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PROVISIONAL ACCEPTABLE AIEANS OF COh!F'LLZNCE 

General  

A E R O P L A N E  FLYING QUALITIES 

(Related to the PAMC bn Performance) 

FOREWORD 

1. The Standards in Annex 8 ,  Airworthiness  of A i rc ra f t ,  a r e  of the na ture  
of broad specifications stating objectives r a the r  than methods of real izing those objectives. 
In o r d e r  to indicate by example the level of a i r w o r t h i n e s s  in tended by the S t a n d a r d s  of 
that Annex, some specifications of a m o r e  detailed and quantitative nature  have been 
included in the same volume under the ti t le "Acceptable Means of Compliance". The 
Foreword to Annex 8 indicates the obligation under the Convention, result ing f r o m  the 
introduction of Acceptable Means of Compliance, 

2 , When the Annex was adopted on 13 December  196 1, the Standards on 
the subjects: Aeroplane Pe r fo rmance ,  Strength under Flight Loads,  Reciprocating 
Engines,  Turbine Engines,  P r o p e l l e r s  and Navigation Lights including Anti-Collision 
Lights w e r e  supplemented by Acceptable Means of Compliance. The absence  of provisions 
of that type pertaining to other subjects was considered e i ther  a s  recognition by the 
Council that the Standards in themselves  defined a sufficiently accura te  level  of a i r -  
worthiness ,  o r  a s  a recognition by the Council that due to the  technical developments 
going on in a s r~b jec t  a t  the timx of adoption of the Annex, i t  had not ye t  been pos  sible to 
establish a m o r e  p rec i se  technical specification than that in the Standards themselves.  

3 .  It i s  the essence  of the Acceptable Means of Compliance that they p e r m i t  
variat ions in  overal l  methods a s  well a s  in detailed application, Therefore ,  Contracting 
States ,  in establishing national codes that  wi l l  ensure compliance wi th  the Standards ,  
s i l l  sometime 3 need guidance a s  to the depar tu res  from Acceptable Means of Compliance 
that are suitable for the certification of a i r c r a f t  o ther  than tnose specified in their Range 
of Validity, and a lso  as to the use  of methods developed too recently to have behind them 
the  suitable background of experience deemed necessa ry  for introduction of an Acceptable 
Means of Compliance. 

4, fhe guidance mater ia l  is established by ICAC) n s  "Provisional  Acceptable 
Means of Compliatlce", a c lass  of specir'ication that does not impose any obligation under 
the Convention. The Provis ional  Acceptable Means of Compliance are not, like the 
Standards o r  the  full-fledged Acceptable Means of Compliance, established by agreement  
between Contracting States; instead,  the-! re f lec t  an agreement  reached by an  international 
body of exper ts  to the effect that a specification is wcrrthv of trial.  

5 ,  T r i a l  application of Provis ional  Acceptable Means of Compliance in 
national regulations o r  prac t ices  is  intended to build up the amount of e x ~ e r i e n c e  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 
Airwc~rthiness Committee included this Provisional Acceptable Means of Compliance in 
i t s  report,  issued a t  the end of i ts  Sixth Meeting which took place in  Pa r i s  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 w a s  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 i t s  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 turbine4powered aerct- 
planes. After evaluating the progress made, the Airworthiness Committee, at i ts  F i r s t  
Meeting (October - November 1957), recognized that there was good promise for developing 
sets  of specifications which all its members could consider a s  worthy of trial. 

8. After  comprehensive study of problems related to Flying Qualities the 
Airworthiness Committee agreed a t  i t s  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 an Aeroplane Performance. 

9 .  A tentative draft PAMC on Aeroplane Flying Qualities (related to the 
PAMC on Performance) was  developed a t  the Fifth Meeting 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 w a s  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 specificstio;rs 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 IGAO. Final agreement w a s  obtained by cor respond- 
ence a t  the end of July 1965. 

t 

Applica biXity 

11, This PAMC contains specifications providing for a level of flying 
qualities equivalent to that intended by the provisions of 2. 3 of P a r t  111 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 Pa r t  111 of Annex 8, and further limited by the 
applicability clause herein. 
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12. N o  study h a s  been made of the applicability of this  PAMC to a i r c r a f t  
h a v i n g  design cha rac te r i s t i c s  other  than those of t ranspor t  aeroplanes envisaged to en ter  
in se rv ice  within the next few yea r s .  While use of this  PAMC for the certification and 
operation of these other  a i r c r a f t  may contribute to the experience needed to improve the 
specifications themselves ,  i t  appea r s  that  variations f r o m  the specifications might be 
needed. Th i s ,  for example,  may be the case for aeroplanes  having supersonic cruis ing 
speeds; for those in which lift  is  produced by the d i r ec t  utilization of power; and for 
those which have lift  charac te r i s t ics  such that the maximum lift coefficient is obtained 
over a wide range of incidences. 

