receive
the ICAO BULLETIN?

The ICAO Bulletin contains a concise account of the activities
of the Organization as well as articles of interest to the aero-

nautical world.

The Bulletin will also keep you up to date on the latest ICAQ
publications, their contents, amendments, supplements, corri-

genda, and prices.

Availoble in three separate editions: English, French and Spanish.

Annvual subscription: U.S. $2.00.

L3



FOREWORD

General
Development of the PAMC on Aeroplane Flying Qualities
Applicability
Future Related Work

TABLE OF CONTENTS

AEROPLANE FLYING QUALITIES

Applicability
1. GENERAL

l.
1.2 Presentation
1.3 Generally Applicable Conditions
1.4 Definitions

2. SPECIFIC CONDITIONS

2.1 Stages
2. 2 Initial configuration
2.3 Changes in Configuration

3., REQUIREMENTS - STABILITY AND CONTROL

[FERRUVIR WL ROV

1

U W N

---------------------------------

..........

------------------------------------------------------------

------------------------------------------------------------

.......

--------------------------------------------------------

-------------------------------------------------

-------

--------------------------------------------------------

----------------------------------------------------------

| 3% % o Yo RN ok & 15 o YNPGRS

---------------------------

uuuuuuuuuuuuuuuuuu

---------------------------------------------------

-------

-----------------------------------------------------

----------------------------------------------

---------------------------------------------------------

--------------------------------------------

-----------------------------------------

-------

Stab ity . . . e e e e e e e e e e
Ability to Trim ... .. e e e e
Control Forces ... ... ... . . i e i i e e e e e e

VMC Minimum Control Speeds

-----------------------------

-------

Controllability . ... . e e e e

4, REQUIREMENTS - STALLING

e
=] O s N e

Conditions ., , . ..........

---------------------------------

-------

ooooooo

Stall Warning . ...ttt i e it et e e e e e e e

Behaviour Following a Stall
Control Near the Stall ...

--------------------------------

ooooooooooooooooooooooooooooooo

.......

-------

-------

6 N RN SO Y

-]

No RNy I

11

11
11
14

16

16
16
16
17
19

24

24
24
24
25
25
26
20



THIS PAGE INTENTIONALLY LEFT BLANK



PROVISIONAL ACCEPTABLE MEANS OF COMPLIANCE
AEROPLANE FLYING QUALITIES

(Related to the PAMC on Pe rformance)

FOREWORD
General
1. The Standards in Annex 8, Airworthiness of Aircraft, are of the nature

of broad specifications stating objectives rather than methods of realizing those objectives.
In order to indicate by example the level of airworthiness intended by the Standards of
that Annex, some specifications of a more detailed and quantitative nature have been
included in the same volume under the title '""Acceptable Means of Compliance'. The
Foreword to Annex 8 indicates the obligation under the Convention, resulting from the
introduction of Acceptable Means of Compliance.

2. When the Annex was adopted on 13 December 1961, the Standards on
the subjects: Aeroplane Performance, Strength under Flight Loads, Reciprocating
Engines, Turbine Engines, Propellers and Navigation Lights including Anti-Collision
Lights were supplemented by Acceptable Means of Compliance. The absence of provisions
of that type pertaining to other subjects was considered either as recognition by the
Council that the Standards in themselves defined a sufficiently accurate level of aire
worthiness, or as a recognition by the Council that due to the technical developments
going on in a subject at the time of adoption of the Annex, it had not yet been possible to
establish a more precise technical specification than that in the Standards themselves.

3. It is the essence of the Acceptable Means of Compliance that they permit
variations in overall methods as well as in detailed application, Therefore, Contracting
States, in establishing national codes that will ensure compliance with the Standards,
will sometimes need guidance as to the departures from Acceptable Means of Compliance
that are suitable for the certification of aircraft other than tnose specified in their Range
of Validity, and also as to the use of methods developed too recently to have behind them
the suitable background of experience deemed necessary for introduction of an Acceptable
Means of Compliance.

4, Fhe guidance material is established by ICAO as "Provisional Acceptable
Means of Compliance’, a class of specification that does not impose any obligation under
the Convention., The Provisional Acceptable Means of Compliance are not, like the
Standards or the full-fledged Acceptable Means of Compliance, established by agreement
between Contracting States; instead, thev reflect an agreement reached by an international
body of experts to the effect that A specification is worthv of trial,

5. Trial apphcatmn of Provisional Acceptable Means of Compliance in
national regulations or practices is intended to build up the amount of experience that,
eventually, would lead to the introduction of an Acceptable Means of Compliance on the
same subject,
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6. The Provisional Acceptable Means of Compliance now presented in this
Circular was prepared by the Airworthiness Committee, a body of experts authorized by
the Council and functioning under the direction of the Air Navigation Commission. The
Airworthiness Committee included this Provisional Acceptable Means of Compliance in
its report, issued at the end of its Sixth Meeting which took place in Paris from 10 to
30 June 1964 on the understanding that final agreement on the text of this PAMC would
be obtained by correspondence between Airworthiness Committee Members and the
Secretariat, The Air Navigation Commission, after satisfying itself that this Provisional
Acceptable Means of Compliance was properly co-ordinated with the Standards of Annex8
and related material, and that the policies of the Organization have been followed,
authorized issue of this Provisional Acceptable Means of Compliance at the 2nd Meeting
of its Fiftieth Session, on 23 September 1965, It is to be noted that in so doing, the Air
Navigation Commission did not pass judgment on, or endorse, the technical contents
recommended by the Airworthiness Committee.

Development of the PAMC on Aeroplane Flying Qualities

7. Since 1957 considerable work has been undertaken in several countries
on the preparation of new airworthiness codes or on the improvement of existing codes
on performance and flying qualities, particularly in relation to turbinespowered aero-
planes. After evaluating the progress made, the Airworthiness Committee, at its First
Meeting {October - November 1957), recognized that there was good promise for developing
sets of specifications which all its members could consider as worthy of trial.

8. After comprehensive study of problems related to Flying Qualities the
Airworthiness Committee agreed at its Fourth Meeting (October - November 1960) that
the most urgent task was the development of PAMC material on those flying qualities for
which specifications were needed to supplement the PAMC on Aeroplane Performance.

9, A tentative draft PAMC on Aeroplane Flying Qualities (related to the
PAMC on Performance) was developed at the Fifth Meetmg of the Airworthiness Committee
(May - June 1962), However it was decided to revise the specifications contained in the
draft before recommending it for issue. An informal meeting was held in London in
November 1963 to discuss the results of the revision and revised wording was agreed for
a number of requirements. In other cases, where it'was not possible to agree upon
wording, the problem areas were defined.

