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SUPPLEME~T NO. .1 I f 

The President of the Counoi1, acting under power delegated to him by 
the Counoil at the 18th Meeting of its 27th Session on 15 Maroh 1956, and with 
the advice of the Air Navigation Commission in ita 475th Report to the ·Counoil, 
took the action indioated herein on the Final Report and Reoommendations of ' 
the Speoial North Atlantio Regional Air Navigation Meetings 

RECOMMENDATIONS APPROVE!) WITHOUT CONHENT 
. / J I . I 

Nos. 1, 2, 12, 13, 14, 15, 17, 19, 20, 21, 25, 26, 27, 28, 29, 30, 31, 36, 37, 
38, 39, 40, Lf, ~2, 43, 45, 46, 47, 48, 49, :~Oe . 

,ACTION ON OTHER RECOMMENDATIONS 

Reoommendation No.3 

The President of the Counoil approved this reoommendation and requests 
States to make information available to the Seoretary General to enable him to·­
carry out the intent of this recommendation. 

Recommendation No.4 ' 

that: 
The President of the Counoi1 approved this reoommendation, noting 

/ 

- paragraph 2.1.6.1.1 

when reviewing the recommendation of the 2nd Air Navigation Confer­
ence for amendment of Annex 2, the' Air Navigation Commission will 
consider amending Appendix C of the Annex to aliow for this 
practioe. 

- Appendix B 

(a) The example will require editing to align it with similaI' 
examples in the PANS-RAC,; 



(b) 
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The omission of the abbreviati'on uFLu in :i,tem (d) is contrary 
to the instructions in Attachment A of the PANS~C, which 
should be amended to allow for such omission, when specified 
reglonallyo ' 

Recommendation No. ' 5 

The President of the Council approved this recommendation with the 
exception that "DR" must be included, as required by the PANS-RAC, when the 
fix has been taken by dead reckoning. The President recognized that the 
classification "DR" would not apply to a position determined by other means 
since the last position report and' projected by dead reckoning to the next 
compulsory reporting lineo 

Recommendation No.6 

The President of the Council , approved ', this recommendation, ,with the 
~ddition in paragraph (a) of: 

J flTromsp, South of latitude 700 ." 

Recommendation No.7 

The Air NaVigation Conunission, ' aC,ting under delegated authority, 
approved this recommendation, noting that paragraph (c') would constitute a 
new item on its work programme. 

Recommendation No.8 

that: ' 

\j 

The ,President of the Council approved this recommendation, noting 

- . paragraph 1.1 (b) 

the notificati~n by the pilot of the change in ETA allows him to 
continue the flight 'on the basis of the new ETA, subject to further 
instructions from air ' traffio should this become necessary to ' , 
maintain ,appropriate separation from other airoraft as specified 
in paragraph 10.2 ' of Part III of the PANS~C. 

- paragraph , 3.1 

the Supplementary Procedure is not inoonsistent with Annex 2 
(contrary to the doubt expressed in the 'statement in paragraph 
2.2.1.4, Part II, Section 2 at page 19 of the Report) since the 
clearance is predicated on the ETA at next'reporting line for 
which it is required ,that changes be notified to air traffic ', con­
trol. (See para 2.1.2 (b) ii) page 18 of the Report and oomment 
above~ ) 
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Recommendations Nos. 9 and 10 

The President of the Council approved these recommendations, empha-­
slzlng the need for close co-Operation between operators and administrations, 
providing ground services, to minimize congestion on air-ground channels. 

Re commend at jon NO.1] 

The President of the Council approved this recommendation on the 
understanding that the transmission of meteorological information to aircraft 
in flight with the concurrence of the operator's local representative would 
be by agreement betwe~n the Meteorological Authority and the operator under 
the terms of paragraph 2.5.3 .7.13 of the PANS-MET. 

Recommendation No. 16 

The President of the Council approved ~his recommendation with the 
substitution of the term "NAT · Area Control Centre" for "Oceanic Area Control 
Centre" . 

Recommendation No . 18 

The President of the Council approved this recomnlendation and, noting 
that States of Registry may bften be better able to call this recommendation 
to the attention of the operators of aircraft on theiT registry than the States 
operating North Atlantic oontrol areas, suggests that States of Registry also 
note the Recooonendation and bring it to the attention of their operators. 

Recommendation No. 22 

j The President of the Council approved this recommendation noting that 
the principles proposed by the 2nd Air Navigation Conference have not yet been 
approved. 

Recommendation No. 23 

The President of the Council noted this recommendation. 

Recommendation No. 24 

The President of the Council no'ted that the procedure desired by the 

J
' Committee (paragraph 1.9, page 3-5 of Part III and paragraph 206, page 9-3 of 

Part IX of PANS~C) is presently applicable - and actually applied - in the 
North Atlantic, and that it would be in 'conflict with the PANS-RAC to implement 
the new - phraseology~ not yet finaliz'ed, recommended by the 2nd Air Navigation 
Conference, before the amendment to the PAN~RAC comes into force. 
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The President further noted that the phraseology of this recorrunenda­
tion does not strictly conform to that used by the 2nd Air Navigation Conference 
in the passage cited, as the current recommendation relates only to clearance 
to change cruising level and the Conference recommendation was not so limited. 
The President therefore approved the intent of the recommendation but did not 
approve the application of the specifio phraseology proposed by the 2nd Air 
Navigation Conferenoe. 

Recommendation No. 32 

The President of the Council noted that the Air Navigation Commission, 
acting under delegated authority, approved the intent of this recommendation 
and instructed the Secretariat to submft, at its next sess:Lon, proposals for 
amending the text ·of paragraph 12.4 - Doq 7l81-COIV546/ 3 taking into account 
the views expressed by the ~eting. 

Recommendation No. 33 

The President of the Council, ·noting that the rCAO Radiotelephony 
ProcedUres do not call for a read-back of the MET portion of the AlREP, 
approved this recommendation and invites States not to require that the I~T 
portion of the AIREP be· read back, as a routine mea~ure, at communications 
stations under their jurisdiction. 

Recommendation No. 34 

The President of the Council noted that the Air Navigation Commission, 
acting under delegated authority, agreed that no action was necessary on this 
recommendation as the .present procedures do not call for a read-baok of the 
MET portion of the AIREP. 

Recommendation No. 35 

The President of the Council approved this recommendation noting 
that, under paragraph (2) of the Recommendation, in the cases ·oonsidered it is 
open to the States suffering interference to inform rCAO of any suoh inter­
ference, suggests that that be done in any such cases. 

Recommendation No. 44 
\ J The President of the Council approved the intent of this recommenda-

tion to the effect that States investigate all possible means for early imple­
mentation of the project, once agreement to initiate it is reached& 

j Recommendation No. 51 

. The President of the Council took no action on this recommendation p 
but draws it to the attention of"States operating NAT area control centres. 

- END -
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AGENDA -

1,.. Prepar'ation of reoommendations-rormeasures to expedite the 
safe and orderly flow of air traffio in the Region, with particular attention 
to the following elements: - ' ,~ f -

"-
1.1 Position Reporting 

'( I, 
I 

a) Alternative position reporting procedures, especially those 
associated with position reporting at fixed'gfiographica1 lines in light 
,of the errors and limitations assooiated with ,reports at soheduled times; 

,b) ATS units l reqUirements for inrormation ;in-the posit;Lon report 
relative to present position and estima~e~ ,future positi~ns; 

c), The relationship between the contents, of position reports and 
flights, plans; : 

d) Pr,act~oabilityof a ,system of abbreviated po'sition reports; 

e) Reporting <;>f method of' position fixing. 

1.2 ,A!rTr-affio Control Clearances 

a) Improvements in the prooedures associated with reque'sta for 
ohanges in olearanoes l 

b) Pro'Vision of flight 'plan in,formationfrom- ~ea's outside the 
Region to,Oceani'o Area Control' Centres in suffioient time ,to permit 
advanoe' planning _ for incomingi aircraft. 

1.3 Me teQr ology 

a), AT,C diffioulties oaused by differenoes in- flight plans arising 
from disagreement among the upper air ,oharts prepared atdirrere~t 
looations; 

b ) Praotic'abili tyof, reduoing the volume of air-to-,gr'oUnd a~d' 
ground-to-alr MET messages, to relieve 'oongestion on air-ground oirouits, ' 
inoluding an appraisal of the effeotivenessof the VOLMET system; 

0) Requirements for 300 mb foreoasting. 
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General Operating Practices 

a) MOre effective use of lateral separation as a control element; 

b) More effective use of the procedures for clearance at odd or 
even altitudes regardless of the,d.irection of flight; 

c) Suitabilit,y of the existing separation criteria; 

d) Arrangements for reporting and investigating incidents involving 
the use ·of incorrect procedures. 

1.5 Communications. 

a) Clarification of oertain aspeots of the .present assigrim.ent plan 
for HF,radiote1egraphy and radiotelephony, frequencies; 

b) sta. tus of Ground· Wave RT scheme; 

0) ATC inter-oentre. oommunications problems, including the possible 
use ·of 'oommeroial·cable; 

d) Min:i..mumnumber of HF and VHF channels needed in aircraft; 

e} Present use of the'l2l.5 Mcls ~ard ohannel. 

1.6 Control Centres 

a) Long r~nge radar coverage. in terminal areas; 

b) Implioations of any new procedures on personnel and equipment 
requirements; 

0) Exohange of views direoted tow~d improvement in co-ordin'atlon 
and uniform application or procedures and praotioes among area oontro1 
centres. . 
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~, 

" I" 

PART I - CHAffiMAN'S REPOR~ 

1.- PLACE AND DURATlONOF~~TING 

1.1 The Specia~ North Atlantic Regional Air Navigation Meeting, 
waf;J convened at the lOAO'European an4,. African Off JOB, Paris, on Monday, 
20 February 1956 and completed its work on Saturday, ,3 March 1956. Two plenary 
meetings were held. ' 

2.~ OFFICERS AND SECRETARIAT 

'2.1 'Mr. D. Hagut?nau (France)..'was 'elected Chairman of-the Meeting. 

2.2 The Meeting was 'assisted in its ~ork by Mr. T.S. Banes, 
Senior ICAOAdviser and by Messrs. O. Lonnqvist, H~E. Pujade and R.M. Soward 
of the ICAO Secretariat. ,Mr. L. Bedin of the ICAO Secretariat acted as 

, Secretary General of the Meeting. 

3.- REPRESENTATION' 

3.1 The Meeting was attended by the representatives of the 
following States and~international organizations: " · 

Belgium" 
Canada 
Denma.rk 
France 
Germany 
Iceland 
Ireland 

, Israel 
, Netherlands 

Norway 
Spain 
Sweden 
Unit~d Kingdom 
Uni ted States 

International Airline Navigators Counoil 
International Air Transport Association 

'International Federation of Airline Pilots 
As sooia tiona. 

International Teleoommunioation'Union 
, World 'Meteorological Organization 

A list of the representatives aooredited as partioipants in the Meeting 
and·the Committees attended by them is at Appendix H to' this Report. 

4.- APPROVAL OF THE AGENDA 

4.1 The Agenda transmitted to the Meeting by the Air Navigat~on 
Commission was accepted subjeot to modifiqation of Agenda Item ~.,5. a) (clarifi­
cation of oertain aspects of the present a,ssignment plan for HF/RT frequenoies) 
to include also the radiotelegraphy part of. the NAT Aeronautical Mobile~rvice 
HF En-route Pian. ' 
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5.- WORKING ARRANGEMENTS 

5.1 The Meeting established two Committees (A and B), assigning 
to them the various Agenda Items, as follows': 

Committee A: 1.1 
1.2 
1.3 a) 

1.4 
1.6 

Committee B: .1.5 
1.3 b) 

1.3 c) 

Position reporting 
Air Traffic Control Clearance, 
ATe difficulties caused by differences in flight 
plans arising from disagreement among the upper air 
charts prepared at different locations 

General Operating Practices 
Control Centres 

Communications 
,Practicability of. reducing the volume of air-to-ground 

and ground-to-aii' MET messages, to relieve congestion 
on air-ground circuits, including an' appraisal of 
the:effectiveness of the VOLMET system 

Requirements for ·300 nib forecasting. 

5.2 Mr. R.W~ 01Sullivan (Ireland) and ~. E. Shores (United states 
of America) were elected Chairmen of Committees A and B respectively. Five: 
meeting~ of Committee A and four of Committee B were held. 

5.3 The Committees formed the following Working Groups to examine 
and report on specific Agenda Items: . 

Working Group A-I, 

Working Group A-2, 

Working Group B-1, 

Working Group B-2, 

Working Group B-3, 

Working Group B-4, 

- Rapporteur Mr. R.A •. Pearson .(Uni ted Kingdom)_ 
1Agenda Items 1.1, 1.4 a), 1.4 b) and 1.4 cll 

~RapporteUr Mr. R.W. O'Sullivan (Ir~land) 
iAgenda Items 1.2, 1.4 d), and 1.fJ.7 

- Rapporteur Mr. W.L. Halnon (United 'States of' 
America) 

LAgenda Items 1.3 b) and 1.3 e17 

- Rapporteurs Mr. R.G. Fall and Mr. P.H.E. Hope-Ross 
iUnited Kingdom) 

LAgenda Items 1.5 b), 1.5 c) and 1.5 e17 
- Rapporteur Mr. H.E.Moesh~rt (Netherlands) 

LAgenda Items 1.5 a) and 1.5 d17 . 

- Rapporteur Mr. G.E. Enright (Ireland) 
~Ag~nda Item 1.3 b17 . 

Wor~ing Group A-2/B-l - Rapporteur Mro W.L. Halnon (United states of 
America) _ 

. LAgenda Item 1.:3 all 



1.- Chairman's Report 

5.4 The proceedings of the Meeting wa,q~nducted in English and 
French and the work~ng papers and documents of the ~eeting were produced in 
these languages. 

5.5 For administrative convenience the Paris' edition of this 

9 

Report was printed in two separate parts c'onsisting of the reports of Committee A 
and Committee B. This present Montreal edition consists~of a consolidation of 
the reports prepared at Paris, and a check list of ,recommendation numbers, 
giving a cross reference to the recoIlllQ,endations l~' Ithe separate reports of 
Committee A and Committee B, issued in Paris, is iricluded at page ,4' •. 
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PART II - RECONMENDATIONS AND CONCLUSIONS 

SECTION 1.- GENERAL 
. . 

1.1 The Meeting was of the opinion that it would be desirable 
for the COUnoil of ICAO, in approving the recommendations contained in Seotion 2 
of this report, to emphasize the necessity of their implementation by all 
concerned at the earliest possible date. . 