Future  Related Work 

1 3 .  It should be noted that this  PAMC, specifically re la ted to Pe r fo rmance ,  
is not intended to deal with all a spec t s  of aeroplane flying qualities.  At a later date an 
addition to this PAMC to cover such subjects  a s  dynamic s ta l l ,  unconventional s ta l l  
identification, range of t r im and problems posed by flight out of t r i m ,  and ra t e  of ro l l  
w i l l  be considered. The extensive problems associa ted with the dynamic stabili ty about 
a l l  the three  axes  are intended to be dea l t  with in a sepa ra te  PAMC to be p repa red  l a t e r .  
It should also be noted that problems associa ted with flying in conditions of severe  
turbulence and fu ture  problems associa ted with new forms of a i r c r a f t  (SST, STOL o r  
VTOL t ranspor t  aeroplanes)  have yet  to be studied. 
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PROVISIONAL ACCEP'I'ABLE MEANS O F  COWLLANCE 

AEROPLANE FLYING QUALITIES 

(Related to the PAMC on Performance) 
4 

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 Forevjorcl 
to the PAMC on AEROPLANE PERFORMANCE). 

1 ,  - GENERAL 

1. 1 Introduction 

1. 1. 1 The PAMC prescribes qualities which the aeroplane should possess a n d  
proof of compliance is established by tests made in conditions selected to cover al l  appro- 
priate ranges of conditions; it dues 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 te sts should 
be carr ied out to establish that the qualities in these respects a r e  satisfactory, 

1. 2 Presentation 

1. 2. 1 Chapter I ,  General ,  contains general specifications and definitions 
applicable to the PAMC a s  a whale, The complete l i s t  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 w i t h  each requirement and indicates the meaning associated with the symbols 
by which they are denoted in Table "Ar1. 

1. 2. 3 Chapter 3, Requirements - Stability and Control, prescribes the flying 
qualities with which compliance i s  to be shown. 

1. 2 .  4 Chapter 4, Requirements - Stalling, prescr ibes  the determination of 
the stalling speed and the stalling characterist ics.  

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 
a i r  to show that no undue deterioration of flight character is t ics  occurs. 
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1.  3. 2 These PAMC specifications should be complied with a t  al l  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 wi th  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 a r e  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 te rm failure i s  used to mean anticipated failures of devices and 
systems and likely e r ro r s  of the operating crews.  

Note.- Interpretation of failures w i l l  be assessed as follows: - 
1 

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

A probability i n  the range fromthat failure rate appropriate to failure of 
one engine on exist ing transport aeroplanes, up t o  the rate defined in b) below. 

b) Remote (within the probability range 1: 100.000 to 1: 10.000.000) 

A probability i n  the range from the value appropriate t o  t w o  engines failing 
in en mute flight on existing transpart aeroplanes, up to the rate defined 
in c) below. 

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

A probability in the  range of values appropriate to wing fdlurft due to an 
extreme gust load on existing transport &erople;nes. 
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1 .  3.  6 .  2 In showing compliance with the specifications, automatic device s 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 a r e  partly o r  wholly 
dependent on the operation of an auxiliary service and this service is dependent on the 
operation of one o r  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 pos sibility 
of such engine or  engines being stopped. 

Definitions 

Power 

Trimming 

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 i s  used to indicate the 
minimum idling normally be selected in  
flight, 

An engine i s  considered inoperative when the power and/ 
or  thrust developed is equivalent to that obtained with 
zero fuel consumption, 

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

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

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

The lift-off speed. 

The minimum control speed in free a i r .  

The minimum control speed on the ground, 

The minimum control speed in approach and landing. 

The minimum control speed in approach and landing for 
continued approaehe s. 

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

The maximum permissible operating speed, appropriate 
to the en route configuration. 

The minimum unstick speed. 
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v~ The rotation speed. 

v~ The stalling speed. 

v~~ The touch-down speed. 

' ~ r n i n  The minimum threshold speed. 

V ~ r n a x  The maximum threshold speed, 

v1 The decision speed. 

v2 The initial climb-out speed. 



2 ,  - SPECIFIC CONDITIONS 

This Chapter pre sc r ibes  the s tages ,  configuration and conditions in which the 
requirements  a r e  to be made by defining the meaning of the syrnbols 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 stage s have to be taken into consideration: 

2. 1. 1 Take-off run 

2, 1 ,  2 Take-off flight path 

2. 1, 3 E n  route climb 

2 .  1. 4 En route 

2. 1. 5 Approach 

2. 1. 6 Discontinued approach 

2, 1. 7 Landinq 

2 ,  1. 8 Balked landing (Landing climb) 

2. 2 Initial configuration 

The initial configurations a r e  compor ed from condition s indicated by the following 
syrnbols. They a r e  associa ted with the rye ,u i rements  fo r  the var ious  flight s tages  as  
l is ted in Table "A". The requi rements  for the var ious  flight stages a r e  indicated by 
cross re ferences  under the columns headed "3 - Requirements" in Table "At t ,  and a r e  
defined in the following paragraphs ,  

2. 2. 1 Speeds 

v z  A speed equal to V2.  