10, At the Sixth Meeting (June 1964) the problem areas were discussed and
a new text for the draft PAMC on Aeroplane Flying Qualities (related to the PAMC on
Performance) was prepared and evaluated, It was agreed that where identical specifica-
tions appeared in both the PAMC on Performance and the draft PAMC on Flying Qualities
the specifications should be retained in each document so that they could be read more
easily; however, where cross references were possible, these should be made. After
considerable discussion which showed a large measure of acceptance for the draft PAMC
it was agreed that Members should give further consideration to the proposed PAMC and
would communicate their findings to ICAO, Final agreement was obtained by correspond-
ence at the end of July 1965,

i

Applicability

11, This PAMC contains specifications providing for a level of flying
qualities equivalent to that intended by the provisions of 2, 3 of Part 1II of Annex 8 to the
Convention made effective on 1 April 1962, when applied to aeroplanes falling within the
range of applicability set out in 1. 1 of Part III of Annex 8, and further limited by the
applicability clause herein.
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12. No study has been made of the applicability of this PAMC to aircraft
having design characteristics other than those of transport aeroplanes envisaged to enter
in service within the next few years, While use of this PAMC for the certification and
operation of these other aircraft may contribute to the experience needed to improve the
specifications themselves, it appears that variations from the specifications might be
needed. This, for example, may be the case for aeroplanes having supersonic cruising
speeds; for those in which lift is produced by the direct utilization of power; and for
those which have lift characteristics such that the maximum lift coefficient is obtained
over a wide range of incidences.

Future Related Work

13. It should be noted that this PAMC, specifically related to Performance,
is not intended to deal with all aspects of aeroplane flying qualities, At a later date an
addition to this PAMC to cover such subjects as dynamic stall, unconventional stall
identification, range of trim and problems posed by flight out of trim, and rate of roll
will be considered. The extensive problems associated with the dynamic stability about
all the three axes are intended to be dealt with in a separate PAMC to be prepared later,
It should also be noted that problems associated with flying in conditions of severe
turbulence and future problems associated with new forms of aircraft (S§ST, STOL or
VTOL transport aeroplanes) have yet to be studied.
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PROVISIONAL ACCEPTABLE MEANS OF COMPLIANCE
AEROPLANE FLYING QUALITIES |

(Related to the PAMC on Performance)

APPLICABILITY

This PAMC is applicable to landplanes, other than STOL, VTOL and SST, having
two or more piston or turbine engines, No study has been made of the applicability of
this PAMC for automatically controlled landings. (See also paragraph 14 of the Foreword
to the PAMC on AEROPLANE PERFORMANCE).

1. - GENERAL

1.1 Introduction

1. 1.1 The PAMC prescribes qualities which the aeroplane should possess and
proof of compliance is established by tests made in conditions selected to cover all appro-
priate ranges of conditions; it does not include a schedule of handling tests,

1.1.2 In the course of establishing compliance with the PAMC, a general
qualitative assessment of the handling qualities should be made, If this assessment
reveals any unusual features not specifically covered by the PAMC, additional tests should
be carried out to establish that the qualities in these respects are satisfactory,

1.2 Presentation

1.2, 1 Chapter 1, General, contains general specifications and definitions
applicable to the PAMC as a whole, The complete list of requirements included in this
PAMC (other than the determination of stalling speed and stalling characteristics) are
summarized in Table "A'",

1.2.2 Chapter 2, Specific conditions, defines the configurations and conditions
associated with each requirement and indicates the meaning associated with the symbols
by which they are denoted in Table "A",

1.2.3 Chapter 3, Requirements - Stabilitjf and Control, prescribes the flying
qualities with which compliance is to be shown.

1.2.4 Chapter 4, Requirements - Stalling, prescribes the determination of
the stalling speed and the stalling characteristics,

1.3 Generally Applicable Conditions

1.3.1 The PAMC specifications are associated with no appreciable atmospheric
turbulence, However, general controllability should be evaluated in reasonably turbulent
air to show that no undue deterioration of flight characteristics occurs,
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1.3.2 These PAMC specifications should be complied with at all combinations
of weight and centre of gravity position, within the range(s) of loading conditions, including
the range of fuel loading conditions, for which certification is desired. This includes
also that the most adverse lateral displacements of the centre of gravity under all normally
expected conditions of operation should be considered, where applicable.

1.3.3 Each specification should be complied with at all altitudes relevant to
the particular requirement and in all temperature conditions relevant to the altitude in

question, within the ranges of altitude and temperature for which the aeroplane is to be
certificated,

1.3. 4 Except for the specifications related to handling on or near the ground,
compliance with the specifications should be established out of ground effect,

1.3.5 The aeroplane configuration may be made variable with weight, altitude
and temperature to an extent considered compatible with the operating procedures of the
aeroplane in service, The position of those parts which affect the aeroplane configuration,
but which are not specifically defined in the requirements, shall be those which would be
appropriate to the stage of flight under consideration.

1.3.6 It shall be shown that:

a) any failures which are reasonably probable can be counteracted in flight
with little difficulty and will not become hazardous before detection and correction,
and

b) any more serious failures or combinations of failures, the likelihood of
which is remote, can be counteracted in flight without extreme hazard to the
occupants,

1.3.6.1 The term failure is used to mean anticipated failures of devices and
systems and likely errors of the operating crews,

Note.- Interpretation of failures will be assessed as follows:

Y

a) Reasonably probable (within the probability range 1:1.000 to 1:100.000)

A probability in the range from that failure rate appropriate to failure of
one engine on existing transport aeroplanes, up to the rate defined in b) below.

b) Remote (within the probability range 1:100.000 to 1:10,000.000)

A probability in the range from the value appropriate to two engines failing
in en route flight on existing transport aeroplasnes, up to the rate defined
in c) below. :

c) Extremely remote (with a probability rate less than 1:10.000.000)

A probsbility in the range of values appropriate to wing failure due to an
extreme gust load on existing transport aeroplanes.
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1.3.6.2 In showing compliance with the specifications, automatic devices should
be allowed to operate during the tests in their normal manner including any time delays
in their operation. ' '

1.3.7 When the handling qualities of the aeroplane are partly or wholly
dependent on the operation of an auxiliary service and this service is dependent on the
operation of one or more engines, then for each specification which includes considera-
tion of the failure of one or more engines, the determination of the critical engine or
engines and the assessment of the handling qualities should take account of the possibility
of such engine or engines being stopped.