1.2 The Meeting also noted that the diff.iculties which are being 
experienced in the control of air traffic in the NAT Region would have been 
reduced significantly had the recommendations of the 3rd· NAT RAN Meeting been 
implemented more fully and might haye made it Ul)llecessary to oonvene .this 
Special Meeting. 

1.) The Meeting also reoognized that the action it has taken in 
no way reduoes the import~noe of the implementation of the ourrent approved 
plan for faoilities and 'services in the NAT Region and urged that States 
required to Provide ~aoilities and services in territories under their judisdic­
tion pursue vigorously all avenues, unilateral or multilateral that will permit' 
full ).mplementa tion to be achieved. . . 

I 1.4 Recommendation No. I - That. the Council of ICAO, recognizing 
the severe penalties that the regularity anderriciency of North Atlantic 

} 

operations will otherwise suffer during the coming swmmer,urge the States 
concerned to take immediate action to implement the approved recommendations 
made by this Meeting. 

1.5 ,Beconunendation No.2 - That the Council of IOAO, recognizing 
that the implementation of the recommendations of. the Sp~cial NAT RAN Meeting. 
will not in tliemselves solv~ the over-:all ATC problem but are in'some cases only 
interim measures, urge states to' aotpromptly to implement in full the currently 

\ 

approved NAT Regional Plan, partioularly those parts relating to the provision 
of navigational aids and improved oommunioations techniques, facilities, and 
,services directly required for better ATC services. . 

\ 
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SECTlON2.~ACTION ON THE AGENDA "":""'"""',-, ,/,. 

2.1 Agenda Iteml.l: ~i tion Repor:ting 

a) Alternative position reporting procedures, especially those' 
associa ted with po'si tion reporting at fixed geographioal lines, iri light 
9f the ,errors and ~imitations assooiated'with ~e~orts at sohedule~ times; 

b) ATS units.'requiremauts for information in the position report 
relative to presentpo~ition and estimated ,future positions; 

, 0)' The .relationship between the oontents of position reports and 
flight plans; 

'd) , Praatioabilfty, ofa aye'tem of abbreviated position repqrtsJ 

e) Reporting of method of position fixing. 

2.1.1 The Meeting noted that with the existing system of reporting 
position at hourly intervals, a oontroller reoeiving a;position report is 
required tooompute the time and latitude 'at whioh, the meridian of referenoe 
would be orossed. ,For'some ooeanio oontrol areas, the meridians of referenoe 
are 'at Present spaoed at intervals of 100 of longitude, rorother CTAs at 
50 intervals, and for others at 40 intervals. The d:1.splay system at the 
oorresponding area 'oontrol' oentres had been designed a'ooordingly. 

2.1.2 The Meeting agreed that the position information available 
to,the Air TraffioServices is'not,neoessarily as oomplete a.s that available 
to airoraftand therefore separation ori teriaare applied to pos! tiona. rendered 
inaoourate through errors ot' oomputation. In oonsequenoe, there may be an 
1nefrioie,nt use of airspaoe. ' , 

'2,1.3 It was, therefore, agreed that if tl?,e present system,of 
reporting position at fixed intervals of time could be replaoed by a system or 
reporting at,f'iX!ed geo~aphioal lines {referenoe meridi~ns or parallels) the 
amoUnt of oompu.'tation by the ACOs would be reduoed, and a gain in airspaoe 
utili$a tion woul,d result. ' 

2.1.4 The prinoiples whioh guided the Meeting 'in' arriving at these 
oonolusions were, 

1) All aircraft would maintain" so tar as is possible, 'their, 
la test oleared traok, true airspeed and cruising level. ... . . 

2) Eaoh position report would be ba~ed on the best obtainable 
navigationa~ fixJ the time ot fixing airoraft, position being arranged 
BO as to provide the most aoourate position reports' and estimates 
po~sible. . ' 
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. 2.1.5 In determining the frequenoy of position reports, the Meeting 
recognized that too frequent reporting would result in an unacceptable work­
load in the cookpit'and in over-burdening communications· channels. It is not 
envisaged that,. wi ~ the reporting system proposed, the frequency of reporting 
po~itlon,will in general be ,signifioantly different from that associated ~it4 
the present ~stem of hourly position reports. The Meeting noted that, in 
aocordanoewith PANS RAG Part III, para. 12, additional l"eports may 1;>e requested 
by the ap~opriate air traffio servioesunit when required for air traffio 
oontrol ~poseS,. . 

2.1.6 The Meeting also reaohed agreement on the oontents of the 
flight plan, ,essential for, North Atlantic flights under the, system of position 
reporting at fixed geographioal lines. In partioular, in item (d) of the flight 
plan the reporting. points shown should inolude those on the designated fixed 
reporting lines'Jin addition thetr~e airspeed for the previous seotor' of the 
.route should be included.; on the other hand, average TAS for the whole flight 
'(item g) of the ICAO Flight Plan form isqf lit'tle, value to ATSJ' furthermore" 
1 twas 'oonsidered tiimeoessaty ,for' North Atlantio flights to file information, 
on naviga.tional and, approach aid equipment (item k) or ,to inolude th~ abbrevia-
tion FL after the' flight level number in item d). , ' " 

""i, 

, . 2.I.6.'lRecommendation No.4'.::" that the fol19wing amendments be made 
.' to the Regional Supplementary Prooedure~s(Doo 7030) Part 2, for applioation in 

the area,defined ~n Reoommendation No. 6:-

Insert the following additional prooequres: 

2.i.6.1.1. !page 2-1~37 - Flight Plans(i\2 - 3.3.1 and P - Part II - 7) 
. . ~ , 

. "6.1.2 The position on the desi~ated position lines and the 
true airspeed shall be inoluded in item d). Omi t·\the abbreviation "FLU 
after the flight level number. 

(PANS RAC do no.t provide for the ino1usion of TAS in item d) of the 
flight' plan.) . 

No entry ,shall be made in items g) and k). 

Note.- An example of the information required for a flight plan 
for a North Atlantio flight is at Appendix B.1l ..' , 

2.1.6.1.2 JPage2-l-2. para, 7.27~ "Time or Plaoe ~r Position Reports" 
~A2 -' 5.3.2 and ,5.3.;.1 and P - Part III-12) . . ' 

."1. Within the' NAT flight 1n1'ormat1bn regions, unless other-
wise required by ATS, posi~1on reports shall be made at fixedoreporting . 
lip.es coinoident with the m~ridians spaced at interya1s of lOot longitude 
from the Greenwioh meridian, to longitude 70oW. Compulsory position reports 
may also be required by ATS at intermediate meridians spaoed at'intervals 
ot 100 ot longitude 'between ',oW and 6;oW.' . 
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1.1 For aircraft operating at' high,,;:3peed or in northern 
latitudes, however, ATS may specify posi tion~,eports at intervals greater 
than 100 of longitude, e.g. reports might be required at the first fixed 
reporting line crossed. after entering a control area and thereafter at 
intervals of 200 of longitude. 

1.2 In requiring position reports from intermediate meridians 
(50 W - 650 W) or in specifying P9si tion repor,tSt at intervals greater than 
;LOo of· longitude, the ATS authoJdties will be(' guided. by the requirement 
to have position information at approximately hourly intervals and also 
by the need to cater for varying .types of aircraft and for varying traffio 
and meteorological conditions. 

~~.~ As a guide, a table of flight times and ground speeds for 
typioal North J\tlantio routes is at Appendix 0.' 'In practice, a pattern 
of reporting points should soon be established for any particular route 
system. . 

1.3 For aircraft 'whose traok is in a predominantly north-
south directionf howevertcompu,lsory position on report.s shall be made at 
fixed reporting ;Lines ooincident with parallels 0:(' latitude spaced at 
intervals of. 50, or as otherwise spe.cified by ATS.~· 

2. Eaoh position report shall be based on the best obtainable 
naviga tional fix. The time of, fixing airoraft position shall be arranged 
so as to provide the mos,t accurate position reports and estimates possible. 

3. . The position report shall be transmitted at the time 
of oross~ngareporting line or a~ soon thereafter as possible. 

4. Contents of Position Repor~ 

4.1 "Position" 

"Position" shall be expressed by the latitude and longitude 
of orossing the fixed reporting line. 

4.2 "Estimated next position" 

. "Estimated next position" shal1'be expressed as the latitude, 
longitude and time of crossi~g the next tixed report~ng line. 

4.3 Example I 52 30 20W .' 
At 0225 
Flight'level 190 
Sky, olear ' 
Estimating 5125 10W'B:t 0320" 
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2.1.6.1.3 Air '!raffic Control Clearance's - Use· by ATS of abbreviated 
clearanceso (p ~ Bart III - 16.3, A.ll - 3.5.1) 

"1. 
abbreviated. 

Whenever praoticable, clearances issued by ATS shall be 

2. A method of accomplishing this is by use of the phrase 
"oleared via flight planned route1fto describe any route, or portion 
thereof, whioh.lies within the North Atlantic FIRs and is identical to 
that filed in the flight plan. 

2.1 When this phrase is used, the following additional 
condi tions shall be observed.:-

2.1.1 The clearance shall include:' 

a) Specific al ti tude assigrunents. 

b) Sufficient routingde.tails definitely to establish 
the aircraft on its flight planned route. 

2.1.2 A pilot-in-command shall, if at any time in doubt, 
request a detailed description of the route from ATS • 

. 2.2 The phrase' "cleared via flight planned route" shall 
not be used when granting a reclearance." 

2.1.7 A suggestion was considered that an abbreviated form of 
position report should be used for on-request reports in order to indicate that· 
an aircraft was flying in accordance with its flight plan. It was agreed, 
however, that IIAllls Well" reports are not in general necessary in the NAT Region 
and that standardization of the form of abbreviated position reports for use in 
·this Region is not necessary at the present time. . 

2.1.8 The Committee took note of Recommendation No. 18 by the 
RAC/SAR Committee at the 3rd NAT RAN l~eting, but considered that position 
reports should not contain an indication of the method of position fixing 

. adopted because the method of fixing does not necessarily in itself indicate 
the order of aocuracy of the fix. The Meeting did not wish, therefore, to 
qualify the degree of accuracy of the position by a figure in the position 
report, as had been proposed. 

~ 2.1.8.1 Becommendation No.5 - that position reports should not I contain an indication of the method of position fixing· adopted. 
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2.1.8.2 In making .. the above Recommendation, the Meeting was of the 
opinion that, in the event of approval by the COllllc~~"6f the amendment to 
Appendix +, Page A-2, Item2,ofPANS,RAC Doc 7030 RAC 501/5 (the AIREP form) 
as recommended on page IV-41of the Report of the 2nd Air Navigation Conference 
Doc 7625 AN-CONF/2, the Meeting's Recommendation should be reflected in Regional 
Supplementary Procedures for the NAT Region. 

2.1.9 The Meeting recognized the need to introduce a system of 
rep'orti~g pOsition at fixed geographi~al lines be.t;o~e the seasonal inorease in 
traffic ~n the sununer of 1956 in those FIRs, or parts of FIRs, of the NAT Region 
lying to the south of latitude70oN. Although the reoommended position reporting 
prooedures include speoial provisions for aircraft operating 'in high latitudes, 
'the Committee was of the opinion that it, would be preferable for the existing 
'NAT Supplementary· Pro'ceduresto continue to be applicable in the area to the 
north ,of latitude 70oN~ 

2.1 .. 9.1 Reoommendation No.6 -

'(a) that the system of reporting position at fixed geographioal 
liries together with,' the associated regional supplementary prooedures be 
implemented at Noon GMT on 1st May 1956 in the following FIRs:-

J Gander Ooeanio 
.-----. Nar s sar s suaq 

,j Ne,.f York Ooeanic 
" Reykj avik (sou th o~ la ti tude 700N) 

Santa Maria , .. ~. ,~.~,. 
J Shannon$estwiok 
J Stavan~er Oceanic '. ' 
J Thule (south of latitude 70oN) 

(b) that in, those FIRs, or parts' of FIRs, of the NAT Region lying 
,to the north of latitude 70oN,name1y FIRs: 

t ' 

\ 
Nord 
Reykjavik (part) 
Thule (part) , 
Troms~ Oceanio (part) 

the existing NAT Supplementary ~ocedures should oontinue to apply. 
';' I 

~.- FIR1s Nord, Thule and T+oms" Oo'eanio are not yet implame,nted. 

. 2.1.10 The l1eeting further agreed that it would be necessary to 
revlewthe system of reporting position at fixed geographioa1 lines' and its 
associated prooedur~~ in the light of 'experienoe gained during the summer 
season or 1956. To this end, it is of the utmost importanoe that Member States 

\ 
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of the NAT Region and interested international organi.zations notify leAD by 
1st November 1956 of their experience of the system a~d that the Air Navigation 
Commission.review the comments of States ·and interested international organiza­
tions to ensure that any necessary amendme,nts to the system are introduced 
before the summer season of 1957. 

( 2.1.10.1 Recommendation No.7 -

'a) '~hat .the system of reporting' position at fixed geographical 
lines and 'its associated procedures be reviewed in the-light of experience 
gained during the summer season of 1956; 

\ 

\ 

b) that Member States of the NAT Region and interested international 
organizations notify ICAD by' 1st November 1956 of their experience of the 
operation of ,the system; 

c) that the Air Navigation Commission neview the comments of Ststes 
and interested international organizations to ensure that any necessary 
amendments to the system are in~oduced before the summer season of 1957. 

2.1.'11 The new procedures considered essential to the introduction 
of a fixed line reporting system are recommended for inclusion in Regional 
Supplementary Procedures for the NAT Region. (Recommendation No.4) These 
procedures include provision for the use by AT~ of abbreviated forms of air 
traffic control olearance. 

2.1.12 At Appendix C are tables showing, fof typical .North Atlantic 
tracks, the flight time at different ground speeds between successive meridians 
spaced at intervals of 50 of longitude. The Meeting considers that these tables, 
which were presented by IATA, will provide useful guidance to ATS authorities 
in the selection of compulsory ,reporting lines for particular routes or flights 
in acoordance with the reoommended procedures. . 

2.2 

2.2.1 

Agenda Item 1.2: Air Traffic Control Clearances 

,Agenda Item 1.2 al: Improvements in the' procedures a§sociat..§.S! 
with requests for changes in clearances 

'2.2.1.1 The Meeting was confident that strict compliance with 
para. 5.3.1 of Annex 2 in respect of adherence to traok'will help to reduce 
air traffio oontrol problems in the North At1antio Region. 

2.2.1.2 The great importance of this oomplianoe- is stro.ng1y emphasized, 
partioularly if greater use of lateral separation is to be made with safety. 