1. 2vS A speed equal to 1 .  2VS 

1. 3 V s  A speed equal to 1. 3VS. 

1. 3 V s  - 1. 4Vs Any s p e d  from 1 .  3 V s  to 1.4V~. 

1 . w ~  A speed P - u a l  to 1, 4Vs. 

1, 3Vs - VFE Any speed from 1 .  3VS to VFE. 
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1 . 3 V s  - VLE 
1. 3vS - v ~ o  

Climb 

Any speed from 1, 3VS to VLE. 

Any speed from 1. 3vS to VMO. 

A speed range i n c l u d i ~ ~ g  V 2  and the scheduled 
climbing speed for the configuration and power 
prescribed. 

The one-engine-inoperative en route speed selected 
by the appfican t. 

n - l  en route 

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

n-2 en route 

n- 1 approach The one-engine-inoperative approach speed selected 
by the applicant. 

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

12-2 approach 

V ~ r n i n  + 10 kts A speed equal to VTmin + 10 kts. 

Any speed from VTmin to I .  4VS 

A speed equal to VTmax at a height of 10, 7 m 
( 3 5  feet) above the runway. 

A speed equal to VTmin at a height of 10. 7 m 
( 3 5  feet) above the runway. 

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

Any speed f rom V T ~ )  to VS (with the aeroplane on 
the ground). \ 

Flaps 

W i n g  flaps in each position to be used in  take-off. take-off 

Wing flaps retracted. re t rac t  

Wing flaps in. extreme flight positions and a t  each 
intermediate position for which a gate o r  detent 
mechanism is  prc>vided. 

a l l  positions 

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

W i n g  flaps in the appropriate e n  rn~ltc.  positioil. en route 
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final Wing flaps in each position to be used in  final 
approach, 

final n- 1 The. one- engine -inoperative final, approach wing 
flap position. 

The two-engine-inoperative final approaah wing 
. fiap p ~ s i t i o q ,  , 

final n- 2 

. , 

landine 
1 b 

In the position( s) provided for landing. 

landing n- 1 
... . 

The one- engine -inope rative wing flap position fo r  
landing. 

The two-engine-inope rative wing flap position for  
Landing. 

landing n-Z 

Gear - 
Landing gear  y e t ~ a c k d , .  . UP 

. . 
down   and in^ gear  extended. 

Power  

Maximum continuous power. maximum 
continuous 

* /  , r ,  * 
Power <for ,  level flight in the appropriate configura- 
tion, but not greater  than maximum continuous power. 

level 

level 1, 2 V s  Power required for level flight a t  1. 2Vs. 

PQG; rdsuiqed to rnaintain'a gradient of descent 
of 39 , .  

off 
i . *  

The 'power pipropriate  to the specified condition. 
.' . 

appropriate 

All epginss ape rative, 

Critical engine inoperative. 
- *' _I ' 

.Twp cgiticd engines inoperative (applicable only to 
aeroplanes'with three o r  more engines). 

Propel ler  
I ~. . ' 

take-oif The propeller of the inoperative engine in the 
recommended take -off position, except that 
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feathered 

Trim - 
t r im I 

t r im 11 

t r im 311 

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. 

2. 2 .  7 Devices 

The l i f t  o r  drag producing devices, other than wing flaps or  landing gear a r e  set 
for the recommended position for the flight stage under consideration. 

Changes in Configuration 

Some of the requirements a r e  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",  a re  
specified a s  follows: 

flap extension 

flap retraction 

The wing flaps a re  extended a s  rapidly a s  possible 
over their full range, except that smaller move- 
ments may be made where the design of the flap 
sys tern prevents greater movement. 

t 

The wing flap@ 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, 

gear extension The landing gear is extended by normal means of 
ape ratio*. 

gear retraction The landing is retracted by normal means of 
ope ration. 

devices extension The devices producing drag and l i f t ,  other than wing 
fl8pb a+ the landing gear,  a r e  extended as rapidly 
as possible tietween any neighbouring gated and/or 
extreme positions. 

critical engine 
out 

The critical engine is suddenly made inoperative. 
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critical engine 
out 
increase power 

throttles closed 

throttles open 

throttles open, 
balked landing 

throttles open, 
discontinued 
approach 

The critical engine is made inoperative and the 
power of the operating engine(s) i s  increased to 
maintain an angle af. . . descent qf 3 O .  

- - . . 
The throttles of the operating engine(s) a r e  fully 
,closed. . . 

The power of the operating e n g i ~ e ( s )  is increased 
until m a x i m u m  take-off power c&ditions are reached. 