1, 4 Definitions

Power The word "power' is used throughout this PAMC to
indicate the power and/or thrust which is available under
specified conditions and in accordance with the PAMC on
Performance,
The expression "power-~off'' is used to indicate the
minimum idling power that can normally be selected in
flight.
An engine is considered inoperative when the power and/
or thrust developed is equivalent to that obtained with
zero fuel consumption,

Trimming The reduction to zero of the mean control forces needed
to maintain straight flight at a given speed.

VFE The maximum speed with wing-flaps in a prescribed
extended position,

VLE The maximum speed at which the aeroplane can be flown
safely with the landing gear extended.

VLOF The lift-off speed.

VMCA The minimum control speed in free air.

VMCeG The minimum control speed on the ground.

VMCL The minimum control speed in approach and landing,

VMCLC The minimum control speed in approach and landing for
continued approaches,

VMCLD The minimum control speed in approach and landing for
discontinued approaches.

VMO The maximum permissible operating speed, appropriate

to the en route configuration,

VMU The minimum unstick speed,
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The
The
The
The
‘The
The

The

rotation speed.

stalling speed,

touch-down speed,
minimum threshold speed.
maximum threshold speed,
decision speed.

initial climb-out speed.




2. - SPECIFIC CONDITIONS

This Chapter prescribes the stages, configuration and conditions in which the
requirements are to be made by defining the meaning of the symbols appearing in the
columns of Table "A' headed 2, 1 - Stages, 2. 2 - Initial configuration and 2. 3 - Changes
in configuration,

2. 1 Stages

The following flight stages have to be taken into consideration:
2, 1.1 Take-off run

2.1.2 Take-off flight path

2. 1.3 En route climb

2. 1.4 En route

2.1.5 Approach

2.1.6 Discontinued approach

2. 1.7 Landing

2. 1.8 Balked landing (Landing climb)
2.2 Initial configuration

The initial configurations are composed from conditions indicated by the following
symbols, They are associated with the r« juirements for the various flight stages as
listed in Table "A'", The requirements for the various flight stages are indicated by
cross references under the columns headed '3 - Requirements' in Table ""A'", and are
defined in the following paragraphs.

2. 2.1 Speeds
v, A speed equal to V,.

V, + 10 kts A speed equal to V; + 10 kts,

i, ZVS "~ A speed equal to 1. ZVS.

1. 3Vg A speed equal to 1. 3Vg,

1.3Vg=-1,4Vg Any speed from 1. 3Vg to 1. 4Vgs,

1. 4Vs A speed e-ual to 1, 4Vs.

1.3Vg- Vgpg Any speed from 1. 3Vg to Vyg.

- 11 -
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2.

2.

2

1.3Vg - VLE

1.3Vs - VMO
Climb

n-1 en route
n-2 en route
n-1 approach
n-Z approach

VTmln + 10 kts

V".[‘rn:e:tx
VTmin
0.9V Tmin
VTD - Vs

FlaRs
take-off

retract

all positions

en route climb

en route

Any speed from 1, 3Vg to VLE.
Any speed from 1. 3yg to VMO.

A speed range including V2 and the scheduled
climbing speed for the configuration and power
prescribed,

The one-engine-inoperative en route speed selected
by the applicant,

The two-engine-inoperative en route speed selected
by the applicant.

The one-engine-inoperative approach speed selected
by the applicant.

The two-engine-inoperative approach speed selected
by the applicant,

A speed equal to Vp i, + 10 kts,

Any speed from V to 1, 4V

g

A speed equal to VTmax at a height of 10, 7 m
(35 feet) above the runway,

Tmin

A speed equal to VTmin at a height of 10. 7 m
(35 feet) above the runway.

A speed equal to 0. 9V iy (with the aeroplane air-
borne, but close to the ground).

Any speed from VTp to Vg (with the aeroplane on
the ground), ‘

Wing flaps in each position to be used in take-off.
Wing flaps retracted.

Wing flaps in. extreme flight positions and at each
intermediate position for which a gate or detent
mechanism is provided,

Wing flaps in the positions used in establishing
compliance with the en route climb performance
specifications of the PAMC on Aeroplane
Performance,

Wing flaps in the appropriate en rnute position.
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2.

2.

2.

2,

2.

2.

3

5

final
final n-1
final n-2

landing

landing n-1

landing n- 2 |

Gear

up

down

Power

fake-,&ff :

maximum
continuous

levél

l:evel 1. 2Vg

degcent. 3%

off

appi‘bpfiaté

Propeller

take - off

Wing,fiaps in each position to be used in final

-approach.

The one-engine-inoperative final approach wing
flap position,

The two-engine-inoperative final approach wing

.flap position, .

In the 'po.'s‘ition( s) provided for landing.

Théwéné-en‘gine-inoperative wing flap position for
landing.

iilih_e, ,tW_oaeﬁgine—innpe rative wing flap position for
. landing, .

Landing gear retracted..

Landing gear extended.

‘Take-off power.

Maximum continuous power,

o -
[P
»

Power for level ﬂigﬁt in the appropriate configura-
tion, but not greater than maximum continuous power,

Power required for level flight at 1, 2Vg.

Power réqﬁiggd to maintain a gradient of descent
of 30, .

waef;off.

The power ;a\p:proprii’é‘té to the specified condition.
All epgines operative,

Critical engine inoperative.

S : : = .
‘Fwo. critical engines inoperative (applicable only to
aeroplanes with three or more engines).

The propeilér of the iﬁcpefative engine in the

recommended take-off position, except that



14 ICAO Circular 75-AN/65

feathered

2.2.6 Trim

trim I

trim II

trim III

2.2.71 Devices

a different position of the propeller may be accept-
able in the case of automatic feathering or automatic
pitch=coarsening.

The propeller of the inoperative engine feathered,.

The trimming controls in the recommended position
for the specified configuration,

The aeroplane trimmed for the initial conditions.

The aeroplane in the trimmed condition which would
obtain on crossing the runway threshold when using
the operational approach and landing technique
recommended in the Aeroplane Flight Manual,

The lift or drag producing devices, other than wing flaps or landing gear are set
for the recommended position for the flight stage under consideration,

2.3 Changes in Configuration

Some of the requirements are related to rapid changes in the initial configuration,
indicated in 2, 2, In each case, the most critical rate of change which can be expected
in normal operation shall be considered. The changes, indicated in Table "A', are

specified as follows:

flap extension

flap retraction

gear extension
gear retraction
devices extension

critical engine
out

The wing flaps are extended as rapidly as possible
over their full range, except that smaller move-
ments may be made where the design of the flap
system prevents greater movement,
%

The wing flaps are retracted as rapidly as possible
over their full range, except that smaller move-
ments may be made where the design of the flap
system prevents greater movement,

The landing gear is extended by normal means of
operation,

The landing gear is retracted by normal means of
operation.