2.2.1.3 TbeMeeting con~idered that in order to ensureoomplete • 
understanding between pilots in command and air traffio controllers of the 
detailed methods.to be followed in oomplying with para. 5.3.1 of Annex 2, amend-' 
ment of !bo 7030 is necessary. 
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2.2.1.3.1 Recommendation No.8 - that the fo,:Uowing' amendments be 
to the Regional Supplementary Procedures (Doc 7030)~ar't 2:-

Insert the following additional procedures: .... 

"1. Inadvertent deviation from flight planned track or ETA. 
\. 

1.1 If an aircraft inadvertently deviates from flight pla~, the 
following action shall he' taken.... ( , '( 1/ 

a) ,Deviation from trac~ 

When the pitot-in--cofumand determines that his a.ircraft 
is off the approved track, he shall take action to adjust as 
soon ,as 'possible the path of the aircraft to regain the 
approved track as soon as is, in the circumstances, reasonable, 
and not further ahead than 200 nautioal miles from the DR posi­
tion at whioh heading was altered to regain track. On no 
aocount shall positive action to regain track be delayed in 
anticipation of obtaining a requested reolearance. 

b) Error in ETA 

If 'at any time the pilot in oommand become s aware the. t 
his forward' estimate is in error by lOminutes or more, he 
shall immedi~~ely notify the appropriate ATS unit of his 
revised ETA for, the next designated repor~ing line or point. 

Note.- This procec;iUre does not supersede any published 
requirements for aircraft approaching a domestic area from 
the oceanic area. 

2. Requ.ests for amend~d clearance 

2.'1 When an airoraft requests an amended clearanoe, the following 
prooedure shall be followed:-

1. Amended clearance to change al ti tude 

Airoraft shall give the revised'ETA for the next 
reportlng line. 

2. Amended olearanoe tQ change traok 

Aircraft shall give the following information on the 
re~uest~d traok:- ' 

ia) the latitude (or longitude) of orossing eaoh 
reporting line, exoept where the new track is a Great 
Circle or Rhumb Line route, when these terms may be used; 
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. b) whether-

·i) the clearance becomes effective as soon 
as possible, or 

'ii) at a_time and position ahead. 

Requests in accordance wi~h (b) (i) shall designate 
the position to which' 'amended clearance is requested. 

Requests 'in accordance with (b) (ii) shall designate 
the time and position from which, as. well as the position 
to which,amended.clearance is requested. -

Any clearance issued by the' ATS unit shall specify 
the position from which the new track shall commence and 
shall fur.ther specify the position of crossing the 
compulsory reporting lines, except where the new track 
is a Great Cir.cle or Rhumb line route; when ~ese ter-ms 

'may be used. 

~.- Other terms such as ',ILindy Line", Pressure 
pa ttern, etc., shall not be used." 

2.2 If the amended clearance "is requested at the time a position 
report is made, the information contained in that r.eport shall be given 
on the assumption that the aircraft is proceeding in accordance'with the 

. current olear~ce, and not with that which is being requested. 

3. Pr.emedi tated -.change of true airspeed 

3.1 At any time a change in true airspe.ed of 10 knots or more 
from that filed in the flight plan, or portions thereof, ,is' premeditated,. 
with the intention thatsuoh increase or decrea~e in TAS be applicable to 
that· filed :ror the remaining portion, or relevant portions,of the flight, 
the pilot in command shall notify the appropriate ATS unit before making· 
the change. If unable to notify ATS before making the change, he shall 
do so as Boon as possible thereafter. 

Note.- Annex 2, para. 5.3.1 reqUires .that:-, nNo deviations shall be 
made from t he requirements. of an air traffic control clearance unless an 
emergency situation arises which necessitates immediate action in which 
case, as soon as possible after suoh emergency a~thority is exercised, 
the.aircraft shall inform the appropriate air traffic control unit of the 
deviation and, if necessary, obtain" an amended clearance. It' . 
(See para. 2.2.1.4) 
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2.2.1.4 The Meeting recognized that thept-o,C,edure in para • .3.1 of 
this recommendation may be considered inconsistent with para. 5.3.1 of Annex 2. 
The Committee was of the opinion, however, that, in. the North Atlantic FIRs 
to which it is reconunended the procedure should app+y, there is no necessity 
for pilots "in command to ~equest an amended clearance on account of deviations 
from the true airspeed filed in the flight plan but only to notify ATS of 
changes in true airspeed, in the circumstances prescribed in para • .3.1 of the 
Reconunendation. The reasons for this opinion are:, . 

,',( 1,1 

" I 

a) strict application of the provisions of Annex 2 in this respect 
is considered i~acticable; 

. b) amendment of the clearance in the event of deviations from the 
filed true airspeed is not considered essential for air traffic control 
purposes in the NAT Region at the present time pr'ovided that para • .3.1 
of the Recommendation is observed; 

c) the need to reduce the volume of· communications traffic. 

2.2.2 Agenda Item 1.2 b): Provision of flight plan information from 
areas outside the Region to Oceanic Area 
Control Centres in sufficient time to 
permit advance planning for 'incoming air­
'craft 

2.2.2.1 The Meeting draws attention to the importance of advanced 
planning by ACCs of North Atlantic dontrol areas to take account of aircraft 
coming from domestic FIRs. 

2.2.2.2 It is considered desirable that th~ ATS authorities directly 
concerne~ e~sure -

i) when necessary, and'i,py mutual arrangement, that the estimated 
time of crossing the boundary of the North'Atlantic control area be 
included under item (n) of the flight·plan. 

ii) , that the ACCs of the North Atlantic control areas concerned 
receive, as soon as possible, information transmitted by domestic ACCs 
for North Atlantic flights. . 

. 2.2.2 • .3 It is important for the ACC of a North Atlantic control area 
to inform the operator (the pilot in co~nd in flight and the operator's looal 
representative, if any or as agreed locally) as soon as possible if it appear's 
that a considerable change in flight planned route and/or cruising level will 
be necessary owing to traffic conditions. 

2.2.2.4 It is also desirable for ATS to take the initiative in 
suggesting to the operator' alternative routing or altitudes which might be 
quickly evaluated in the aircraft or by the local representative on the ground." 
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2.3 Agenda Item 1.3: Meteorology 

Agenda Item 1.) a): ~; ATe difficulties caused by differences 
. 'in-flight plans arising from di~eement 

among the upper: air charts prep§.red g.t 
different. locations: . 

2.3.1.1 The subjeot was approached from the standpoint of ~firstly 
clarifying' the ~gni tude of the problem,' and" seoondly considering suggested 
methods for overooming the difficulties cited. . 

2.3.1.~ Tli,e :Laok of statis.tical evidence relating. to the problem 
hampered the work of the Meeting. . 

·1. 2;11'3.1.3 The question of ways and means to eliminate or minimize 
differences between upper 'air foreo8:st charts prepared:by different Meteorolo­
gical Offioes was discussed. No suggestions were forthcoming, however, as to 
aotion whioh might be taken by states in this regard in a relatively short 
period df time. J 

~ 2.3.1.4 During the course of the discussions, the following views 
wereexpressed:-

,a) From the short range viewpoint adoption of the reoommended 
new flight plan aijd reporting procedUres in the North Atlantic Region 
may serve to alleviate oertain ofthe¢liffioulties through mor~ rigid 

. adherence to the flight plan or appropria.te amendment of the 'flight plan • 

2.3.2 

. I b) From the long range viewpoint: 

i) 
useful; 

the adoption of a system of area. forecasts might prove 
I 

ii) it is expected that the study in whioh' the WMO is at 
present engaged a's a1resul,t.of Recommendation 46 (MET IV - CAeM I) 
may ultimately oontribute·to alleviating the existing ·diffioulties. 

Agenda Item 1.3 b): ~ctioabili ty 'of reducing the "volume 
of air-to-groundand ground-to~air MET 
messages to relieve oongestion on air­
ground oircui ts, 'inoluding an appraisal 
~e effectiveness of the VOLMET system. 

Grgund-to-air aspeot 

2.3.2.1 The Meeting dev~~oped the following reoommendations in the 
interest of reduoing oongestion on the ground-to-air ohannels: . 
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2.3.2.1.1 Recommendation No.9 - that State~r' ~ou1d, draw the attention 
of aircraft operating agencies to the need for pilot~ to make the maximum 
possible use·of VOLMET Broadcasts in order to keep to a minimum requests for 
meteorological information available on VOL11ET Broadcasts. 

2.3.2.1.2 Recomrriendation No. 10 - that States should draw the attention 
of aircraft operating agencies to the need to exercise a critical approach both 
to the number and contents of messages containing meteorological information 
-:trans~ t,ted to aircraft on the ini tiat,i ve of a gr9tID'd agency, and to exercise 
disoretion in requests from aircraft for meteorological information, in order 
that replies need not be unnece~sarily lengthy. 

2.3.2.1.3 Recommendation No.ll* - that, in order that the operational 
need for transmission, on ground initiative, of met~orological information to 
aircraft in flight may be determined by ,the aircraft operating agencies* local 
representative, such transmission should normally be initia.ted by or with the 
ooncurrence of tpat local representative. 

(Reference:sl PANS MET, paras. 2.5.3.7.13, 2.5.7.1). 

2.3~2.2, The Meeting noted 

a) the view of the Spanish Delegation that 

i) dirs'ct Transatlantic flights operating into Madrid do 
not have adequate Meteoroiogioal information relative to that 
terminal while traversing-the Shannon/Prestwick FIR, and 

ii) it was desirable that the VOLMET Broadoast Plan oater 
for a more extensive geographical area. 

b.) that,sinoe the 3rd NAT RAN Meeting, Dublin and Frankfurt had 
been assigned the reserved pOf3i tions in the Shannon and Paris broadoasts 
respeotively, shown in the VOLMET Broadcs.'stPlan as given on page COM-84 
of Doc 7550, without an over~all review of the Plan. 

0) that, oonsequent upon the introduction or longer range aircraft, 
Transatlantio operations could be expeoted to operate into an increasing 
number of European termirials; 

d) that it had been convened to deal almost wholly with'questio~s 
of prooedures with a view to faoil:\. tat;i.ng Summer 1956 air operations, and 
consequently was not in possession of the necessary statistios toamand 
the VOLMET BroadcsstPlan prepared by the Third NAT RAN Meeting; 

• See Statement by the Delegation of Franoe at Appendix A. 
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e) that the plan prepared by the Third NAT RAN Meeting haq, been 
introduced as recently as 1st April 1955 and was not yet fully implemented. 

2.3.2.3* The lo1eeting therefore concluded that it was not yet appropriate 
to amend the VOL MET Broadcast Plan as given on page COM - 84 of Doc 7550. At 
the same time it recognized that, when it is necessary to review the plan, the 
factors described above, amongst others, should be conside:red, and appr~priate 
measures taken to accommodate the changing requir~ments. In the meantime, 
States, when fil~ing ~eserved' positions in' the broadcasts, should take into 
a'ccount the factors listed above. . 

2.3.2.4 The Meeting noted .tha t the 3rd NAT RAN VOLMET Plan has been 
implemented with the exception of the 3 Mc/s frequenoy at Faris. Additionally, 
it was noted that substantial improvements are required in the radiote~ephone 
voice qualit,y and service area of the Gander transmissions • 

. 2.3.2.5 It was also recognized that it woUld be most desirable'to 
replace the radiotelegraphy, portion of the broadcasts by radiotelephony at the 
earliest practicable date so that all air'craft oould utilize the two trans­
mission periods eaoh hour. Before this' step can be considered, however, the 
improvements in radiotelephony facilities would. have to be effected and the 
~dequacy of the Service then evaluated. 

'2~J.2.6 The following recommendations. were, 'therefore, developed:-

2.3.2.6.1 Reconnnendation No. l2*~- that steps should be taken to 
implement fully the 3rd NAT RAN VOLMET Plan 'with respeot to the provision of 
3001 kc/s at Paris by May 1st, 1956. ' 

2.3.2.6~2Recommendation No~ - that the radiotelephone'vqice quality' 
and service ' area of the Gander VOLMET Broadoast. should ·be improved by May 1st, 
1956~ 

2.3.2.6 • .3' Recommendation No£-14 - that lOAD should inv1-te st.ates to 
evaluate and report upon the adequaoy ·of the radiotelephone VOLMET broadoast 
by January 1st, 1957 with a view to determining the earliest praoticable date 

'·for replaoing the radiotelegraphy portion of the 3rd NAT RAN VOLMET Plan by 
,radiotelephony taking into acoount the remarks in Doc 7280, EUM III, para. 4, 
page Sub-42., 

2.,3.2.6.4 Recommendation No. 12 - that consider'ation should be given by 
the states conoerned to the use of ground-wave technique at'Gander and 'Shannon 
to improve the reliability of reoeption of the VOLMET, bro~doasts from these 
stations aboard airoraft dur!ng poor propagation oonditionso 

ate ~ Statementeby the Delegate of the U.S.-A. ~nd ·the Observer of the Federal 
Republio of Germany at Appendix A • 

• * .Se.a Statement. by the Delegate of Franoe at Appendix A .. 
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Air-to-ground aspect Ii, 
, I t' ~ I ( 

Ii 

2.3.2.7 Relating to the air-to-ground aspect, the Meeting,! after 
extensive discussion, ~eveloped the fo~lowing recommendation:-

2.3.2.7.1, ,Eecornmendation No. 16* - that the present NAT Supplementary 
Procedures - Meteorology para., 2.3.3 -should be amended as follows, ~d that 
the amended procedure should be applied commencin~ ~ May 1956:~ 

, , '! I, 
" I 

Air-reports should be transmitted on all flights etxcept: 

a) where traffic density makes it necessary to exempt certain 
aircraft from transmit,ting routine weather reports. Such exemption, 
either on a routine,oron an individual basis,.ma.y be made only on the 
authority of the met~orological office associated with the Oceanic Area 
Control Centre. The exemption should be oarried out through the Oceanic 
Area Control 'Cel:1tre and according to the following rule: 

Where two aircraft 

i) are on the same track, and 

,ii)-, will be vertically separated from each other during 
cruising flight by 2,000 feet or less over the major portion of 
that track, and 

O;1.ii) will be within one hour Is flight of each other en­
route, 

one aircraft may be exempted from trapsmitting all meteorological 
elements except upper wind information. 

EXemption' will· not," however, apply where ~ meteorological office· providing 
in-flight service for a .flight has arranged for routine reports to 'be 
tr ansriti. t ted. ' , 

b) ,in areas where in-flight observation procedures of adjacent 
',c0l.l~inentalregions apply. In such' areas reports should be trarismi tted 
in accor,dance, with the prooedures in force in tho~e regions. 