The wing flaps are retracted"to the: position recorn- 
mended by the balked landing procedure in the 
Aeroplane Flight Manual together with a simultaneous 
application sf 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. ' 

It  Note.- The term "b@ed.lsnding is used to m e a n  a climb made w i t h  an 
t 

i n i t i s l  configuration of landing flap and gear down. The te& "dia- - 
continued approach" is used to mean a climb ma& w i t h  an i n i t i a l  
cqnfiguration ox approach flap and geaz down. 



3. - REQUXEtEMENTS - STABILITY AND CONTROL 

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

3. 1 Stability 

3. 1. 1 Longitadin-af - stability .. ' - .  

3. 1. 1. 1 When longitudinal stability is required in TabIe "A", i t  shall be 
demonstrated tha't, a t  the prescribed conditions, the slope of the stick force/speed curve 
is  stable at all  speeds within 857a arid ,11574 df t 'hd.tr~hmed speed. 

3. 1. 1. 2 It shall also be demohitrated that, to obtairk and maintain speed above 
or below the trimmed speed,-a push o r  a pull respectively is necessary at  all speeds 
between the minimum speed in steady anstalled flight and the maximum permissible speed 
appropriate to the configuration, exc'ept that: 

i) the control force necessary to maintain a speed differing by a s  little a s  
possible but, in any event, l ess  than from the trimmed speed may be supplied 
by- control s y s t e m  friction , and . . 

ii) departures up to 15% from the trimmed speed need not be considered i f  
they would cause elevator control forces exceeding 23 kg ( 5 0  lb) 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 wil l  be influenced by the ease of applying i t  and the general level 
of control forces for  the aeroplane. 

b 

3. 1. 1. 4 It should be ascertained in  flight that the above requirements wil l  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" 
"Lateralgt and "Directional", it is to be interpreted that it shall be possible to t r im the 
aeroplane completely in that condition. 

3. 3 Control Forces 
I 

The maximum permitted control forces during dynamic manoeuvres, expressed in 
kilogrammes (within the brackets the corresponding value in pounds), a r e  shown in 
Table "Au in the column headed "3. 3 - Control forcesv. The maximum permitted control 
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f~3rce.s where out-of-trim conditions are permitted,  are shown i n  Table "A" irt the 
columns headed " 3 ,  2 - Trim", 

Note 1.- Control forces a re  conditioned by t h e  duration of their  application, by the  
aircraft's design and disposition of  controls and by whether or  not the p i l o t  has other 
physlcaf movements t o  perform at the same time. It is thus d i f f i c u l t  t o  f i x  absolute 
control force limits in terns of exact kil~grtunmes o r  pounds. The f igures quoted i n  
Table "At' shoad be considered i n  t h i s  l i g h t .  

Note 2.- Control forces may also be l imited below these maximum figures, if they a r e  
considered excessive by reason of difficulty of applying the  forces or by reason of 
incompatibili ty with t h e  general level of control forces for the aeroplane. 

3 ,  4 VMC Minimum Control Speeds 

3 ,  4. 1 Minimum control speed on the ground VMcG 

3 .  4. 1. 1 The minimum control speed on the ground VMCG, 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, i t  is possible 
to maintain controf. 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 VMCG, 
the rudder force required to maintain control should not 'exceed 68 kg ( 1 5 0  lb) 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 i t  require exceptional 
sk i l l ,  strength, or alertness on the part of the pilot to prevent excessive yaw and lateral 
displacement before recovery is  complete. 

Note 1.- In requiring dmonstration of the cont ro l lab i l i ty  by primary aerodynamic 
controls alone, t h i s  specif icat ion provides for a d e ~ ~  control  on a seasonably c r i t i c a l  
runway surface condition, and fo r  moderate cross-wind. It is acceptable to demonstrate 
cont ro l lab i l i ty  on a wet, well-soaked runway with no major areas of measurable depth of 
water  covering t h e  runway, and by using d l  available direational control rneans with which 
the  aeroplane i s  equipped. Wet controllabil i ty d-nstr~tion w i l l  be accepted as being 
applicable t o  bath wet and dry runway surfaces. 

Note 2.- It i s  acceptable t h a t  the information on the: effect of the cross-wind Be 
established by m e a n s  of canputations based on data from 8: l h i t e d  amount of flight testing 
supplemented by data obtained by wind-tunnel experimentat ion. 

. ;. 
1 . \ 

Note 3.- When applying the specif icat ion r e l a t ing  to the minimum value of VMCG, it is  
usual to consider a maxhm lateral, dewistian consistent .wi-th the w i d t h  of the runways from 
which the aeroplane is l i k e l y  t o  be operated. A value of 9 metres ( p  feet) f o r  this 
maximm deviation has been used by sane airworthincs~ authorities. 