The devices producing drag and lift, other than wing
flaps or the landing gear, are extended as rapidly
as possible between any neighbouring gated and/or
extreme positions,

The critical engine is sudderﬂy made inoperative,
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critical engine

out
increase power

throttles closgd
throttles open

throttles open,
balked landing

throttles open,
discontinued

approach

The critical engine is made inoperative and the

power of the operating engine(s) is increased to
mamt,am an angle nf descent af 3°.

The throttles of the operating engine(s) are fully

closed.

The power of the operating engine(s) is increased
until maximum take-off power conditions are reached,

The wing flaps are retracted to the position recom-
mended by the balked landing procedure in the
Aeroplane Flight Manual together with a simultaneous
application of maximum take-off power..

The power of the operating engine(s) is increased
until the maximum take-off power conditions are
reached and the changes of configuration made in
accordance with the approach procedure specified in
the Aeroplane Flight Manual.’

, Note.- The term "ba.lked Janding" is used to mean a climb made with an
initial configuration of landing flap and gear down. The term "dis-
continued approach” is used to mean a climb made with an initial™

configuration of approach flap and gear down.




3.- REQUIREMENTS - STABILITY AND CONTROL

The requirements to be met for the various flight stages are indicated by references
on the right hand side of Table ""A" and are given in specific terms in this Chapter 3.

3.1 Stability
3.1.1 Longcitudinal stabi}.it):

3.1. 1.1 When longitudinal atablhty is required in Table "A', it shall be
demonstrated that, at the prescribed conditions, the slope of the stick force/sPeed curve
is stable at all speeds within 85% and 115% of thé trimmed speed.

3.1, 1.2 It shall also be démonstrated fhat to obtain and maintain speed above
or below the trimmed speed, a push or a pull respectively is necesgsary at all speeds
between the minimum speed in steady unstalléd flight and the maximum permissible speed
appropriate to the conﬁguratmn, except that*

i} the control force necessary to maintain a speed differing by as little as
possible but, in any event, less than 10% from the trimmed speed may be supplied
by-control system friction, and

ii) departures up to 15% from the trimrned speed need not be considered if
they would cause elevator control forces exceeding 23 kg (50 1b) or if the speed
would then exceed any limiting speed for the configuration,

3.1.1.3 To obtain, without re-trimming, any speed within 15% of the trimmed
speed considered, the elevator stick force, including the force necessary to overcome
friction, should not be excessive, The assessment of whether a control force is
considered excessive will be influenced by the ease of applying it and the general level
of control forces for the aeroplane,

3.1.1. 4 It should be ascertained in flight that the above requirements will be
met with the critical engine inoperative in the critical case for stability with the engines
operating,

3.1. 2 For the associated conditions see Table "A",

3.2 Ability to Trim

Where Table "A'" refers to 'trim' under the columns headed ''Longitudinal'’
"lL.ateral' and '"Directional’’, it is to be interpreted that it shall be possible to trim the
aeroplane completely in that condition.

3.3 Control Forces

The maximum permitted control forces during dynamic manoeuvres, expressed in
kilogrammes (within the brackets the corresponding value in pounds), are shown in
Table "A'" in the column headed "3, 3 - Control forces’, The maximum permitted control

- 16 -
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lorces where out-of-trim conditions are permitted, are shown in Table "A'" in the
columns headed "3, 2 - Trim!',

Note l.- Control forces are conditioned by the duration of their application, by the
aircraft's design and disposition of controls and by whether or not the pilot has other
physical movements to perform at the same time. It is thus difficult to fix absolute
control force limits in terms of exact kilogrammes or pounds. The figures quoted in
Table "A" should be considered in this light. :

Note 2.- Control forces may also be limited below these maximum figures, if they are
considered excessive by reason of difficulty of applying the forces or by reason of
incompatibility with the general level of control forces for the aeroplane.

3.4 Vmce Minimum Control Speeds
3.4. 1 Minimum control speed on the ground Vo
3.4. 1.1 The minimum control speed on the ground V)[CG, in terms of calibrated

airspeed, should be the minimum speed at which, the critical engine having been made
suddenly inoperative at that speed and having been recognized by the pilot, it is possible

to maintain control of the aeroplane with the engine still inoperative, using primary
aerodynamic controls alone, and thereafter maintain a straight path parallel to that
originally intended, In demonstrating the minimum control speed on the ground VyMco,
the rudder force required to maintain control should not exceed 68 kg {150 1lb) and it
should not be necessary to reduce power on the remaining engines, During the manoeuvre,
the aeroplane should not assume any dangerous attitude, nor should it require exceptional
skill, strength, or alertness on the part of the pilot to prevent excessive yaw and lateral
displacement before recovery is complete. ~

Note l.- In requiring demonstration of the controllability by primary aerodynamic
controls alone, this specification provides for adequate control on a reasonably critical
runway surface condition, and for moderate cross-wind. It is acceptable to demonstrate
controllability on a wet, well-scaked runway with no major areas of measurable depth of
water covering the runway, and by using all available directional control means with which
the aeroplane is equipped. Wet controllability demonstration will be accepted as being
applicable to both wet and dry runway surfaces. ‘

Note 2.~ It is acceptable that the information on the effect of the cross-wind be
established by means of computations based on data from g limited amount of flight testing
supplemented by data obtained by wind-tunnel experimentatlon.

Note 3.- When applylng the specification relating ‘bo the mlnunum value of VMeg, it is
usual to consider a maximum lateral deviation consistent with the width of the runways from
which the seroplane is likely to be operated. A value of 9 metres (30 feet) for this
maximum devigtion has been used by some airworthiness authorities.

3.4.1.2 The general conditions of acceleration, attitude and contact with the
take-off surface, at the time the engine failure becomes evident to the pilot, should be
no more favourable than those obtained at the engine failure point of each one-engine-
inoperative take-off distance determined in accordance with the PAMC on Aeroplane
Performance,
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3.4.1.3 For the associated conditions see Table "A',
3.4. 2 Minimum control speed in free air Vyca.
3.4, 2.1 The minimum control speed Vpica., in terms of calibrated airspeed,

should be the speed at which, when the critical engine is suddenly made inoperative during
straight steady flight with zero bank at that speed, it is possible to maintain control of

the aeroplane with the engine still inoperative and to maintain it in straight flight at that
speed, either with zero yaw or, at the option of the applicant, with an angle of bank not

in excess of 59,

3.4, 2.2 In demonstrating the minimum control speed specified in 3. 4, 2.1, it
should not be necessary to reduce power on the remaining engines, and the rudder force
required to maintain flight control should not be greater than 68 kg (150 1b).