2.3.2,.7 .2 During the course of discussions, the view was. express~d that 
adoption of the spatial criteria set forth in Recommendation No. 16 should 'not 
lead to the inferenoe that in-flight reports exempted according to these criteria 
'would have been of no value to the meteorological offices. 

ate .Baa Statement by the Delegate of Canada at Appendix A. ' 
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2.3.2.7.3 The view was also expressed that a ,review of the present 
spatial criteria might be necessary following sufficient experience in applica-
tion of the principles contained in Recommendation No. 16. c, ' 

2.3.2.7.4 The requirement for a review of the exemption procedure with 
respeot to in-flight reports might well 'be enhanced by the possible impaot that 
the new 8,Ystem of position reporting along meridians may have with respect to 
the adequacy of in-flight weather reporting. 

2.3.2.7.5 It ~as pointed out that the value of the meteoro1ogioal 
information contained in Section 3 of the' AIREP is direotly related to the 
correct positioning of the meteorological i~ormation transmitted. In this 
connection, lt was urged that, unless otherwise speoified in the AlREP form, 
meteorological information contained in Section 3 of the AlREP be capable of 
direct relation to ,the location data contained in Seotion 1. ' 

2.3.2.7.6 Certain of the representatives felt that it was regrettable, 
in'viewof existing'oomrnunications difficulties, that the meeting had failed 
to agree upon a system of exempting oertain aircraft from routine in-flight 
weather reporting which would have ensured uniform application throughout the 
Region. . 

2.3.3 Agenda Item 1.3 0): Requirements for 300 mb foreoasting 

2.3.3.1 The Meeting recognized that there would be a require'm.ent in 
the near future for foreo'asts at inoreasingly higher levels (above 400 mb). 
At certain Offices there is a need for ,forecasts at the 300 mb level in connec­
tion with actual opera tiona which will oommence as early as January 1957. The 
requirements for forecast information at these higher levels, as at present 
stated by lATA, are listed at Appendix D for information only. 

2.3.3.2 It further reoognized that, so far as practicable, fore-
ca~ting for these upper levels should be started in advance of the actual 
operations, so'that experience may be gained in the preparation and use of 
suoh higher level foreoasts'. (Reference MET Recommendation 53, Item a) 
MET IV -CAeM I). 'j 

2.3.3.2.1 ReoomrnendationNo. 17* - that States,whiohwill be providing 
,foreoasts for higher level operations should take aotion to provide the necessary 
'high level forecasts at their affected Offices sufficiently in advance of the 
actual operations that experience may be gained in the preparation and use of 
such higher level forecasts. ' ' 

(In thiseonneotion, aircraft operating agencies are urged to provide the 
notification called for in paragraph 2.1.5.1 a) of Annex 3 well in' advance of . 
the actual operations, so that appropriate arrangements may be made by the 
meteorological authorities concerned.) . . 

* ~ Statement by the Delegate of Canada at Appendix A. 
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\ 

2.3.3.3 In view of the increasing use wh~cV,will be made of upper 
level forecasts, it will become increasingly urgent that every effort be made 
to effect a more rapid exchange of upper air data., It is noted that this 
problem is at present before the WMO (Recommendation 23 of the MET Committee 
at the 3rd NAT RAN Meeting). ' 

2.3.3.4 It is noted that the Recommendation 60 of the MET IV-CAeM I 
Meeting has been referred by the WMOto its Regional Associations for considera­
t.ion •. This Recommendation deals wi t4. the establ~'s'1:unent of a progrannne for the 
exchange of opinions on the development of high level forecasting techniques. 
In the light of impending aircraft operations at the 200mb level (reference 
Recommendation No. 17), it is felt that particular attention should be given 
to the exchange programme,called for i~ Recommendation 60. 

Agenda Item 1.4: General Operating Practices 

Agenda Item l,'4~: More effective, use of lateral' separation 
a s a control element 

2.4.1.1 The Meeting agreed that the limited use of lateral separa-
tion currently made by ATS was due in large part to the substantial difference 
between the track.as designated in the flight plan or oontained in the. 
olearan~e and that actually flown. It was recognized that if increased use 
of lateral separa.tion were feasible an'increased flow of traffic would be made 
possible. 

2.4.1.2 The Meeting noted that the Third NAT RAN Meeting had already 
recognized the importance of the maintenance of track and that Recommenda­
tion No. 20 of the RAC/SARCornrnittee of that Meeting had b~en made acc·ordingly, 
(Doc 7550-NAT/III, page RAC/RAR-16).' , 

2.4.1.3 It was also noted tpat not all States had taken action in 
accordance with the above re'commenda tion. The Meeting .therefore made a further 
recommendation. t 

. 2.4.1.3.1 Recommendation No. 18 - that, in the interests of' making th~ 
best use of airspace in relation to the existing separation minima, and to the 
application thereof, all states operating North Atlantic control a~reas take 
appropriate action to draw the attention of operators to the need for:-' 

, ~), close adherence to flight plantr'ack, inoluding the 'agreed 
procedures for regaining that track in the event of unintentiona.l . 
deviation, and 

b) 
track.' 

obtaining an amended olearance before intended deviation from 
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Agenda Item 1.4-£2: ~effective use ~he procedures _ 
for clearance at odd or even altitudes 
regardless of the direction of flight. 

2.4.2.1 -The Meeti,ng took note of the supplementary procedure which 
had been recommended by the 3rd NAT RAN 'Meeting with the object of increasing 
the capacity of the airspace:-

nWhe~ nec~ssary to expedite'the flow of air traffic, area 
controllers may, subject to appropriate prior coordination, assign 
flight levels irrespective of the direction of flight." 

(Doo 7030, Part 2, para. ,2.1 (b) Note.) 

2.4.2 .. 2 The Meeting favoured the use of this prooedure to tbe \ ' 
maximum extent possible oonsistent ~ith the' communications available, improve- ' 
ment of which, as soon as possible, is oonsidered most important. '(cr. para. 2.5.3 
and Recommendation No. 20). ' ' , ' 

2.4.2 • .3 The Meeting examined 'a proposal that the flight levels 200, 
220, and 240 should be set aside for eastbounq, traffic, but, on aocountof the 
variations in weather conditions, traffio density, routes, etc., it was 
believed that permanent reservation of suoh flight levels would adversely 
affect necessary flexibility of applioation. It was consid~red that on-the­
spot oo-:-ordination between controllers is the method of implementation -whioh 
will best ensure this necessary flexibility. 

2.4.2.3.1' Recommendation No. 12 - that the Supplementary Procedure 
oontained in the Note to paragraph 2.1 (b) of Part 2 of Doo 7030 be implemented 
to the maximum extent possible consistent with th~ oommunioat~ons f~cilities 
available. ' " 

2.4.3 .Agenda Item '1.4 o}: Sui tabili ty of the existing separation 
criteria " 

2.4.3.1 The Meeting agreed that -although the new procedures ~oposed 
for implementation on 1st May 19,56. may be expected to oontribute to better 
utilization of thecairspace, no reduotion in the lateral or longitudinal separa-

; tion minima was feasible in the absence of signifioantly improved communioations 
faoilities and long range aids to navigation. A recommendation \Vas acoording1.y 
made drawing attention to the urgency of implementation of plans'-drawn up by 
the 3rd NAT RAN Meeting. ' ". -, - , 

",! 

2.4.3.1.1 Recommendation No. 20 - that, in order tOIl!eet:,~he immediate 
and grolo,ing demands for inoreased oapaoi ty for present' traff:tc in -!th~ North 
Atlantic Region by permitting a reduotion of separation ndnima',the!CkO 
regional plans for improved communioations and long range, aids to navigation 
be implemented at the earliest, possible date. 
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2.4.3.2 The Meeting hear~ statements from the ~orth Atlantic control 
authorities on the manner in which they applied longi~p.inal separation 
standards particularly in the case of a slow aircraft :1 de Par ting after a faster 
one. The methods 'employed necessarily varied greatly'according to circumstances 
and it would be difficult, if riot impossible, to lay down any hard and fast 
rules. In the light of these statements, it was decided that there was no 
reason to require ·a change in present procedures. The Meeting recognized, 
however, the importance of the States concerned being informed of excessive 
delays ~pparent1y resulting from over-cautious appli~ation of separation n 
minima by ATS. It was agreed ·that cas~ of under-cfiu:tious application of 
separation minima equally merit attention. 

2.4.3.2.1 Recommendation No. 21, 

;"a) that the States providing ATS in the North Atlantic Region 
continue to use their eXisting methods of employing longitudinal separa­
tion minima; 

.b) that opera.tors immediately report to the State concerned allY 
cas!3 in which it appeared that aircraft had been unnecessarily de;t.ayed 
by over-cautious application of longitudinal separation mini~, particu­
larly. in the case of a slow aircraft departing after a faster one. 

2.4.3.3 The Committee examined a suggestion that distance instead 
of time be used in the application of separation minima.' It was agreed that 
this merits further study. 

2.4.3.3.1 Recommendation No. 22 - that States review the feasibility 
of using distance instead of time in the application of longitudinal separation 
minima, taking guidance from the principles developed by the 2nd Air Navigation 
Confere~ce. 

Vertioa1 separation at high altitudes 
'I 

2.4.3.4'.1 ,The United States delegation made ·the following proposal 
ooncerning the use of greater vertioal separation minima at higher .a1titudes:-

. a) a temporary minim'Lml of 2000 feet vertical separation be 
provided· between aircraft operating above 29,000 feet, regardless. of 
direction of flight, pending resolution of current altimetry studies; 
and, 

ib) oruising levels separated py 4,000 feet, commencing with. I 

31,000 feet (L,e., 31,000, 35,000,39,000, etc.) be used for westbound 
flights, and commencing with 33,000 feet (i.e., 33,000, 37,000, 41,000, 
etc.) be used for eastbound flights, except when prior cO-ordination 
has been effected with the centres concerned, for use of 'an altitude 
not corresponding to the above. 
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2.4.3.4.2 The states responsible for the provision of ATS in the North 
Atlantic control areas agreed to implement this proposal on 1st May 1956. 

2.4.3.4.3 Since, however, there are at present no civil aircraft flying 
at such altitudes and since procedures for the control of future high flying 
types of civil aircraft have not yet been determined, the ~~etingdid not 
favour the addition of these new separations minima to the North Atlantic 
Regional Supplementary Procedures for the time being. 

l 
2.4·.3.4.3~1 Recommendation No. 23 - ~hat\ICAO note the action to be 

.

taken by s,tates providing ATS in the North Atlantic control are,as in respect 
of the provision of vertical separ~tion for high-flying aircraft, but that 

Ithe Regional Supplementary Procedures r~main unamended for the time being. 
I - . 

, 2.4.3.5 Air Traffic Control clearance for an IFR flight to 'climb 
'in accordance with visual flight rules at night. 

2.4.3.5.1 -The Meeting examined objections to the issu~ to IFR flights 
at night of clearances to climb in accordance with VFR. The Meeting was -
informed that the use of VFR at nightls contrary to IFALPA policy anq. that 
the Association was particularly concerned at the use of this type of clearance 
in the North Atlantic Region especially for long climbs. IF.ALPA considered that 
conditions in the Region are such that it is frequently impossible for a pilot 
to determine whether he can complete a long climb in -accordance with VFR. On 
occasions he may find find himself in IFR'weather conditions without prior 
indication which would enable him to take avoiding action to remain in VFR 
weather conditions. 

2.4.3.5.2 On the other hand, the Meeting recognized that some use of ' 
the procedure, of granting clearances to climb in aocordance with VFR at night 

, is at present indispensable in the North Atlantic Region if very much more 
serious traffic delays than have hitherto been experienced are to be avoided. 
The Meeting was made aware that some, ACCs when issuing olearances to climb in 
accordance with VFR,have not been furnishing alternative instructions to be 
followed if VFR flight ,becomes ~mpracticable. It is hoped that'the new position 
reporting proced'l.ll'8s recommended by the Meeting will, by facilitating the task 
of area controllers in assessing the traffic situation, permit alternative IFR 
clearances to be determined more readily and may also reduoe to some extent 
the present dependence on the use of VFR climbs at night. 

2.4.3.5.3 The Meeting considered that the existing situation w.ould be 
improved by the application in the NAT Region of the procedures relating to 
clearances to IFR flights to change cruising level maintaining visual weather 
conditions developed by the 2nd Air Navi$ation Confer~nce but not yet approved 
by the ICAO Council. (Doc 7625 AN-CONF/2, Page IV-25). 
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2.4.3.5.3.1 Recommendation No. 24 - that the procedures relating to 
clearanoes to IFR .flights to ohange oruis:i:ng level ma,~n~aining operation in 
visual·weather conditions, as developed py the 2nd Air Navigation Conference 
(Doc 7625 AN-CONF/2, page IV-25), be applied immediately in the NAT Region. 

Agenda Item 1.4 d): Arrangements for reporting andinvesti.;..· 
gating incidents involving the use of 
incorrect'procedures 

" ! 
2.4.4.1 The Meeting considered that an e£:f'.E1ctive system of reporting 

and analyzing incidents involving ATS and aircraft including the prompt passing 
of reports directly from the ACe, concerned to the operator whose aircraft,was 
involved or from the operator to the ACC, would contribute to the maintenance 
of effioient air traffic control on trans-Atlantic routes. 

system of repor ng· nciden s invo v ng an a cra.L w' n ours O.L ,2.4.4.l.1ti Re~ommend~tion N~. i 25 -A'T· sthatdStairtss !ntd iOPtheriat02r4ShprOVid~a, .l'.' 
their occurrenoe"and that these reports be addressed directly from the area 
controlc,entre concerned ~o the interested operator or from the operator to 
the ACO. 

2.4.4.2 The Meeting further considered that the dissemination of 
oomplete information on special ATS and COM procedures and practices applicable 
in "Ooeanic" and adjacent "doPlSstic" control areas and flight information regions 
would result in a more complete understanding between interested personnel, 
therefore achieving more strict complianoe with procedures. 

20 4.4.2.1 Reoommendation No. 26 .;.. that in order to reduoe the number 
... of incidents, States ensure· that their AlPs or similar publications oontain 

all neoessary information on air traffic services and communioations prooedures 
and praotioes peouliar to their respeotive North Atlantio and adjaoent "domestio" 
'oontrol area or flight information regions. 