3 ,  4, 1, 2 The general conditions of acceleration, attitude and contact with the 
take-off s u r f a c e ,  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 "Aff. 

3. 4, 2 Minimum control speed in free air  V M ~ ~ .  

3.4. 2. 1 The minimum control speed V M c ~ ,  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 a t  that speed, i t  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 o r ,  at the option of the applicant, with an angle of bank not 
in excess of 5O. 

3 .  4. 2.  2 In demonstrating the minimum control speed specified in 3. 4. 2.1, i t  
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 k g  ( 150 lb). 

Note.- It is recommended, t ha t  where possible, the rudder cont ro l  force required t o  - 
maintain control at the i n i t i a l  climb-out speed V2 (see PAMC on Aeroplane Performance, 
P a r t  I, 6.2.3) should not  exceed 41 kg (9 ib) during take-off demonstrations specified 
in Part  I, paragraph 6.4 of the PAMI: 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 par t  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 second6 between the engine failure a d  the p i l o t  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, i 5Vs  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 nekd not be demonstrated below VS 
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 af rbornc 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 m i n h m  control speed which would result if the automatic - 
feature w e r e  inoperative should be investigated. If this increase exceeds 1C$ it should 
be considered, i n  the light of the particular circmnstances, whether the  nominal value of 
the rninimzrm control speed should be increased. 
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3. 4. 3  minimum control speed in approach and landing VMGL 

3.  4. 3. 1 A minimurn control speed in approach and landing VMCLL) ' (discontinued 
approacq should be determined with one engine inoperative and, in addition, for aero- 
planes with three or  more engines, with two engines inoperative, for the prescribed 
conditions. 

These speeds should be such that is is possible, without re-trimming, to: 

a) close the throttles of the operating engine(s) ful ly ,  

b) increase the power of the operating engine(s) until maximum take-off 
power conditions a r e  reached, 

without encountering dangerous flight characteristic 3. 

3.4. 3. 2 A minimum control speed in approach and landing VMCLC (continued 
approach) should be determined with all  engines operating and one engine inoperative, at 
which i t  is possible to fail the critical operating engine and to increase power on the 
remaining operating engine(s) to that required to continue a t  an angle of descent of 3° 
without encountering dangerous flight characteristics. 

3. 4. 3. 3 For associated conditions see Table '%", 

Con trollability 

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 
excessive control forces being required whether or not engine failure 0ccur.s. 

b) It should be possible for the aeroplane to li£% 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), wil l  not result  in unsafe f l ight  
characteristics. 

d) It should be demonstrated that rotation of the aeroplane so that it lifts off 
a t  a speed not more than 93% of the established VLOF speed and attains a speed not 
less  than 0. 93V2 prior to reaching a height of 10. 7 metres (35 feet), wil l  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 O.8Vs  without an 
excessive control force being needed, when the aeroplane is being taken-aff with 
the recornmended technique, according to the PAMC on Aeroplane Perfor rnance. 

3. 5 ,  1. 2 For  associated conditions see Table @'Aff .  

3.  5 .  2 Directional control during take-off 

3, 5. 2. 1 At all points in the groundborne portion of a take-off conducted with 
the recommended technique, i t  should be possible to prevent exces sive l a t e r a l  trans- 
lational divergence from the intended take-off path in  the event of sudden failure of the 
crit ical engine. There should also be determined a minimum width of runway within 
which a pilot accustomed tr, the aeroplane could, in the event of sudden unexpectedengine 
failure, p-revent, w i t b u t  undue difficulty, the aeroplane wheels from rrinning off the 
edge of the runway, The maximum cross.-wind component with which each runway width 
can be associated should be recorded, 

3, 5, 2. 2 Compliance wi th  this specification should be shown in take-offs which 
a r e  discontinued from all  speeds up to the highest engine failure speed for which 
performance data a r e  scheduled, and in continued take-offs in whicn 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 m a y  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 "Atf, 

3. 5. 3 Cros s-wind accountability 

3. 5. 3. 1 A cross-wind should be determined a t  and below which it i s  safe, 
respectively, to take-off or to land, irrespective of th& side from which the wind i s  
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 reconnrnended take-off or  landing technique as appropriate according 
to the PAMC on Aeroplane Performance. The take-off cross-wind component should not 
be l e s s  than 110 knots. 

Note,- A maxin1fll demonstrated croas-wb~d m y  be initially determined and then revised - 
i n  the light of experience, 

3. 5. 3. 2 Information should be included in the Aeroplane Flight Manual on the 
effect8 of wet runway surfaces on the limiting cross-wind component determined in 
accordance with 3. 5, 3 .  1. 

Note.- It i s  Acceptable that the information on the effect of wet surfaces be estabw - 
lished by means of ccmputations based on data A.om a limited amount of f l i gh t  t e s t i n g  
supplemented by data obtained by wind tunnel experimentation. 
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3. 5, 3. 3 For  associated conditions see Table "A1'. 