Note.- Tt is recommended, that where possible, the rudder control force required to
maintain control at the initial climb-out speed Vo (See PAMC on Aeroplane Performance,
Part I, 6.2.3) should not exceed 4l kg (90 1b) during take-off demonstrations specified
in Part I, paragraph 6.4 of the PAMC on Aeroplane Performance.

3.4.2.3 During recovery from the manoeuvre the aeroplane should not assume
any dangerous attitude, nor should it require exceptional skill, strength or alertness on
the part of the pilot to prevent a change of heading in excess of 20° and an angle of bank
in excess of 300 before recovery is complete,

Note.~ A time delay of 2 seconds between the engine failure and the pilot recognition
is considered to be adequate.

3.4, 2.4 The value of VMCA, determined in accordance with 3, 4. 2.1 to 3. 4, 2, 3,
should not exceed 1. 15Vg associated with the maximum take-off weight with:

a) the remaining engine(s) operating at the available take-off power and/or
thrust;

b) the weight of the aeroplane corresponding with the minimum control
speed being demonstrated, except that VMCA need not be demonstrated below Vg
relative to the condition;

c) the aeroplane in the take-off configuration existing at the point of the
flight path under consideration, except that the landing gear is retracted;

d) the aeroplane trimmed for take-off;
e) the aeroplane airborne and the ground effect negligible;

f) the centre of gravity in the most unfavourable position within the
allowable range.

3.4. 2.5 . These conditions are also summarized in Table "A'",

Note.- The increase of the minimum control speed which would result if the automatic
feature were inoperative should be investigated. If this increase exceeds 10% it should
be considered, in the light of the particular circumstances, whether the nominal value of
the minimum control speed should be increased.
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3.4.3 Minimum control speed in approach and landing VMCL

3.4.3.1 A minimum control speed in approach and landing VMCLD (discontinued
approach) should be determined with one engine inope rative and, in addition, for aero-
planes with three or more engines, with two engines inoperative, for the prescnbed
conditions, :

These speeds should be such that is is possible, without re-trimming, to:
a) close the throttles of the operating engine(s) fully,

b) increase the power of the operating eng1ne(s) until maximum take- off
power conditions are reached, :

without encountering dangerous flight characteristics.

3.4.3.2 A minimum control speed in approach and landing VycpLc (continued
approach) should be determined with all engines operating and one engine inoperative, at
which it is possible to fail the critical operating engine and to increase power on the
remaining operating engine(s) to that required to continue at an angle of descent of 3°
without encountering dangerous flight characteristics.

3.4.3.3 For associated conditions seé Table "A'",

3.5 Controllability |

3.5.1 Longitudinal control during take-~off

3.5. 1.1 The take-off technique should be consistent with that\adopted in

establishing the take-off performance according to the PAMC on: Performance, and
should be such that:

a) It should be possible to leave the trimming control in the recommended
take-off position from the starting point to a height of 120 metres (400 feet) without
excessgive control forces being required whether or not engine failure occurs,

b) It should be possible for the aeroplane to lift off the ground at VMU and,
maintaining a positive climb, continue the take-off without displaying any hazardous
characteristics,

c) It should be demonstrated that reasonably expected variations in service
from the take-off procedures established by the applicant for the operation of the
aeroplane (e, g. rotations at speeds higher than VR), will not result in unsafe flight
characteristics,

d) It should be demonstrated that rotation of the aeroplane so that it lifts off
at a speed not more than 93% of the established Vi oF speed and attains a speed not
less than 0. 93V prior to reaching a height of 10. 7 metres (35 feet), will not result
in unsafe flight characteristics.

e) It should be demonstrated that reasonably expected variations of trim
conditions in service do not result in unsafe flight characteristics.
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f) It should be demonstrated that no tendency for longitudinal oscillation
which is not readily controllable, occurs during take-off,

g) It should be possible for tail-wheel aeroplanes to raise the tail-wheel
from the ground during take-off at an airspeed not greater than 0. 8Vg without an
excessive control force being needed, when the aeroplane is being taken-off with
the recommended technique, according to the PAMC on Aeroplane Performance.

3.5.1. 2 For associated conditions see Table "A'",
3.5.2 Directional control during take-off
3.5.2.1 At all points in the groundbofne portion of a take-off conducted with

the recommended technique, it should be possible to prevent excessive lateral trans-
lational divergence from the intended take-off path in the event of sudden failure of the
critical engine, There should also be determined a minimum width of runway within
which a pilot accustomed to the aeroplane could, in the event of sudden unexpected engine
failure, prevent, without undue difficulty, the aeroplane wheels from running off the

edge of the runway, The maximum cros s-wmd component with which each runway width
can be associated should be recorded..

3.5.2.2 Compliance with this specification should be shown in take-offs which
are discontinued from all speeds up to the highest engine failure speed for which
performance data are acheduled, and in continued take-offs in which failure of the critical
engine occurs at all speeds from the lowest engine failure speed for which performance
data are scheduled to the rotation speed, Nose-wheel steering may be used to the extent
that this is compatible with the other flight crew duties. No differential braking should
be used until a decision to stop has been taken.

3.5.2.3 For associated conditions see Table "A'",
3.5.3 Cross-wind accountability
3,5.3.1 A cross-wind should be determined at and below which it is safe,

respectively, to take-off or to land, irrespective of the side from which the wind is
blowing. The cross-wind component should be determined for continued take-offs and
for landings at sea level on a smooth, dry, hard-surfaced runway with all engines
operating, using the recommended take-off or landing technique as appropriate according

to the PAMC on Aeroplane Performance, The take-off cross-wind component should not
be less than 20 knots.

Note.- A maximum demonstrated cross-wind may be mitia.lly determined and then revised
in the 1ight of experience.

3.5.3.2 Information should be included in the Aeroplane Flight Manual on the
effects of wet runway surfaces on the limiting cross-wind component determined in
accordance with 3.5, 3. 1.

Note.- It is Acceptable that the information on the effect of wet surfaces be estab-
lished by means of computations based on data from a limited amount of flight testing
supplemented by data obtained by wind tunnel experimentation.
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3.5.3.3 For associated conditions see Table ""A",
3.5.4 Control during turns
3.5.4, 1 It should be possible, using a favourable combination of controls, to

roll the aeroplane adequately from a steady 309 banked turn through an angle of 60°, so
as to reverse the direction of the turn in either way, The manoeuvre should not take
more than 1! seconds in the take-off configuration and not more than 7 seconds in the
landing confi juration,

Jote.=- Tt .s specification may prove to be a limitation to Vo.