2.5 

2.5.1 

2.5.1.1 

Agenda Item. 1.5:·· Ciommunioations· 

Agenda Item 1.5 all Clarifioation of oertain aspeots of·the 
,present assignment plan for HF radio­
telegt{!,phy and radiotelephony frequenoies 

Explanation of the North'At1antio en-route radiotelephoPyHF 

2.5.1.1.1 The Meeting endorsed the }Wradiotelephony frequenoy utiliza­
tion pattern envisaged in Reoommendation No. 27/COM of the Third North Atlantio 
Regional Air Navigation Meeting, and deoided to adopt the Chart shown at, 
Appendix E ~o faoili~ate the ready understanding and application of that: Reoommen-
dation by appropriate personnel in airoraft and at ground stations. . 
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2.5.1.1.2 ~he Chart indicates the planned utilization of the three 
radiotelephony frequency families, i.e., Family D to be used primarily for 
flights operating within the D networks (Dl, D2, D3, D4) referred to as outer 
circle operations, and Families"B and C for the princ'ipalover-oceancrossings 
referred to as inner circle operations - Family B to be used for Westbound 
flights and Family C for Eastbound fligli,ts. 

2.5.1.1.3 This pattern of frequency utilization is intended to effect 
a reasonably equ;i.tab:Le distribution of traffic loading over the three radio­
telephony frequency families through recognition of the primary use of eaoh 
family, and provision for such secondary use as may be necessary to mee~ 
random shifts in air traffic volume. 

2.5.1.1.4 Recommendation No. 27 - that ground stations and aircraft 
should adhere as closely as possible to the frequency utilization pattern 
indicated by the Chart at Appendix E with F"amily B to be used for Westbound 
inner circle operations, Family C for Eastbound inner circle operations and 
Family D primarily for outer circle operations. Additionally Family D 
frequencies should be used to supplement Family Band C frequencies (inner 
circle operations) during those periods when traffic loading on either frequency 
family become"s excessive." Family D may also be used additionally for messages 
between outer circle ground "stations and aircraft flying in the NA M4ARA. 

2.5.1.2 Efficiency of the North Atlantic Aeronautical" Nobile Servioe 
En-route HF Plan 

2.5.1.2.1 To ensure the efficient functioning of the IW aeronautical 
mobile service in the North Atlantic Region, the :Meeting oonsidered it to be 
essential that ground stations should exercise their responsibility for 
assigning primary and secondary frequencies, taking into aocount existing 
propagation conditions and aircraft loading. This point has been the subject 
o~ several "recommendations at pa.st rCAD meetings, but to date it is not 
considered they have been adequately fulfilled. Failure on the" part of the 
ground stations properly to carry out this responsibility may be attributed 
in large measure to: 

it} the faot tha1;;, o;f'ten, state Administrations do not make 
available to the ground stations basic frequency prediction data, and 
the lack of instruction of ground station personnel in the use of such 
data even when available; 

b} insufficient personnel to man additiona~ air~ground positions 
when these are rendered necessary ,by concentration of air traffic. 
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2.5.1.2.1.1 Recommendatio~ No. 28 - that Iproviderf states in the 
If ~'I 

NAT Region should '. Ji . 

a) assure the availability of basic f~equency prediction data at 
ground st~tions. under their responsibili~y; 

b) arrange for proper instruction of ground st~tion personnel .in 
the use of such data;. 

./', ! 
" ;. I 

c) remind ground station personnel of their obligation to assign 
primary and secondary frequencies to aircraft taking into account 
existing propagation conditions and channel loading. 

d) assUre the availability of adequate ~umbers of ground station 
personnel to permit manning of mul tip~e air-ground posl tions as required. 

2.5.1.3 Use of the North Atlantic Aeronautical Mobile Service HF 
En-r'oute Frequencies ! 

2.5.1.3.1 The Meeting noted that the practice.followed by some intra­
European flights of making use of North Atlant~c frequencies is adding to the 
congestion on these frequenoies and thereby causing delays in the exchange of 
essential ATC messages between ACCs and aircraft engaged in North Atlantic 
operations. 

2.5.1.3.1.1 Recommendation No. 29 - that flights or;i.ginating and ter­
minating in the EUM area shoUld. use aeronautical mobile frequencies other than 
those allotted to the North Atlantic M9.jor .World Air Route Ar!3a (MWARA-NA). 

2.5.1.3.2 The Meeting further noted the praotice by some aircraft 
engaged in transatlantic servioes,when in European FIR, of using the NAT HF 
radiotelephony frequencies for communaoating with ground stations. It 
recognized that these contacts, oft;ep duplicated on the EUMaeronautical 
mobile servioe, impose an additional load on the NAT HF radiotelephony servioe, 
thus degrading that service. 

2.5.l.3.2.~ Recommendation No. 30 - that, to reduoe the load on the NAT 
aeronautioal mobile service, aircraft engaged in transatlantic flights, when 
operating within .the overlap area of the NA and EU MWARA l s should, tOethe 
maximum extent practioable, avoid the use of the NAT aeronautical mooile 
servioe HF channels for oommunications in that area, and make use of' the EUM 
aeronautical mobile service. 

Note.- ~ the Chart at Appendix F. 
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2.5.1.3.3 The Meeting noted the wide interpretation which may be given 
to para. 12.4 of Doc 718l-COM/546/3 and recognized that the existing wording 
inevitably results in the use of the NAT IW radiotelephony service for point­
to-point commUnications which should be handled by other communication channels. 

2.5.1.3.3.1 Recommendation No. 31 - that the aeronautical'mobile service 
should not be used for communication between network ground radio' stations 
except for the exchange of infornmtion essential to interstation liaison when 
such exchanges cannot be made expeditiously over other communication channels. 
In such exceptional cases, this type of communication should be restricted tQ 
the absolute minimum, and, if possible, should be effected over network fre­
quenc~es not being used at that time for the bulk of air-ground communications. 

2.5.1.3.3.1.1 Recommendation No. 2 - that para. 12.4 of the Radiotele­
phony Procedures (Doc 7181-CO 546 3) should be amended .so as to take into 
account the preceding Recommendation No. 31. 

2.5.1.3.4 The Meeting noted a proposal by the Spanish Delegation to 
assign en-route frequencies of NAT Family D to Madrid, with a view to meeting 
new operational requirements which had arisen since the date of the 3rd NAT RAN 
Meeting. . The, Meeting, however,considered that, owing to Am ,reasons arid to 
the present ·overloading of NAT Family D; such additional assignments were not 
acceptable.' Nevertheless, it agreed to record ,the requestor the Spanish 
Delegation that the matter be reconsidered when, after the withdrawal of radio­
telegraphy facilities in the NAT Region, an additional radiotelephonyfam1ly 
becomes available. " 

2.5.1.4 Readback of the'Meteorological Portion of AlREP Messages 
. , 

2.5.1.4.1 The Meeting noted that, according to ',the existing ,Radio­
telephony Procedures, the routine "readback lt of correctly received information 
may be dispensed with. The routine tlreadback" of the meteorological 'portion 
of the AlREP, even though the station working the aircraft has received the 
information correctly, is in many cases oausing undue congestion on the air/ 
ground circuit. . 

2.5.1.4.1.1 Recommendation No. 31* - that routinenreadback" of the' 
meteorological'portion of the AIREP should be eliminated. 

~==~-..-.;;=;.....;;.:.;:o..:;......,.:;..:;or. - that para. 12.5 of the Radio­
sup~lemented by a 'paragraph 

~ See Statement by the Delegate of France ,at Appendix A. 



11.- Recommendations and Conclusions 33 

I 

Interference, to NAT Aeronautica1~bi1e Service 1&, Channels 
" l 

, )/ 

'2.5.1.5.1 The :Heeting noted that interferenqe is being caused to , 
certain NAT aeronautical mobile serviceHF channels by transmissions, mainly 
'out of band', originating in certain non-contracting European states. It 
also noted the a~tempts by the United Kingdom, both directly and indirectly 
with these States, to alleviate such interference to the frequencies 5641.5 kc/s, 
5671.5 kc/s and 8913.5 kC/S" and the proposal submitted by that State to ICAQ 
suggesting a means wherebyihterferenCl,@ to the f'reA,uency 2945 kC/S from the 
EUM Al VOLMET Broadcast Service might be reduced. ' It also recorded that certain 
military fixed and mobile services in Europe are using channels in the aero­
nautical mobile '(R) bands. 

2.5.1.,.1.1 Recommendation No. 35 

1) that iCAOshould take steps immediately to eliminate the inter­
ference now experienced on the frequency of 2945 kc/s by'requesting the, 
States concerned in the EUM Al VOLMET broadcast service to change the 
frequency of 2949.~ kC/S to 2950.5 kc/s as soon as 'pOSSible; , , 

2) that States suffering from interference due to lout of band t 

operations by non-contracting States should each directly approach the 
latter, in accordance with the provisions of article 14 of the I'lli Radio 
Regulations, requesting them to take action to remove or reduce the 
inter~erence as soon as possible. ' 

3) that States should ensure that aeronautical mObile service (R) 
band frequencies are operated in strick'accordance with No. 256 of the 
ITU Radio Regulations; an4 that States should take the speediest action 
necessary to enable frequency assignments to be ,made to other mobile 
services at present operating in the aeronautical mobile (R) frequency 
bands, and 'to fixed services, ,in',cases where they are causing or are 
liable to cause harmful interf~l1ence to the aeronautioa1 mobile servioe. 

,Agenda Item 1. 5 ' b): 'Status of the GrOund Wave Radiotelephony 
So heme 

2.5.2.1 The Meeting, when examining this item, was of the opinion 
that the coverage provided by MF ground wave radiotelephony statlons had " 
oertainaspeots incomrnon with the ooverage provided by-VHF ~n-route'st'ations, 
particularly those with extended ooverage, mainly"beoause, 'during, periods, of " 
ionos,pherio disturbanoes, both offered p0f;Jsibili ties of' effeoting air-ground 
oommunioation. The Meeting therefore decided to examine the problems relating 
to VHF en-route stations at the same time as those relating to the MF ground ' 
wave radiotelephony stations. 
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~ound Wave Station~ 

2.5.2.2.1 The Meeting endorsed the Recommendation. o~ the. 3rd. NAT R.AN 
Meeting (Doc 7550, Sub-1,Recommendation No. 11) that' Ground Wave Aeronautical 
Mbbile Service Stations should be implemented at Gander, Southern tip of 
Greenland, Reykjavik and Shannon.' . 

2.5.2.2.1.1 The Meeting noted that tp,e following Aeronautical Mobile 
Service Ground Wave 'stations were already in' opera.tion: 

Grindavik 
FrinsChristians Sund 
Simiutak 

(Iceland)' . 
(Qre.enland) 
(Greenland) 

2.5.2.2.1.2 The Meeting noted that th~following Aeronautical Mobile 
Service Ground Wave stations were either projected or in the course of 
installation: 

Angmagssalik 
Mangersta. 
. Shoe' CO\7e' ~

Green1.and ) 
U~K.) 
Canada) 

(Ireland) 

- in course of installation 
- experimental . 
- experimental installation to be operative 

. by Summer 1956 . 
- experimental - reoeptiononly. 

2.5.2.2.1.3 statements by the States'wh~ have aQquired experienoeof 
Ground \{ave techniques through the installat;ton of Ground Wave stations' in their 
territories are given in Appendix 0, .Part '1. -

2.5.2.2.2 Integration of GrOund ~iave Stations with the overall en-route 
communications system 

2.5.2.2.2.1 The Meeting endorsed the Recommendations of the 3rd NAT RAN 
Meeting (Doo 7550,COMRecommepdation No. 37) that the Ground Wave radiotele­
phony stations established on an: operational basis 'shoUld be integrated with 
the overa~l en-route communioations syste~. 

2.5.2.2.2.1.1 The Meeting noted that 

a) .the Prins Christians Sund and Simiutak stations were non­
integrated with the Narssars~uaq oep.tre by the use of aeronautioa1 mobile 
channels, ·but that they were operated locally; . 

b) the station of Grindavik was non-integrated·with the Reykjavik 
oentre by landline; 



II.- Recommendations and Conclusions 35 

c) subject to it being satisfactorily es,(~ablished that there is a 
justification for a ground wave station at Shannon, 'it will be located at 
a site which can be connected to the Shannon c6~unication centre by a 
VHF link; 

d) the s.ysteru of integration of the ,Mangersta station was under 
study. It would probably ,be effected by radiolink/landlines via 
Stornoway in the first instance. 

-/', ! 
..... i I 

2.5.2.2.2.1.2 Recommendation No. 36 - that the use of aeronautical mobile 
frequencies for the integration of the" Prins ChristiansSund and Simiutak ground' 
wave stations should' cease as soon as possible and should be replaced by a fixeq 
service lia.ison using frequencies in the appropriate bands. 

2.5.2.2.2.1.3 Recommendation No. 37 - that the integration of the 
Angmagssalik ground' wave station with the Reykjavik centre should be effeoted 
by a fixed service radio link on frequencies 'in.the appropriate bands. 

VHF en-route communications 

2.5.2.3.1 Recommendation No. 38 - that,the implementation of the VHF 
eri-route mobile service oommunications plan covered, by COM Recommendation No. 19 
of the Report of the 3rd NAT RAN Meeting (Doo 7550) should be completed" as 
soon as possible. 

2.5.2.3.2 Recomrnen ation No - that the implementation of the en-
route channel of 127.9 Mc s at 'Narssarssuaq (Doc 7550, COM Recommendation Nu. 19) 
should be considered as an urgent requirementao , 

Note.- Should Narssarssuaq cease to be the designated aeronautical 
oommunioations centre, the ohannel of 127.9, Me/s would be re-assigned to the 
new location ohosen. ' 

i 

2.5.2.3.3 ~tended VHF Coverage 

2.5.2.3.3.1 The Meeting noted that the provision of extended VHF o over age 
of the order of 200 NM at 10,000, ft. had been made or was projeoted at the ' 
following locations: 

Boston 
Gander 126.9 and 127.1 Mo/s 
Prestwick127.9 Me/s ' 
Reykjavik 127.9 Me/s 
Shannon 127.9 Me/s 

(provided) . 
(in course) 
.( experimen tal) 
(1957)' 

, (in oourse). 
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2.5.2.3.3.1.1 Recommen~tion No. 40 - that the provision of ext~nded 
VHF coverage as contemplated at para. 2.5.2.3.3.1 above should be effected as 
soon as possible, and that, additionally, similar extended coverage shoulo. be 
provided at MOnt-Joli and Goose' Bay. 

2.5.2.3.3.2 statements by the states which have acquired experience of' 
extended coverage VHF stations through the installation of such stations in 
their territories are given in Appendix G, Bart 2. 