3 ,  5. 4 Control during turns 

3. 5. 4. L It should be possible, using a favourable cornbination of controls, to 
roll the aeroplane adequately from a steady 300 banked turn through an angle of 60°, so 
a s  to reverse the direction of the turn in either way. The manoeuvre should not take 
more than 1 t seconds in the take-off configuration and not more than 7 seconds in the 
landing conf i.;uration, 

1Jote.- TI . s  specification may prove to be a l im i t a t i on  to TT2. - 
3 .  5. 4. 2 For  associated conditions see Table "A". 

3 .  5 .  5 Lateral and directional control 

3. 5 .  5, i The aileron and rudder control travel and forces shall increase steadily 
(but not nece isarily in  constant proportion) as  the angle of sideslip i s  increased, when 
the deroplant- is in a straight steady sideslip in  either direction. 

3 .  5, 5, L The rudder pedal force shall not reverse and increased rudder angle 
shall not pro !ure decreased angle of sideslip when the aeroplane is in a sideslip atangles 
greater than ' h e  maximum in 3. 5. 5 ,  l ' (up to that at which the full rudder control travel 
is employed o r  a rudder pedal force of 8 2  kg (180 lb) is reached). 

3 .  5 .  5, During the above manoeuvres from zero to maximum sideslip, stick 
force and travel shall not be excessive. 

3 ,  5 .  5 ,  .I. It should be pas sible , 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 8 2  kg (180 lb), o r  a t  which full rudder travel i s  obtained, need not be exceeded. 

3 .  5 ,  5. -1. 1 This specification should be met without dangerous characteristics 
such a s  contrclf over-balance or  sudden loss of height. 

3,  5, 5. ; For associated conditions see Table "AH. 

3 .  5, 6 Control with two engines inoperative 

3 .  5 ,  6 .  : For aeroplanes with three or more engines, a technique should be 
established I 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 q-~hatever two-engines-inoperative performance i s  established in accordance 
with the en r m t e  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 Pa r t  I of the PAMC on Aeroplane Performance, (particularly the 
test procedure should be such that they can be consistently executed in a safe alld 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 a r e  provided, are not 
more favourable than the lowest weather minima for  which operational approval i s  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. 

4 

3. 5. 7. 1. 3 The i tems 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 comrnencernent of the landing flare-out; 

b) the minimum threshold speed and the maximum threshold speed which 
a r e  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 f r o m  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 l ess  than: 

a) with all engines operating 

VMCLC (one engine inoperative) appropriate to the configuration. 

b) with one engine inoperative 

V M C ~  (one engine inoperative) appropriate to the configuration plus 
5 knots. 

Note.- The speeds VET, (two engines inoperative) appropriate to the configuration 
shou-e de temhed  and stated in t h e  Flight Manual. It is reamended t h a t  apvoaeh 
speed w i t h  one engine inoperative should be higher than VMCL (two-engines- inoperative) 
and that the .two-engines-inoperative approach speed, should be not less than V&cu + 5 hats. 

3. 5. 7. 4 F o r  associated conditions see  Table "A", 
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3 .  5. 8 Control in discontinued agproach 

3, 5. 8. 1 C t  should not require exceptional skill or  aler tness on the pa r t  of the 
pilot, 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 F o r  associated conditions set; Table "At1,. 

3. 5. 9 Control in landing run 

It  should not require exceptional skill,  strength o r  alertness on the part of the 
pi10 t: 

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

b) to control the aeroplane in turbulent wjnd conditions, or on rough landing 
surfaces likely to be encountered in operation, oz with the crit ical  engine inoperative; 

c) to maintain a straight path until the speed has fallen to 0. ~ V S ,  without the 
use of differential engine power or  differential braking, whed landing on a smooth 
d r y  hard- surfaced runway and touching down with power-off at  the maximum touch- 
down speed, 

Note. -. me m a f m m  '&mch-down speed is determihed BO that the elapsed. tfme from the - 
10.7 metres (35 feet) height point  to the touch-down of the main landing gearg is not less, 
in seconds, than (13-0.04!jVm&), w i t h  Vmax expressed in knots, except t h a t  a longer time 
should be required if' the to.~zchJbm characteristics of the aeroplane are such .that a safe 
touch-down' cannot be d e  wlthfn. that  time. 

3. 5. 10 Control in balked landing 

3. 5. 10. 1 It should not require exceptional skill or a ler tness  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". 
. . 



4. - REQUIREMENTS - STALLING 

4. 'i General 

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

a) During stall demonstration i t  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 i t  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 ' Tes t  Procedure 

The stall demonstration should be conducted as follows: 

a) With the aeroplane trimmed for straight flight at the t r im speed used when 
determining the stalling speed VS (see 4, 7) in accordance with the PAMC on Aero- 
plane Performance and f rom a speed sufficiently above the stalling speed to ensure 
steady conditione, 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) o r ,  i f  the aeroplane 5s 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 Condition e 
. . 