3.5.4, For associated conditions see Table ""A'',
3.5.5 Lateral and directional control
3.5.5. 1 The aileron and rudder control travel and forces shall increase steadily

(but not nece ssarily in constant proportion) as the angle of sideslip is increased, when
the aeroplan« is in a straight steady sideslip in either direction,

3.5.5,4 The rudder pedal force shall not reverse and increased rudder angle
shall not pro.luce decreased angle of sideslip when the aeroplane is in a sideslip atangles
greater than 'he maximum in 3, 5, 5, 1°(up to that at which the full rudder control travel
is employed or a rudder pedal force of 82 kg (180 1lb) is reached).

3.5.5.5 During the above manoeuvres from zero to maximum sideslip, stick
force and travel shall not be excessive,

3.5.5.+ It should be possible, while maintaining the aeroplane laterally level
within 5 degrees, to yaw suddenly and to recover in either direction up to changes of
heading of 15 degrees, except that the change of heading at which the rudder pedal force
exceeds 82 ky (180 1lb), or at which full rudder travel is obtained, need not be exceeded,

3.5.5.t, 1 This specification should be met without dangerous characteristics
such as control over-balance or sudden loss of height,

3.5.5.» For associated conditions see Table "A'",
3.5.6 Control with two engines inoperative
3.5,6. i ¥For aeroplanes with three or more engines, a technique should be

established t r adequate control and safe handling in cruising flight with the critical two
engines inop-rative. The technique established for cruising flight should permit the
realization of ~hatever two-engines-inoperative performance is established in accordance
with the en route climb specification in the PAMC on Aeroplane Performance,

3,5.6,2 For associated conditions see Table "A",
3.5.7 Information on approach and landing technique
3.5.7.1 Approach and landing technique should be determined in accordance

with paragraph 3. 3 of Part I of the PAMC on Aeroplane Performance, (particularly the
test procedure should be such that they can be consistently executed in a safe and reliable
manner) and scheduled in the Flight Manual according to paragraph 11. 3 of Par: I of the
PAMC on Aeroplane Performance,
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3.5.7.1.1 These techniques should be valid for instrument approaches by night
and day in visibility conditions which, where adequate visual aids are provided, are not

more favourable than the lowest weather minima for which operational approval is to be
given.

3.5.7. 1.2 These techniques should cover approaches and landings with all engines

operating, one engine inoperative and, for aeroplanes with three or more engines, two
engines inoperative,

¢

3.5.7.1.3 The items connected with the technique which should be determined are:

a) the speeds and configuration of the various stages of the final approach
down to the commencement of the landing flare-out;

b) the minimum threshold speed and the maximum threshold speed which
are determined in accordance with the PAMC on Performance, and a statement of
their significance,

3.5.7.2 The procedure should be such that:

a) steady approach can be maintained from the beginning of the approach to
the point where the decision to land is taken;

b) a satisfactory degree of speed stability, control of gradient of descent,
and lateral and directional control is available during the steady approach;

c) the desired descent path can be maintained and changes of configuration
or power can be made without requiring exceptional skill;

d) the final steady approach speed with the wing flaps in the approach position
enables the achievement of the relevant target threshold speed selected,

3.5.7.3 Approach speeds should be not less than:

a) with all engines operating

VMcLc (one engine inoperative) appropriate to the configuration.

b) with one engine inoperative

VMcCLD (one engine inoperative) appropriate to the configuration plus
5 knots. -

Note.- The speeds VMOL (two engines inoperative) appropriate to the configuration
should be determined and stated in the Flight Manual. It is recommended that approach
speed with one engine inoperative should be higher than VMol (two-engines-inoperative)
and that the two-engines-inoperative approach speed should be not less than WCIC + 5 knots.

3.5.7.4 ¢ For associated conditions see Table '""A'"',



ICAO Circular 75-AN/65 23

pilot,

pilot:

3.5.8 Control in discontinued approach

3.5.8.1 It should not require exceptional skill or alertness on the part of the
when making a discontinued approach,

a) to maintain control,

b) to prevent any steepening of the initial flight path,

c) to make a smooth transition to climbing flight.
3.5.8.2 For associated conditions see Table ""A",.

3.5.9 Control in landing run

It should not require exceptional skill, strength or alertness on the part of the

a) to establish the landing distances determined in accordance with the
landing specifications of the PAMC on Aeroplane Performance;

b) to control the aeroplane in turbulent wind conditions, or on rough landing
surfaces likely to be encountered in operation, or with the critical engine inoperative;

c) to maintain a straight path until the speed has fallen to 0. 5Vg, without the
use of differential engine power or differential braking, when landing on a smooth
dry hard-surfaced runway and touching down with power-off at the maximum touch-
down speed, :

Note.- The maximum touch-down speed is determined so that the elapsed time from the
10.7 metres (35 feet) height point to the touch-down of the main landing geers is not less,
in seconds, than (13-0.0485Vmugx)}, with Vpmax expressed in knots, except that .a longer time
should be required if the touch-down characteristics of the aeroplane are such that a safe
touch-down cannot be made within that time. :

3.5.10 Control in balked landing

3.5.10.1 It should not require exceptional skill or alertness on the part of the

pilot, when carrying out a balked landing,

a) to maintain control,
b} to prevent any steepening of the initial flight path, and
c) to make a smooth transition to climbing flight,

3,5.10.2 For associated conditions see Table "A'',
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4, - REQUIREMENTS - STALLING

4 1 General

Stall tests should be executed to establish compliance with the following specifica-

a) During stall demonstration it should be possible to produce and to correct
roll and yaw by unreversed use of the aileron and rudder controls up to the moment
the aeroplane is stalled, i. e, the normal methods of control available should be
such that the aeroplane in straight flight can be maintained substantially level
laterally and on a substantially constant heading up to the stall,

b) During stall demonstration there should occur no abnormal nose-up

pitching and the longitudinal control force should be a pull force up to and including
the stall,

c) During the approach to the stall it should be possible promptly to prevent
the aeroplane from stalling,

d) It should be possible to make a safe stall recovery according to 4, 5 by
normal use of the controls without exceeding the maximum permissible airspeed
appropriate to the configuration or the allowable limit load factors,

4 2 Test Procedure

The stall demonstration should be conducted as follows:

a) With the aeroplane trimmmed for straight flight at the trim speed used when
determining the stalling speed VS (see 4. 7) in accordance with the PAMC on Aero-
plane Performance and from a speed sufficiently above the stalling speed to ensure
steady conditions, the elevator control should be applied at a rate such that the
aeroplane speed reduction does not exceed one knot per second until the aeroplane
is stalled (as defined in b) or, if the aeroplane is not stalled, until the control
reaches the stop.

b} The aeroplane should be considered stalled when at an angle of attack
greater than that of maximum lift, the aeroplane commences a pitching, rolling or
yawing motion which cannot be readily arrested, or when the elevator control reaches
the stop, whichever occurs first, when the manoeuvre described in a) is executed.

c) Recovery from the stall should be effected by normal recovery techniques,
starting as soon as the aeroplane is stalled.