2.5.3 Agenda Item l~: ATC inter-centre communications problems, 
including the possible use of commercial 
cable 

2.5.3.1 The Requirements for direct speech inter-centre communioations » 

2.5.3.1.1 The Meeting reoognized that there was a requirement for 
establishing direot speech inter-centre oommunications (maximum connection 
time: 15 seconds) not later than May 1956, between the following locations:-

1m Regarding the implementation'aspect ~ para .. 2.5.3.1.3. 

~Shannon Prestwick 
Gander - Narssarssuaq 
Reykjavik - Narssarssuaq 
~nder - New York 

Reykjavik - Shannon/Prest~ick 
Gander Shannon/Prestwick 
Gander - Reykjavik 
Shannon - Paris 

.2.5.3.1.2 Having investigated the practicability of early implementa­
tion, taking into account the availability of landline cir'cui ts, the Meeting 
made the following Reoommendation~'-

2.5.3.1.2.1 Recommendation No • ..1J: - that direot speech oirouits should 

I 
be provided before the SUmmer 1956 peak air operations between the following 

I 

locations:'-

Prestwiok - Shannon 
( New York - Gander 

- 2.5.3.1.2.2 Reco~ndationNo, 42 - that direct B,Peec:q communioations 
between the other pairs of area. control oentres listed i:p. paragraph 2.5 • .3.1.1, 
above should be provided as soon as possible. In the meantime,' every endeavour 
should be made to provide direct printed communications by thediplexing of, 
existing or planned AFTN/RTT oirquits so as to ensure an exolusive ACCl;e1e­
typewriter channel, or by such other improved ACC/AFlli liaison as states' 
responsible for the respeotive ACC may regard as appropriate. 
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2.5.3.1.3 The Meeting reviewed ,the status 'o,limp1ementation of the 
above-mentioned recommended speech communication fa~i1ities (Recommendations 
Nos. '41 and 42), especially with a view to ascertaining the intentions of the 
responsible Administrations as regards those not:already implemented. 

a) Shannon - 'Paris 

No speeoh ·communicationsexist. Thert;!'+s no'immediate possibility 
.of securing a circuit to this effect. The';FI-ench and Irish Administra­
tion would consider the diplexing of the existing RTT circuit. As an 
immediate improvement, certain steps may be taken for e+iminating some 
of the co-or.d:tnation difficulties experienced. France will shortly 
implement a new semi-automatic system of communications between the RTT 
terminal and the ACC, thus reducing the time delay, between these two 
locations to one minu~e. Additionally, with the' consent of the United 
Kingdom Administration, u~e might be made of the existing speeoh circuits 
between Paris and London and between London and Shannon. 

l?) Shannon - "Prestwick 

Continuous speeohcommunications are provided both through Preston 
and 'through London. Improved quality of oommunications through London 
will be obtained as from March 1956 by the provision of an automatic 
telephone exchange. ,Additionally, Ireland and the United Kingdom expeot 
to,be ina position to provide a,direct circuit by 1st July 1956. 

0) Gander - New York 

Continuous speech communications are provided, but through'two 
switching positions. This situation is not satisfactory. The United 
states Administration is ready to implement a direct circuit, subject to 
the concurrence of Danada. ' 

'; 

d) Reykjavik - Shannon/Prestwick 

No speech communications are now provided between Reykjavik and, 
Shannon/Prestwick. ' The, United Kingdom does not consider that the ' 
diplexing of the London - ReykjavikRTT oircuit is justified, or Qpera­
tionally desirable, as an alternative means of communication between the 
Reykjavik and Shannon/Prestwiok centres pending proper impleme~tation of 
the required speech communications, facilities. It oonsiders that, 
preferably, arrangements should be, made' between the Administrations' 
conoerned for improving the capaoity, liaison arrangements and standard 
of service of the existing AFTN p~inted communications faoi1ities. 
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e) Gander - Shannon/Pre stwick 

No speeoh communications are provided. Ireland is ready to envisage 
the diplexing of the RTT cIrcuit Shannon-Gander,_ subject to the concurrence 
of the Canadian Administration,_ arl:d providing that the se:sviceabili ty of 
the existing circuit will not be impaired by such dip~exing. It is the 
1ntentio-n of the Urii ted- Kingdom to-use the publIo channels in the trans­
atlantic telephone cable ~or Prest~i9k-Gander oal1s, as soon as this 
oab1e beoomes ayai1ab1e. -

f) Gander-Reykjavik 

No speech communica.tions are provided. 

g) Gander - Narssarssuag and 

h) Reyk1ayik-- Narssarssuag 

No speech -communications are provided. The implementation of the­
Regional Plan is progressing and is, at the same time, being reviewed 
with the purpose of_ selecting the most suitable ACe location with partio­
ular attention to the requirement for instantaneous inter-oentre 
oommunications. 

2.5.3.2 
be provided 

Techniques by which inter-oentre speeoh communications -could 

2.5.3.2.1 The Meeting reviewed the techniques which could be used for 
providing-the direot inter-centre speeoh communications to meet the require­
ments as listed in-paragraph 2.5 • .3,.1.1 above. 

2.5.3.2~1.1 Use of the transatlantic telephoneoable 
( 

2.5.3.2.1.1.1 The Meeting-Aoted that, as from Ootober 1956, the trans-­
atlantic telephon~ oable would be available for publio oommunications. -The 
utilization of this connneroial oable oould provide the solution for the direot 
speeoh oommunioations between Gander and Shannon/Prestwiok. 

2.5.3.2.1.2 Use of the VHF forward scatter technique* • 
, ' .-

2. 5.3.2.1.2.1 The Meeting was of the opinion that' the use of thi-s teoh~ique 
may provide a sat,isfaotory solution to the problem of inter-oentre direot speech 
communioations. --

* See _statement by the ITU Observer at Appendix A. 
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2.5.3.2.1.2.2 Recommendation No~ 43 -that states: should make available 
to other States through lCAO all relevant information,availab1e on scatter 
teohrliques. 

2.5.3.2.1.2.2.1 Th~ objeot of Recommendation No. 43 is to advance th~ 
date on which States can decide whether such a programme can be initiated. 

Note.- J~the information provided by lATA, at Appendix 0, Part 3. 
, .. / I I 

" ; I 

2.5.3.2.1.2.3 Recommendation No. 44 - that States, recognizing 

a) 'the urgency of speech communications for ATS purposes, 

b) the incompatible delay which could be. expected to be involved 
in Joint ,(Slpport aotion, 

'c) the difficulty or' provision, particularly between Shannon/ 
Prestwick and Reykjavik, and between Shannon/Frestwi~k and Gander, 

should investigate all possible means of effecting early implementation 
of such a project, if agreement to initiate it is reached. 

Improvement in the AFTN 

2 .. 5'$3.3.1 The Meeting endor sed. the Recommendations of the 3rd NAT RAN 
Meeting designed to 'effect i~provement' in the AFTN, with particular emphasis 
on the relationship between the serviceability of RTT faoilities and the 
rapidity ,of printed communi'cations between ACCs. 

2 .. 5.3.3.1.1 RecoInmendation No. 45 - that the further improvements'in 
terminal facilities envisaged in COM Recommendations 4, 5, 6, 10, 11 and 12 of 
the 3rd NAT ~ Meeting should,be i11l;plemented at the earliest'possible, date. 

'f 

~.- ~ the information provided by UK 'at Appendix 0, Part 4. 

2.5.,3.3.2 The Meeting also noted the desirability of improving the ATO 
communioation li~ison between Shannon and Madrid, recommended by the Third 
NAT RAN Meeting (see Doo 7550, page COM-31). ' , , 

2.5.4 Agenda Item 1. 5 d): Minimum ·number of HF and VHF channels 
needed in aircraft 

2.5.4.1 'The Meeting considered it neoessary, taking into aocount'the 
requirements of safety and the presenteerious ATe problem in the North Atlantic 
Region, that the attention of ~ates ana aircraft operating agencies should be 
drawn to the impor;tanoe of ensuring that aircraft under their jurisdiction 
engaged in North Atlantio operations are equipped for transmission and reoe~ 
tion on all North Atlantio frequencies currently in use. 
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2.5.4.1.1 Recommendation No. 46-that'aircraftengaged in tral).s­
atlantic operations should, -as a minimum, be equippedf9r transmission and 
reception on North Atlantic frequencies, 'in accordance ,wi.th the following 
schedule :., ",. " ~ 

i) .Ai!:craft using radiotelephony only 

a) If the route is, expe9ted to fall within the Inner Circle 
Networks only: 

Eastbound 

2945 
5641.5 

\ 8862.5 
13264.5 

(kc/s) ....,. .... ,'- -
2987 . 

. 5671~ 5 
8888 

13284.5 

b)' If the route is expeoted to fall wi thin Outer Cirole 
Networks o.nly: 

2868 {ko/s} 
5626.5 
8913.5 ' 

13324.5 

0) If the r'oute is expeoted to fall .. within both the Inner 
and Outer Cirole Networks, the flight ,:should be required to carry 
all the frequenoies listed in .a) and b) abov.e. . 

d) ill addition, the following VHF channels should be oarried: 

121.5 (Ma/s) 
126.9 
127.9 

as well as any otherneoessary VHF ohannels assooiated with the 
,flight in question •.. 

i1) Aircraft using radiotelegraphy only 'should have the following 
frequenoies: -. 

2931 (ko/s)-
5611.'5 
8947.5 -

13354.5 
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In addition, the 'following VHF ohanne1s sho4Id'be carried~ 

121.5 (Me/s) 
126.9 
127.9 

as well as any other necessary VHF channels associated with the flight 
in question., '- ',(1/ ' 

i~i) Aircraft usin both radiote1e a h an radiotele 
need to satisfy the conditions of both i and ii) above. 

2.5.4.1.1.1 Note.- It is reoogni.z~d that, under oertain o~oumstances', 
some military aircraft may be unable to comp~ywith this Reoommendation., 

2.5.5 Agenda Item 1.5 e): Present use of the 121.5 Mels guard 
channel 

41 

2.5.5.1 The Meeting endorsed the need iri the NAT Region to apply the 
Standard in paragraph 4.1.3.1.1 of Annex 10, Part 2, that the emergency c,hannel 
!(12l.5Mo/s) shall be used only for genuine emergency purposes, but l;loted that 
thi,B freque,noy was sometimes employed for conununica tions not ooming wi thin this 
category. To faoilitate the reservation of this frequency for the purpos~ 
intended in paragraph 4.1.3.1.1 of; Annex 10, Part 2, the Meeting made the 
following recommendationl~ 

2.5.5.1.1 Reconunendatl.onNo. 47 - that the frequenoy of 127.9 Mc/s 
sh~uld normally be used by aircraft to establish contact 'with Ocean Station 
Vessels. Where this is not possible, 121.5 Me/s may be ,1used to establish 
contaot, but subsequent oommunications should be conducted on the route 
frequency of 127.9 Mc/s. ' ", , ' 

,. 
'j " ' 

2.5.5.1.2' Reconunendation No. 48 - that, to the maxiIJDllll extent possible, 
arrangements should be made aboard Ocean Station ',Vessels to enable 'a oontinuous ' 
guard to be maintained on 121.5Mo/s during oommunioation on 127.9 Me/a at the 
same operating position. ' 

2.5.5.2 At the same time, it was noted that, in addition to the 
circumstances envisaged in paragraph4~1.3.1.1 of Annex 10, Part 2, it was 
necessary upon ocoasions to communicate between airoraft on 121.5 Mo/s in order 
to initiate olearanceof essential oommunications traffic. ' . 

I 

2.5.5.2.1 Recommendation No. - ~hat, where it is necessary to use 
the emergenoy frequency of 121.5 Me s to establish contact between aircraft, 
subsequen~'connnunications should be conducted either on the route frequency of 
127.9 11o/s or on another mutually ag~eed frequency of the airoraft concerned., 
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2.5.5 .. 3 The 1-1eeting took into consideration the possibi+:l. ty of mutual 
interference between aircraft~t9-aircraft communications at high altitude and 
communications with VHF ground stations operating with extended cover. It 
noted that the increase of aircraft movements and higher altitude flying may 
accentuate this difficulty. The possibility was therefore envisaged of pro­
viding either:-

a) a discrete frequenoy other than the en-route frequenoy for 
,communioations between airoraft 'and Ooean Station Vessels; or 

b) a discrete frequenoyother than the en-route frequency for 
VHF ground stations opera~ing on extended oover; or 

c) a third frequenoy at' Ocean Sta. tioD. Vessels, 

when and if the possibility of mutual ,interference to a signifioant 
extent beoomes established. 

2 .. 6 

2.6.1 

Agenda Item 1.6: Control Centres 

Agenda Item 1.6 a): Long range radar coverage in terminal 
~, 

, 2.6.1.1 The Meeting noted the requirements for surveillanoe radar 
stated by the RAC/SAR Committee of the 3rd NAT RAN Meeting (Doo 7550 
NAT/III RAC/SAR Appendix h) and oonside,red that traffio oongestion" and the 
delays being experienced by aircraft, in some areas in ·the Region roightbe 
appreoiab1y relieved' by the use of long range radar to assist. oontrollers in 
the handling of inbound, outbound and overflying traffio. 

2.6.1.1.1, Recommendation No. 50 - that in terminal areas and en-route 
sectors where the traffic density is suoh that traffic' oannot be handled 
effectively, and without undue delays, by existing ATS methods, oonsideration 
be given by the States oonoerned to the use of long range radar as an addi­
tional method of reducing or eliminating such delays a.nd, aiding in the 
effeotive ooritro1 of traffic. 

2.6~2 Agenda Item 1.6 b): Implioations of any new procedures on 
personnel and equipment requirements 

2.6.2.1 The Meeting was informed that the, United Kingdom authorities 
were aotively investigating improved methods of presenting traffic information 
to ACC controllers. 

2.6.2.2 Continuing study of this matter by all States responsible 
for providin.g air traffic se~vices in the North Atlantio FIRs is .important. 
The Meeting believes that the presentation of traffio information, as well as 
any other personnel or equipment requirements at ACes resulting from introduo­
tion of the new position reporting prooedures, merits further oonsideration by 
States and ~CAO when the new prooedur,es themselves are reviewed' in the light of 
experience gained during the coming summer season. 
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2.6.3 Agenda Item 1.6 IC): Exchange of views directed toward , 
improvement in:p~ordination and Uniform 
application of procedures and practices 
among area control centres., 

2.6.3.1 The ~eting examined various methods of improving' inter-ACC 
co-ordination andagreed that the best method available at this time would be 
frequent visits between officers in charge of ACCs., The Meeting wished to , 
amplify. Recommendation No~ 24 on this ftubject by t¥e','RAC/SAR Committee of the 
3rd NAT RAN Meeting to specify the interval between 'such visits .as not more 
than one year, while recognizing that more frequent visits·are essential in 
certain areas. The greatest possible benefit would be obtained from the visits 
if they were made before the next peak traffic season. The Meeting therefore 
made Recommendation No. 51 and took note of an offer by lATA that its member 
airlines would endeavour to assist in the implementation of this recommendation 
by facilitating the transport of the personnel concerned to the extent possible 
within the framework, of lATA transportation regulations and agreements. 