4. 3, 1 Stalls in steady flight with' symmetrical power ,' in straigkt flight and in 
30O banked turn*. 

Wing flaps h each position likely to be used in flight. 

Landing gear Retracted and extended, 
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Power Power-off, and all engines operating a t  the power 
tfecessary to maintainlevel  flight at 1, 5 5 V s  with 
the wing flaps i n  the final approach position, the 
landing gear  retracted and the aeroplane a t  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 a l l  engines 
operating; i t  should net be less e,xtended than the 
final appro-ach position,, 'one engine inoperative. 

4, 3.  2 Stalls in steady s t ra ight  flight wi,th asymmetr ical  -power 

Wing flaps Retracted. 

Landing gear Retracted, 

Power The cr i t ical  engine inoperative. Each of the 
remaining engines operating at 75% of maximum 
continyous power, except that the power need not 
be greater  than that a t  which the .wings can be held 
level laterally by the use of m a x i m u m  control t ravel  
o r  forces  up to the point a t  which the aeroplane 
stalls. 

The propeller  of the inoperative engine may be idling 
at ze ro  thrust ,  o r  stopped, a t  the discretion of the 
applicant, 

4. 4 Stall Warning 

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 VS and 
subsequently increased again to VS plus this.margin. The margin should not be so great 
that the stall warning would operate a t  any of the normal  operating speeds a t  which 
performance is measured. It should be acceptable for  the warning to be furnished either 
through the inherent aerodynamic qualities of the aeroplane o r  by a r-eliable device with 
a remote probability of failure (see  1. 3. 6) which wonid give clearly distinguishable 
indications. 

?Tote.- A stall  warning beginning at a speed of 8 8 t s  or 7$1 above the stalling speed, - 
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 aemplme evidenced during the approach to the  stall 
and during the recovery af'ter the s t a l l .  

4. 5 Behaviour Following a Stall 

4. 5, 1 . Recovery f rom straight flight s ta l ls  wi th  symmetr ical  - , power 

In straight flight s ta l ls ,  the roll occurring between the stall and the completion of 
the recovery should not exceed a safe l imit ,  assumed to be approximately 30°. 
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4. 5. 2 - Recovery f r o m  turning flight stalls with  symmetrical power 

In turning f l i gh t  stalls with bank up to 30°, the motion of the aeroplane following the 
stall should not be so violent o r  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 stal l  and the completion of the recovery should not exceed a safe l imit ,  
a s  surned 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 narmaf skill, strength or afert-  
ness  on the part of the pilot, to make a safe recovery without exceeding an angle of bank 
of 6U0. In the recovery, i t  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. 4Vs can be made. 

Associated conditions 

Air  speed 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 Powe r -off and maximum continuous power on all 
engine s, 

Initial trim The most adverse of the t r im  setting likely to be 
used for steady flight a t  the power being used. 

4. 7 Definition of the Speed VS 

The speed VS should denote the minimum calibrated speed in fl ight 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 f l ight  path. 

N o t e . -  In flight tests to determine VS, i% is not possible to achieve a load factor - 
of unity and it is necessary .to util ize the data obtained during the s t a U  demonstration 
to establish the speed corresponding w i t h  a load factor (n) of uni ty  normal to the Zl'light 
paCh, t he  stalling speed VS defined i n  4.7 above being the minimm value of V 
obtained. r t  

Associated conditions 

a) Zero thrust at the stalling speed, or engines idling and throttles closed 
if i t  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 
mpliance with a),  the aeroplane in all other respects (flaps, landing gear, etc. ) 
the particular configuration cot  responding with that in connection with which VS 

is being used. 

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

d) The centre of gravity in the most unfavourable poeition within the allow- 
able range appropriate i o  the weight being considered. 

e) The aeroplane trimmed for straight flight at a speed not l e a s  than 1. ZVs 
nor greater than 1. 4Vs. 
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TABLE "A" 

j.5.l.long.contr:i .:. trkt-off. 
j.5.2,Dlr.contml I t  +&e-off. 

,.,. b.Contml 4 u i n e  ' z r . 6 .  

3.5.5.Y~~ w i t h  saymn. power. 

5.5. ?,Yaw w i t h  ssynn. pjuer, 

3.5.5.Yaw vith urn, puts .  

3.5.5.r~ vith  a a y a ,  parer. 
J. 5, k.Control during turn., 

3,'i.T. Irriorrmtlo sn approach 
4 lirYfing tetbiqur. 

~d lrnding tc.hnigue+ 

the device i s  lia4 to be se lec ted  . nubat of t h e &  during 
the apprmch it shculd c o g l y  v i t h  a force of 9 kg (a !b). 