4 3 Conditions
4,31 Stalls in steady flight \;rith‘ sir;x:imetrical power, in straight ﬂight and in
30° banked turns,
Wing flaps In each position likely to be used in flight,
Landing gear Retracted and extended,

- 24 -
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Power Power-off, and all engines operating at the power
' ] -~ fiecessary to maintain level flight at 1, 55VS with

the wing flaps in the final approach position, the
landing gear retracted and the aeroplane at maximum
sea-level landing weight, For the purpose of this
specification, the final approach wing flap position
should be a position selected by the applicant for
the final stages of the approach with all engines
operating; it should not be less extended than the
final approach position, one engine inoperative,

4, 3,2 Stalls in ste‘a‘dy straight flight with asymmetrical power
Wing :fl‘a;ps | Retractéd.
Landing gear Retractéd,
Power The critical engine inoper‘éti‘ve. Each of the

remaining engines operating at 75% of maximum
continyous power, except that the power need not

be greater than that at which the wings can be held
level laterally by the use of maximum control travel
or forces up to the point at which the aeroplane

stalls, :

Propeller ‘ The propeller of the inoperative engine may be idling
at zero thrust, or stopped, at the discretion of the
applicant.

4.4 Stall Warnin&

Clear and distinctive stall warning should be apparent to the pilot with sufficient
margin to prevent inadvertent stalling of the aeroplane under all expected conditions of
flight. The warning should not disappear until the speed is decreased down to Vg and
subsequently increased again to VS plus this margin., The margin should not be so great
that the stall warning would operate at any of the normal operating speeds at which
performance is measured. It should be acceptable for the warning to be furnished either
through the inherent aerodynamic qualities of the aeroplane or by a reliable device with
a remote probability of failure (see 1, 3. 6) which would give clearly distinguishable
indications, :

Note.- A stall warning beginning at a speed of 8 knots or 7% above the stalling 'Spﬁed,
whichever is the smaller, is normally considered sufficient margin. Other margins may be
acceptable depending upon the degree of clarity, duration and distinctiveness of the warning
and upon other characteristics of the aeroplene evidenced during the approach to the stall
and during the recovery after the stall. :

4,5 Behaviour Following a Stall

4.5 1 Recovery from straight flight stalls with symmetrical power

In straight flight stalls, the roll occurring between the stall and the completion of
the recovery should not exceed a safe limit, assumed to be approximately 30°,
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4,5, 2 Recovery from turning flight stalls with symmetrical power

In turning flight stalls with bank up to 302, the motion of the aeroplane following the
stall should not be so violent or extreme as to make it difficult with normal piloting skill
to effect a prompt recovery and regain control of the aeroplane, The roll occurring
between the stall and the completion of the recovery should not exceed a safe limit,
assumed to be an increment of approximately 30°,

4.5, 3 Recovery from straight flight stalls with asymmetrical power

In straight flight stalls with asymmetrical power the aeroplane should not display
any undue spinning tendency; it should be possible, with normal skill, strength or alert-
ness on the part of the pilot, to make a safe recovery without exceeding an angle of bank
of 609, In the recovery, it should be acceptable to throttle back the operating engines,
but power should not be applied to the inoperative engine,

4. 6 Control Near the Stall

It should be possible to pitch the aeroplane nose-downwards so that a prompt
recovery to a speed equal to 1. 4Vg can be made.

Associated conditions

Airspeed Initial steady airspeed ~ all values between the trim
speed used in showing compliance with 4, 7 e) and
the stalling speed.

Wing flaps Each position likely to be used in flight,

Landing gear Extended and retracted,

Power Pov«fe r-off and maximum continuous power on all
engines,

Initial trim The most adverbde of the trim setting likely to be

used for steady flight at the power being used.

4 7 Definition of the Speed Vg

The speed VS should denote the minimum calibrated speed in flight at which the
aeroplane can develop a lift equal to the weight of the aeroplane, the lift being the aero-
dynamic force perpendicular to the flight path,

Note.~ In flight tests to determine Vg, it is not possible to achieve a load factor
of unity and it is necessary to utilize the data obtained during the stall demonstration
to establish the speed corresponding with a load factor (n) of unity normal to the flight
path, the stalling speed Vg defined in 4.7 above being the minimum value of \
obtained. ‘ : ‘ \VA

i

Associated conditions

a) Zero thrust at the stalling speed, or engines idling and throttles closed
if it is shown that the resultant thrust does not lower the stalling speed appreciably.
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b) If applicable, propeller pitch controls in the position necessary for
compliance with a), the aeroplane in all other respects (flaps, landing gear, etc,)
in the particular configuration corresponding with that in connection with which Vg

is being used,

c) The weight of the aeroplane equal to the weight in connection with which
Vg is being used to determine compliance with a particular specification.

d) The centre of _gravity in the most unfavourable position within the allow-
able range appropriate to the weight being considered. |