'\ 
2.6.3.1.1 Recommendation No. ,21 - that the Chief Controller of each I 

North Atlantic ACC should visit other North Atlantic ACes at least once per 
year, and'more frequently where necessary. 

Note.- Implementation of the 'recommendation would be facilitated if the 
co-operation of the airlines ,and other users could be secured in providing 
special conditions of transport. lATA has stated that its member airlines 
would endeavour to assist in the implementation of this recommendation by 
facilitating the transport of the personnel concerned to the extent possible 
within the framework of lATA transportation regulations and agreements. 

2.7 Other Ma. tters, 

2.7.1 Obligation on aircraft not landing at Shannon to avoid over-
flying the terri tory of Ireland. ' i 

2.7.l.i In the course of its work, the Committee was made aware of 
operational and air traffic control difficulties resulting from the present 
provisions forbidding aircraft not landing at Shannon to overfly Irish territory. 
Typical examples of these difficulties are:-

a) An eastbound trans-Atlantic flight which, after flight planning 
for Shannon, finds en route that it, can continue without landing to a 
British or Continental terminal, may be obliged to mw{e a large detour 
to avoid crossing Irish territory. 

b) A non-stop flight from Goose to a British or Continental 
terminal, if, .obliged to fly south of Ireland, crosses the tracks' of 
aircraft flying between Gander and Shannon or between New York and 
Prestwicke 
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Both cases illustrate problems, in particular of additional ATS anq communica­
tions load and of lateral separation, whioh would not arise if direct over­
flying of Ireland was permitted. 

_ " .. ?7.l.2 The Delegate of Ireland informed" the Committee th~t he did 
not think it was appropriate to argue at this meeting "theoase for ref~si:p.g 
permission to overfly Shannon. "He would, however, acquaint his Goyer.nment with 
the Meeting's discussions. He pointed out that the enforoement of these pro­
visions had J:lelpeg. in obtaining at Shannon f~cilities of value to North At1antio 
traffic in genera~. 

2.7.1.3 Purely from the point or view of air traffio conditions, the 
Committee hopes that the situation wi11receive f~ther oons~deratiQn by the 
responsible authorities. 
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STATEMENTS By'DELEGATIONS 

Statements by the Delegate of" Canada 
, ' , " ',/// l 

.... \ I 

Agenda Item l~: Recommendation No. 17 ' 

45 

The Meteorological Division of' the Canadian Department of Transport is 
making every effort to be ready to provide forecasts for high-level commercial 

,transatlantic operations when they-begin, in so far as operators have previous­
ly informed us of their p1ans~ Although it is not practicable immediately to 
undertake a full programme of routine forecasts for simulated flights, if 
operators will communicate their requirements they will be carefully considered. 

1.2 Agenda Item 1.3 b): Recommendation No. 16 

With reference to the procedure for limiting the transmissions of in"':"flight 
weather reports (Recommendation No. 16), inasmuch as this procedure is untried 
and a procedure for the same purpose was tried a few years ago and had to be 
abandoned after failure, the ,Canadian delegation must reserve the position of 
its Adnlinistra tion with respect to this procedure It ' 

2. 

2.1 

Statements by the Delegate of France 

Agenda Item 1.3 b): Recommendation No. 33 

The French Delegation drew the meetingJ,s attention to a practice of 
making aircraft observations more rapidly available to certain meteorological 
services. "I 

, , This practice consists of intercepting AlREP reports as they are trans­
mitted; the interception is made as the reports are read back, on aocount of 
the greater strength of the ground-to-air transmission • 

.one of the results of Recommendation No • .:33 will therefore be to delay 
receipt by certain meteorolog;:lcal services of information of prime importance 
cont~ined in the meteorological portion of. air reports. 

2.2 Agenda Item ,1.3 b): Recommenda tion' No. 11 

In order to solve the problem raised, the French Delegation proposed to 
aim at a'reduction of the elements to be kept under review during flight 
meteorological watch (see PANS MET, para. 2.5.3.7.3). 
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-. . 

The French Delegation considers that in the North Atlantic Region, this 
reduction might lead to in-flight service which would involve the t~.E!llsmission 
of essential information only, as i~ ~lready the case in regions of high 
traffic density in accoJ:"'dance wit~ ~rea meteorologi<;,al watch procedures. 

It regrets the fact that Recommendation No. 11 may give rise to.some 
confusion between in-flight service (~PANS :rvIE;T, para. 2.5.3) aI'l:d operational 
planning service for aircraft in flight. (~ PANS ~T, para.. 2 • .5.1.5); such 
confusion cannot but reduce the efficiency of meteorological service provided 
to international air navigation. 

2.3 Agenda Item 1.3. b): Recommendation No. 12 

The French Delegation stated that it did not consider it would be possible 
to introduce the 'frequency of 3001 kc/s in Paris before the 'end of the current 
year. 

Statement by the Delegate of U.S.A. 

Agen~a Item 1.3 bl 

"'llie closing sentence of paragraph 2.3.:2.3 of Part II of the Report lends 
undu~ emphasis to the factors set forth in the preceding paragraph of the Report. 
The volume of request-reply traffic for.a partJcular observation or.forecast 
should be the primary basis upon which decisions should be reached with respect 
to filling reserved positions on the VOLMET Broadcast Plan." 

Statement by the Observer of the Federal Republic of Germany 

Agenda Item 1.3 b) 

liThe German Delegation, being aware, that paragraph 2.3.2 •. 3. of Part II o'f 
the Report gives France the formal ri~ht to delete FrankfUrt·,in the Paris 
VOLMET Plan (Doc 7550, NAT/III~COM/84) 'as at present in operation, draw the 
attention of the Meeting to the fact that if France would use this formal right, 
the consequence would be a considerable increase of request/reply MET-reports 
on air-ground channels, which'would be directly in contradiction to Recommenda­
tion No. 9 of this meeting. 

This increase would reSult from the fact that ~il transatlantic flights 
operating directly into FrankfUrt and all transatlantic £lights using Frankfurt 
as an alternate, would henceforth be unable to receive the frankfurt weather 
reports by VOLMET Broadcasts well in advance." 
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Statement by the Observer of the' I'lU' I" 

Agenda Item 1.3 c) - paragraph 2.5.3.2.102. 

Freguenciesfor the prOjectedforw~d scatter circuits 

, liAs the, frequencies used for the projected forward scatter circuitsIDay 
be capable of propl!lgating interference over very"lop.g Irang~s' during high' sunspot 
con<i~tiC?ns, Administrations of thecoun'l:,rie~ desiring' to ins,tall such' circuits 
should take early'steps to co ... ordinate tne clearance: and use 'of su~table 'fre­
quencies." 

'/ 
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APPENDIX,:B 

SPECIMEN FLIGHT PLAN !OR A NORTH ATLANT:tC FLIGHT 

(cf. Recommendation No.4) 

- A flight plan for a North Atlarttic flight from Prestwick to Gander would 
take' the following form::'" . . . 

a) TOA 538/22 (or Aircraft registrati.on letters) 

b) :L 1049 

c) GGBA (Prestwick) 

d) (Cruising level) (~T/Lat/Long/TAS) 

120 118/5530/10/220 

e) CYQX (Gander) 

f) 23l8Z 

g) 

h) 821 

246/5510/20/230 
426/5400/30/230 
603/5300/40/242 

. 737/501p/50/252 

i) CYQY CYQM (Sydney and Moncton) 

j) RUT 

k) I -
I 

1) 54' SMIPH 

m) 1200 hr 

n) TOG 107000 PNR 600 

~.- Items shown thus ( .•• e •• ) are explanatory and would not appear on 
an actual flight plan. 
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A, 
't' ~I I 

,APPENDIX C 

,TABLES OF FLIGHT TIMES AND GROUND SPEEDS FOR 

. - - -,'! . 

"TYPICAL NORTH ATLANTIC
i

'R0UTES 

(cf. Rec. NO, 4) 

-i.) Gander - Keflavik via Gar - Great Circle 

ii) Keflavik Fort Chima -, Great Circle 

iii) Gander - Bushmills - Great Circle 

, iV) Gander - Shannon - Great Circle 

v) New York - Bushmills ~ Rhumb Line 

vi) Bermuda - Santa-Maria - Great Circle 

'j 
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t 

(~) GANDER - KEFLAVIK VIA'GAR (GREAT CIRCLE) 

~ime Bl~ Grognd SJ2e'es;l of 
Di'stanc::e (kts) . 

,3'60 From To in N. Miles' . 160 200 240 280 ~ 2O~40 

GandE)r Gem' 136' :51 :41 '34 :29 .25 .24 .23 
Gftlr 50° 122 $46 s36 ;31 : 26 .23 &21 :20 
50° '45° 234 1127 ~ lal0 .58 :50 ,4l:ti, =42 '39 
45° 40° 220 1:22 1.06, 157 ,47 ,41 '39 137 ' 
40° 3,° 210 1&19 1:03 • 5'3 . ,45 139 137 '35 
35° 300 194 1.13 ,~8 349 ; .11-2 :36 '34 -32 
30° 25° ,184 ,1:10 .55' .46 .40 '35 '32, .31 
25'° Kef 82 131 .24 121 &17 ... 1,' .14 '13 

- -- - ------.----...--Time at.Grgynd·Speed 'of 
Distance (kts) 

160 ,180 From To ' in N. Miles 120 . 200 24Q_~,280 ~'20140 -- _ ... - -
Fort 65° 134 :50 &40 :34 ,28 125 :,23 :22' '21 Chimo 

65° 60° 182 ls08 .55 :45 :39 134 :32 :30 :29 
60° 5~ 167 1:02·: .50 .42" :36 :31 129 #28 :26 
5J-O 50° 151 :58 145 '38 :32' z28 126 :25 :24 
500 450 

132 :49 .40 &33 :28 ,,24, ;23 122 c21 \ 

45° 40° 132 149 :40 c33 ,28 . 's24 : 23 :22 :21 
40° 35° 131 :49. ~40 s33 : 28 :24 .23 122 821 
350 300 132: :49 .40 :33 : 28 124 &23 :22 s21 

30° 25° 13:2 :49 a40 :33 : 28 .'24 123 822 121 
25° Kef' 6.0 , 22' 118 :15 a13 :11 :lO :10 965' 

1-- - ... _-- - .. .... ' - . -
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i#i 
'I ~ I i 

-~ 

Distance 
l:in1~ fJ& Gr D~~..ruL91. 

c, ,'. (kts 
F'rom 'To inN_Mile~ '160 200 240 280 i20 1-40 160 o-f--

Gander Shark 127 147 138 " :32' 127 124 :22 :22 
Shark 50 60 :22 118 :15 113 :11 al0 :10 

50 45 195 it:13 , 57 
,,' I 

'/:,49 :42 :36 =34 :32 

45 40 189 1:11 =58 ,47 :41 :35 s33 :31 
40 35 190 1.11 .58 :47 ,41 :36 =33 :31 

35 30 187' 1;10 : 56 :47 :40 :35 ~33 131 
30 25 187 1110 : 56 :47 :40 135 :33 =31 , 

' 25 
\ 

20 183, 1'09 
) 

: 55' :46 139 :34 :3Z s30 
\ :20 15 178 le07 : 53 .44 =37 &33 131 :30 
'r5 ,10 174 1:05 :52 :44 ' :37, a33 :31' = 29 
10 Bush-

mills 
124 :46 137 :31 :27 :23 :22 :2l 

, , '- -

(iv) . GANDER- SHANNON (GREAT C2..tllCL~) 

-----.-..-.----~---' -----,---, lim~...Ja.~Groun~ed of 
Distance ' "Tkts) , 

F'rom To in RIL Miles 160 .600 240 280 .310 ~4Q_ i60 ...-. 

Gander Shark 127 
, 

:47 :38 :24 'j :32 .'27 :22' 122 
Shark 500 61 123 :18 &15 113 :11 :11 al0 

500 450 203 1116 1:00 :5~ :43 ' '38 :36 '34 
450 40.0 193 1'12 : 58 .48 ,41 :37 :34 ~32 
40.0 35.0 186 llio : 56 :47· :40 :35 :33 -31 
35.0 30.0 

.-

183 1109 :55 :46 :39 .34 s32 :)0 " 

30.0 25.0 181 .54 
, 

la09 :46 :39 :34 132' #30 
250 20.0 179 1.W .54 :45 a38 :34 '32 :30 
20.0 15.0 180 1a07 &55 ,45 :39 ~34 :32 =30 
150 10.0 182 la08 : 56 ,46 139 ~3~ =33 #30 
10.0 SNN 44 16 13 11 :9 :8 :8 87 

--
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'(v) NEW YORK - BUSH.MILLS (RHUMB LINE) 

Time at Ground Speed of' 
Distance -----(1{tS} , S 

From To i~ N .Miles ~60 200 240 280 ~20 iLtO J60 

Cod 65° 140 : 53 :42 '35 :30 :26 :25. 123 

65° 60° 228. 1:25 1:08 :57 ~49 :43 a40 138 
60° 55° 228 1:25 la08 : 57 :49 :43 :40 :38 
55° 50° 222 la 23 1:07 : 56 :48 :42 :39 s37 
50° 45° 218 1:22 1 :05 :54 :47 ,41' :37 :37 
45° 40° 214 1&20 1104 & 53 :46, :41 :37 :36 
40° 35° 209 1:18 1:02 :52 .:45 :39 :37 :33 
35° 30° 202 1&16 1:00 :51 :43 :3S :35 ;33 
30° 25° 200 1&15 1:00 : 50 :43 :37 =35 :33 
25° 20° 193 1::1..1 : 58 a48 142 :37 134 :32 
20° 15° 190 1111 858 :48 :41 :37 =34 '32 

:15° 10° 184 1:08 :55 :46 :39' .34 '32 :31 
10 B~fh- 128 :48 :38 :32 :28 123 :23 :21 m Is -

- ---. !i'me§-at G~ound S:Q~.Q! --
Dfstance (kt-,s) 

r-E!.Qill- ·To in N.M11es 160 2QQ_ r'~!±0 280, 320.140 32£L 
.'1---

Bermuda 60° 250 1:-34 1:15' . 1:03 a 53 :47 :44 :42 
60° 55° 261 1:38 1=18 1:05 : 56 :49 :46 :44 
55° 50° 255 1:35 It17 1:04 &55 ,48 145 :43 ' 
50° 45° 2:50 le33'- 1.:15 1:02 1:53 . :47 :44 :42 
45° 40° 243 -1:31 1:13 1:01 '&52 :45 ;43 :40 
40° 35°( 242 1:31 1:13 1:01 152 :45 :43 :40 
35° 30° 241 1:,31 1:13 1:00 t52 :45. 143 :40 
30° SMA 232 1:27 1:10 1 :58 :50 :43 :41 :39 

1---- ------",---~ ..... --=====-- --
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APPENDIX D 

lATA REQUIREMENTS FOR 300 AND' EOO mbe' FORECASTS 

(C1'o para. 2.:3.3.1,page 24) 

53 

, ',,' ,. , 

. ~.- It should be 'Wlderstoad -that the dat'es', frequency and routings' of 
'flights ~elating to future operations are necessarily provisional, but represent 
,the best, indication available at the Meeting of planned operations. ' 

1. Forecgsts 'for Actual Operations 

a) 300 mb" 

Re,quirelIJ.9nt 
, Starting 

January 1957 

June 1957, 

Spring 1960 

stockholm and Copenhagen to ~ ) 
) 

~ 
) 

~ . 

i) Los An$eles via S9S'ndXe 
. Str¢'mf j ord 

ii) New York , . 
iii) 'AllQhorage via Polar Route 

) 
, . ) 

Amsterdam - S'n~e Str~mfjord- ) 

Hamburg - New York 

Vancouver ) 

London - New YorK 
'I 

Paris - New York 

Zurich - New York 

b) 200 robe 

'1960 Hamburg - New ~ork 

ZUrich - New 'York 

Bruxelles - New York 

Montreal - London, 

Frequency 
of 

Operation 

To be supplied 
later to local 
MET authorities 

Total of· five 
flights per 
week each way 

I per day 
each way 
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New York - Paris 

New York ~ L~ndon 

Amsterdam - -New.York , 

Amsterdam - MOntreal 

Copenhagen$ld Stookholm to -

i) Los Angela s 'via Sr6ndre 
Str~mfjord ' 

ii) New York 
iii) Anohorage via Polar Route 

2. Forecasts· for Paper Operations 

a) 300.mb. 