- E N D  - 



ICAO TECHNICAL PUBLICATIONS 

The foltowi~zg szcnzmary gives the status, and also 
describe$ in general terms fCre c ~ n f p n f s  of f h p  various 
series of technical publications issued by the fnter- 
national Civil Avia f ion Organization. I f  does not include 
specialized pacb fications that do not f a  l f sjecifical f y 
ztiithin one o f  the series, sztch as the I C A ~  Aeronautical 
Chart Catafogue or  the Meteorological Tables for 
f nternational 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 Internationat Civil Aviation and are desig- 
nated, for convenience, as Annexes to the Convention. 
The uniform appt ication by Contracting States of the 
specifications comprised in the International Standards 
is recognized as necessary for the safety or regularity 
of international air navigation white the uniform appli- 
cation of the specifications in the Recommended Prac- 
tices is 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 fntertlationaf 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 N A  YlGATlON 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 suficient degree of maturity for adoption as Inter- 
national Standards and Recommended Practices, as we1 t 
as material of a more permanent character which is 
considered too detailed for incorporation in an Annex, 
or is susceptibIe to frequent amendment, for which the 
processes of the Convention woutd 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 Caunci?, but only for applica- 
tion in the respective regions, They are prepared in 
consofidated form, since certain of the procedures appfy 
to overlapping regions or  are common to two or more 
regions. 

The following ~ublications are prepared by azrthoriiy 
of  the Secretary General in accordance with the 
pri~cipfes attd policies approved by the Coutrtif . 

fCAO FlELD MANUAW' derive their status from 
the International Standards, Recommended Practices 
and PANS from which they are compiled, They arc 
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. 

TECHNICPL MANUALS provide guidance and in- 
formation in amplification of the International Standards, 
Recommended Practices and PANS, the implementation 
of which they are designed to facilitate. 

AIR N A  VlGA TION PLANS detail requirements for 
facilities and services for international air navigation in 
the respective ICAO Air Navigation Regicms. They are 
prepared on the authority of the Secretary General on 
the basis of recommendations of regional air navigation 
meetings and of the Council action thereon. The plans 
are amended periodically to reflect changes in require- 
ments and in the status of implementation of the 
recommended facilities and services. 

ICAO CIRCULARS make avaiIabte specialized in- 
formation of interest to Contracting States. This 
incfudes studies on technical subjects as well as texts of 
Provisional Acceptable Means of Compliance. 
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T H E  C A T A L O G U E  

P U B L I C A T I O N S  

Airworthiness Committee - 
Report of the Sixth Meeting. 

Paris, 10 - 30 June 1964. 
(Doc 8458-AN/88 1) .  1 1 3  pp, ............................ U. S, $2.00 

I 
ANNEXES TO THE CONVENTION 

Annex 6 - Operation of Aircraft - International Commercial 
Air Transport. 5th edition, October 1957. 32 pp. ........... U. S. $0. 75 

Annex 8 - Airworthiness of Aircraft, 
5th editian (incorporating Amendments 1-86). ................................. April  1962. 62 pp. ,,,. U. S, $1.00 

I PROCEDmES FOR AIR NAVIGATfON SERVICES 

Aircraft Operations. 
(Doc 8 1 6 8 - 0 ~ ~ 1 6 1 1 ) .  l e t  edition, 1961. 92 pp. ........... U. S, $2 .25  

Regional Supplementary Procedurea. (DOC 7030) 
Price of up-to-date compldte volume: ..... .;. ............. U. S,  $5. 25 

............. One-year subscription to amendment eervice: u. s. $5.25 

I CIRCULARS 

I ............... 
51-AN/46 - Provisional Acceptable Means of Compliance - 
Turbine Engines - Type Tests. 1957. 10 pp. U. S .  $ 0 . 2 5  

53- ~ ~ / 4 8 / 2  - Provisional Acceptable Means of Compliance - 
Testing of Pressure - Sensitive Altimeters. 2nd edition, 

1965. 37 pp, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U . S . $ O . 7 5  

I ............. 55-AN/ 50 - Provisional ~ ~ C e p t a b k  Means of Compliance - 
EmergeneyEvacuatior~Provfsions. 1958.  9 p p .  U . S . $ 0 . 2 5  

58-AN153 - Provisrional Acceptable Means of Compliance - 
Aeroplane Performance. 1959, 24 pp. ...................... U. S. $ 0 . 5 0  

I 61-AN156 - Provisional Acceptable Means of Compliance - ....... FatigueStrengthofAeroplaneStructures. 1961. 6 p p .  U.S .$0 .25  

65-A~/59 - Provisiontrl Acceptable Means of Compliance - 
Standardization of Approved Aeroplane Flight Manuals. .......................................... 1963. 71 pp. u .  s. $1 .25  

PRICE: ~ . S . $ 0 . 5 0  
(or equivalent in other currencies) 