e) The aeroplane trimmed for straight ﬂight at a speed not les's than 1, 2Vg
nor greater than 1, 4Vg,
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TABLE "A"
2. 1 it 3 Bequiremente
gtames | 2.2, Jnipipl sonfiguration 2.3, Cosnges | [5.1. pab. 3.2 trim 3.3 gostro) forme | 3. Ve .S+ Controllabslity
2.1, Spesd Flaps Gear Power Fropellier| Irim loog, |lonog, | lat, bir. long. lat, Pir,
2.2.1. 2.2.2. | 2.2, 2.2.k, 2.2.5. 2.2.6. %11 ’ )
2.1.1. Take-off rus ' kg (1b) " kg (1B} xg (1b) ke (1b)
take-off | down | taXe-off . n | take-off |trim I | crit,engioe out 68(150) Vo
. . 1 - 3.5.1.lonhg, contral in take-off,
: 3 5.2.Dir.control 1ir. take-ofr,
' 3.5 8. Crosswind accowrtabilivy,
2.1.2, Take~cf? £1ight pith
1. take-off take-off | n | take-off [trim II | erit.engine ouyf 58(1500  Vaga
2. {Vp + 10 kts " " v ' " " no stab, trim | trim| trin
. |V " N ” - “ " n w " -
3 2 ln 1} fesathered 18{L0} 7. 5. 4.Control during *urms.
w by 10 Xt " . i . 3. 5.5.Yav with asymm, pover,
. J Vo * s | retract " n " t " " tris
5‘ « " L] max.cont, o " " [ " "
6. 1.2 vg " 'n=l] featherwd| * " v} &.5(10) 3.3.5.Yav with asymm. pover,
7. [ 1.4k vg all pos. down | take-off | ® e flap retracti 22.7(50})
2.1.3. En-route climd
1. | Climb sn-routs up mAK. COLT, : n trim II na stab,
clismb
2. g;:;un e " : " " crit,sngine ouy 68(15c)  Vypa
1
2.1.4 In-route
1. f1.3 VgeVpy |ome-route | wp | level i tria II no stan,  ftrim { trim trim
2‘ 1‘5 vs.vu ”n dm » ‘ L2 " re ” " L] L34
3. | n-1 an~-route . up max, cont, 'n-l feathered] " " " " "
" ‘ ” - " L2 ”n -
L, | n=2 enerouts " " ) B=2 " 3.5.6.Control with - engines
} incperative,
2,1.5 Approach
1, 1 1.bvg all pos. down level { n trim I1 | flap extension 22.7{50; [
2. * - * * P " T devices extens. 17(37.5)% (ses balow)}
3. | n-1 spproach{ fipal n-1 " " { p=1] Teathersd no trim | trim| trim %.5,5, Ysw with asymm, pover,
L, { n-2 approach| final n-2 “ " b pe2 * “ " "1 18{k0) 3.5.5.Yaw with saymm. pover,
5. ] L.3¥g final desc. ¥ t n trim 31 3.5.4.Control during turns.
6. | L Ng-Vpy " " oft : n " stab, " ° "
7s " " level | B " " " " "
8, : n-1 : de:e. 3 ,n-1] festhersd|trim IT | throttles clos. Y
9. 151 , 01 " " " open 1D
- " N P . R . %.5.7. Information on approach
10, 1 - n=2 . N g2 . . . clos, Ve o and landing technique.
11.;. . n=2 . . § 12 ) opan “I(:IL
. o y 0 crit,eng.out
13, " el » " ja-1 " = {Inc.povcr il 3.5.7. Information on approach
' me and landing te-hnigue.
1k, {1.49g all pos. up lavel R * gear down 17(37.5}
2.1.6. Discontinued approsch
T
1. | ¥emgpt10 kts! fimal down | desc, W :n-l featheredtrim II c;::otzlos open, 17{37.5) | 9{20) |L1{90} 3.5.%.Control in disc.approach
8C. APP.
2.11.%; all pos. . off : o " throttles open 1?(57.5;
3 | Loy take-off ;" goar up 17{%1.5
2¢Li7e landing
1. | 1. ¥g=1.4¥y | landing down off n trim 11 no stab,
2, ) *® " - level 1.2vd n " "
3. ] k.0vg - " ort tn " trin | trin| tria
. )
b, 'm.’l-k?s " " desc, ¥ ' n " “ " »
]
S " fel " " y nel] feathered| trim IT| throttles cloe.) wer
6. " pel " - ¢ n-l " ® throttles open gL 3¢5 3.Crowswind accountability.
;. : n-2 : : : n-2 : " throttles cloe. L
. -2 13 tarottles opes £ ) 3.5.9.control in landing run.
2.1,8, Dalked landing
1. | Wgen landing down | spprop. : » trim 111! throttles a;:ﬁ 1?(37.5§
ol A I I 22750
.| o, 2z, 50% 3.5.10.Control in baised landi
» V. D .
o » - T " ) 1.5
b, | Voppey v " off v " throttles open 17{37.5)

- END -

*When the device {s ligely to be selected s number of times during
the approach it should comply with a force of 9 kg (20 Ib).




ICAO TECHNICAL PUBLICATIONS

The following summary gives the. status, and also
describes in general terms the conmifents of the various
series of technical publications issued by the Inter-
national Civil Aviation Organization. 11 does not include
specialized publications that do mnot fall specifically
within one of the series, such as the 1CA0 Aeronautical
Chart Catalogue or the Meteorological Tables for
International Air Navigation,

INTERNATIONAL STANDARDS AND RECOM-
MENDED PRACTICES are adopted by the Council
in accordance with Articles 54, 37 and 90 of the Con-
vention on International Civil Awiation and are desig-
nated, for convenience, as Annexes to the Convention.
The uniform application by Contracting States of the
specifications comprised in the International Standards
is recognized as necessary for the safety or regularity
of international air navigation while the uniform appli-
cation of the specifications in the Recommended Prac-
tices i1s regarded as desirable in the interest of safety,
regularity or efficiency of international air navigation.
Knowledge of any differences between the national regu-
lations or practices of a State and those established by
an International Standard is essential to the safety or
regularity of international air navigation. In the event
of non-compliance with an International Standard, a
State has, in fact, an obligation, under Article 38 of
the Convention, to notify the Council of any differences.
Knowledge of differences from Recommended Practices
may also be important for the safety of air navigation
and, although the Convention does not impose any obli-
gation with regard thereto, the Council has invited Con-
tracting States to notify such differences in addition to
those relating to International Standards.

PROCEDURES FOR AIR NAVIGATION SERV-
ICES (pans) are approved by the Council for world-
wide application. They comprise, for the most part,
operating procedures regarded as not yet having attained
a sufficient degree of maturity for adoption as Inter-
national Standards and Recommended Practices, as well
as material of a more permanent character which is
considered too detailed for incorporation in an Annex,
or is susceptible to frequent amendment, for which the
processes of the Convention would be too cumbersome.
As in the case of Recommended Practices, the Council

has invited Contracting States to notify any differences
between their national practices and the PANS when the
knowledge of such differences is important for the
safety of air navigation.

REGIONAL SUPPLEMENTARY PROCEDURES
(supps) have a status similar to that of pANs in that
they are approved by the Council, but only for applica-
tion in the respective regions. They are prepared in
consolidated form, since certain of the procedures apply
to overlapping regions or are common to two Or more
regions.

The following publications are prepared by authority
of the Secretary General in accordance with the
principles and policies approved by the Council.

ICAQ FIELD MANUALS derive their status from
the International Standards, Recommended Practices
and paNsS from which they are compiled. They are
prepared primarily for the use of personnel engaged in
operations in the field, as a service to those Contracting
States who do not find it practicable, for various
reasons, to prepare them for their own use.

- TECHNICAL MANUALS provide guidance and in-
formation in amplification of the International Standards,
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