Requirement 
Starting 

Now' 

ID 

II 

... 
II 

II 

to 

II 

Route 

Hamburg - New York 

Amsterdam - : sstndre 
Strr6mfjord·- Vanoouver 

New York - London 

New York - Paris 

New York - Amsterdam 

MOntreal - London 

Montreal - Amsterdam' 

Copenhagen or Stockholm to -

i) Los ~eles via S~nare 

ii) 
Str mfjord . 

New York 
iii) Anchorage via Polar Route 

September 1956 ZUrich - New York 
n Bruxelles - 'New York 

~ 
') 
) 

) 
) 

1 per day 
eaoh way 

10 per week 
eaoh way 

4. per week 
, each way 

Frequency 
of 

Operation 

Daily foreoasts 
required 

.. 

.. 
If 

It 

It 

" 
" 
" 
If 

II 
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b) 200 mb. 

Now Hamburg --New York 

" New York - London 

" -New York'- Paris 

"-II London -Montreal' 

'II Amsterdam - New York 

n Amsterdam - Montreal 

September 1956 Zurich - New York 

1957 Cop~nhagen or stockholm to - -

i) Los Angele s 'via S¢'ndre 
Strpmf j ord 

ii) New York 

l,<! I, I 
I 

iii) Anchorage via Polar Route 

Bruxelle s - Ne'w York 

Daily forecasts 
required 

It 

II' 

" 
II 

,II 

II 

,II 

" 
" 
It 

~.- With reference to the daily, need for these fore,cast~, it should 
be' noted that the need is no't necessarily a continuous one. 

'I 
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2987 
5671.5 
8888 

13284.5 

2868 
5626.5 
8913.3 

13324.5 

2868 
5626.3 
8913.5 

13324.5 

2868 
5626.5 
8913.5 

13$24.5 
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NETWORK 

INNER CIRCLE 
NETWORK 
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I 
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EU AND NA MAJOR WORLD AIR ROUTE AREAS 
ZONES DE PASSAGE DES LIGNES AERIENNES MONDIALES PRINCIPALES REGIONS EU ET' NA 

DOC 7677 . SP/NAT RANi t 
APPENDIX F 
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'/ '" 
APPENDPC G 1/ 

TECHNJCAL INFO:RMATION SUBMITTED EX. PET.:mGATIONS 

Part 1..... GROJJND'WAVE' ~TECHNIQUE, 

i) statement by . the , Dani~Jdele);ati6n 

Ground;iWave Station ',at 'PrinS Christians SUnd 

, ,/e',1 
J' 

At the Jrd NAT RAN' Meeting '(Montreal 1954), a requirement was 
stated for a ground we-ve installation to be made in the' Southern part of 
Greenland if further tests, proved that the ground wave installation at Simiutak 
Qould not provide communications 'oover in the "empty"; area between Greenland and 
Iceland/Nor-therll EUrope. /. 

The thirty years of oommunioation experience which ,the Greenland 
Department has had in Greenland definitely pointed to, the inability of the 
ground wave station at Simiutak to oover any area'east of Greenland, and, as 
the need for a reliable ground wave' station was pressing; the D9.nish Goverrunent 
acted upon several requests ,to carry out experimental ground wave work, and 
selected the ,already established Prins ,Chr-istians'Sund station as the most 
logical site ... 

'Any other siti'ngwould either have proved itself iriefficient to 
give cover over the required area, or, if plaQed on the east coast of Greenland 
at another point than Prins Christians Sundwould have been very expensive to 
build and operate as everything would have had to be established from sorat'ch. 

, 
Such an undertaking would/also have qalled for several years t 

preparation before actual work could have commenced in the way of testing the 
radio facilities.' 

The selected siting for the ground wave installation at Prins 
Christians Sund was the flattened terrain of the hill "jhere'the bId Pr.ins 
Christians Sund radio-range u~ed to be. This point is some 300 feet above sea 
level and directly facing the open North Atlantio with an unobstructed view to 
the North, East, South and Ebuth-westerly, d1recti-ons. From Southwest' to West/ 
Northwest, is ,the Greenla~d Mainland while the open Prins Christians Sund ~tself 
(the fjord) gives an opening between West/Northwest and North. . 

The ground at the site is of mountain stone and granite whioh give 
an excellent fo~dation for towers and bUildings but also prove useless fo~ 
normal ground-conneotion in the eleotrioal sense. 
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" " .The radiat;i.ng .tower i~a .new, ,st~el.$tructure of about 200 A'eet 
(5/8 wavelength) high.. .Tht;t ground-c()nn~9tion "onsists of~n ~nsu1.ated counter­
poise hung. OIl wires 'supported .bysteelbeams about 15 feet above the ground in 
order to keep the counterpoise off any snow-banks~ 'This is done in order to 
obtain stable radiation at all times. 

The foot of the radiating-tower is the centre of the circular 
counterpoise which has 60 radials each of half a wavelength long. 

The transmitter building is situated outside the counterpoise, and 
non-radiating feederlines run between the transmitter and the tower. 

The present transInitters are ,only tempor~y installations, and the 
receivers have also the same status and are placed in the same building, 
although they are opera.ted frbma different site where the stationts regular 
re'ceivers are placed, and where the operational funotions are performed. When 
and if . the permanent and dupl~cated equipment is installed, the transmitters 
will remain at the'present building whilst the receiving units ,will be' placed 

. in the operational building ,and new sui~able ~ntennae erected for receiving. 

During the past three months, extensive tests and ordinary opera­
tion have been carried out, and very excellent results have been ,obtained. : 
It has beenproveddliring this time that contact with rceland and the United 
Kingdom: and any statio'n in the area between Prins Christi~ns Stm.d and the 
places named has been possible. Contacts as far South as Santa Mari~ are 
frequent, and even New York and Gander have ,peen cc;>ntacted on freak 'o·ocasions. 
Several of the trans-Atlantic airline operators of various nationalities have 
already !3XPressed their satisfac,tion with the Prins Christians Sund contacts. 

Al:though three m,onths ',operation is too short a time on ;which to 
base a full report on the results, ,they have been so good that we are confident 
that the Prins Christians Sund ground wave station will provide the missing 
communications cover between Greenland and Europe. 

i 

The Danish Government is preparing the permanent installations 
which could be completed by the end of 1956. 

ii) Statement by the lcelandio Delegation 

Qround Wave Station at Grindavik 

a) General 

The station has been in 24 'hours operation for 1-1/2 years using 
750 W transmitters and orystal controlled receivers on the frequencies 
of 2868 and 2945· kc/s., The I ,station is located about 150 feet from the 
coast on porous lava with sea-water penetration below the ant erma system • 
. The propagation path is entirely over sea for all 'present air-routes in ' 
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the .. ar~a,this.bei~g ess~ntial to avoid the. ¥-~h ground wave attenuation 
associated with the lavaterr~inin1and •. Th~ antenna, common to the two 
·frequenci~~, is a 5/f3 w~v~length s.~ngle self~radiating steel 'tower 
(210feet ~igp) giving opt~mum· ground wave radiation w~th non-radiating 
feeder about 500 feet long. 150 ground radials at least210 feet long 
are used as an ~arth system. The~ower:is used, 'by relay switching of 
the feeder in the transmitter hut for both transmission and reception­
and the station is remote controlled by landline oable from the operating 
positions at Gufunes aeronautf..eal receivin~>~itation. 

h) Results 

-Reference is made to the attaohed chart which shows the contacts 
. made with aircraft on the two ground wave ~requencies when radio oondi­
tions weresuoh that there was a "blaokout" with normal ionospheric 
propagation.'" . The attaohed table. shows a qo~parison of reports obtained 
on signals from the ground ·wave station at Grindavik and from the local 
transmitting· station at Rjupnahaed • 

. I 
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Comparison of Grindavik (arv) and Local Transmitters (Rjh) am 

~eliyers, ~~~2~~ a~,~8,~~,K~'~ 

GM Grvo Rjh~ Grv. Local 
Time: Station: Freq.: xmtr xmtr rx rx Remarks : 

Oct! 28 .. 125lt: 

1551 SBW415 2945 5 2 5 4/5 
1551 SBW415 2868 5 2 5 4 .. No answer received 
1636 SBW415 2945 3/4 unable 4/5 4/5 
1636 SBW415 2868 3 nil ana 4/5 4 
1704 SBW415 2945 5 nil ans 3/4 3~4 1704 SBW415 2868 4 ~il ans 4 3 4 
1733 SBW415 2868 unable 0 

,1 3/ 4 
1755 SW415 now on 5626.5 

KC/S qsa 4, says qsa 5 
2045 SA 2945 5, 2 5 ,4 
2045 SA 2868 5 2/1" '5 4 'I qsb 

Oc t! 29 •• "12.2.!t: 

0042 WY 2868 2 (j 3/4 
0042 SA 2868 5 0 5 
0045 SA 2945 5 4/5 4/5 
0205 SA 2945 5 5 5 5 
0315 SA 2868 5 4 5 5 
0316 AM 2868 3 2 3 3 
0316 CH 2868 3 1 '3 2 
0335 PAlOl 2945 5 3 5 2/3 Alc 1.40 hrs out of Kf. 
0400 PAlOl 2945 4 0 1/2 0 
0500 PAlOl 2868 4 0 1/2 0 

Sa qrl rest of morning. Qsa 5 on 2945 and 2868 
0800 SA 2945 3/4' 3/4 3 3 , .00001 tion changing 
0850 SA 2945 4 0 2 0 
1036 SA 2945 5 2/3 5 4 
1134 SA 2945 2/3 nilans 3/4 1/0 
1235 SA 2945 i/3 nilans 2/3 0 
1344 SA 2945 2/3 nilane 2/3 0 
1436 SA ~945 3/4 1/0 3/4 1/0 
1520 SA 2945 3/4 3/4 0 Worked from Grv. 
1520 SA 2868 3/4 3/4 ,0 Worked from Grv II 
1535 SA 2945 5 0 3/4 1/0 
1630 SA 2945 4/5 1/0 4 3/4 
1734 SA 2945 5 2 3/4 2/3 
1825 SA 2945 5 2/3 5 3 
1825 ZV 2868 5 0 0 3/4 Rx Grv off 
1908 MVA 2868 3/4 0 0 3/4 Rx Grv off 
1930 SA 2945 3 '3 3/4 3/4 
1908 Ps143 2868 5 3/4 5 Rx Grv off. Alc pos. 

3/4 3/4 3/4 3/4 
30 mine out of Hamburg 

2037 MVA 2945 
2037 SA 2945 2/3 3 '3 3 
2236 SA ,2945 5 2 5 5 

SA: Shannon 
wY: Santa Maria 
Al1: Amsterdam 
CU: Copenhagen 
ZV: Stavanger 
lWA: London 
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iii) Statement by the Irish Delegation. 

Ground Have Stations at Valentia 

The Irish Civil Aviation Administration has engaged in a programme 
designed to evaluate the Ground Wave technique, and to compare it with conven­
tional techniques.· 

A ~ound_ wave receiving antenna'was erected at the Maritime Radio 
Station atValenmia, on a cliff site, approxlmately200 feet high, immediately 
overlooking the sea. In addition ~ ground wave antenna was erected at Shannon 
Receiving Station, which is situated on the Shannon estuary approximately 
35 miles from open sea. Tests to deterIr)ine the rang~ of reception of aircraft, 
transmitting· on the two megacycle order frequencies, were made, and the results 

. achieved, using: 

a) the ground wave (lntenna at Valentia., 

b) the ground wave antenna at Shannon, 

c) conventional onmidirectional and directional aerials at 
Shannon, were compared. 

The res~ts may briefly be summarized as follows: 

a) a considerable increase il+the range of reception by ground 
wave, as compared with conventional antennae, was achieved during day-
1igh t hoUr s ; 

b) the range of reception achieved during hours of darkness, 
using the ground wave antenna, did'-not show a clear ·cut superiority over 
that achieved usirig conventional antennae. However·neither the perio¢! 
of test., nor the number of occasions on which skip cond:i.:tions were . 
expe~ienced, were sufficient to enable firm conclusions·to be reached. 

Tests are ~tillcontinuing. 

In the meantime, a survey has been made. of the coast, to the west from Shannon, 
with a view to determining the most suitable location 'for a permanent installa­
tion, capable of being integrated by means of VHF link with the aeronautical 
mobile communications station at Shannon. 

In the light of possible future requirements, e.g. VOLMET broadcasts, 
, the complex: subj ect of operating a number of' simultaneous frequencies from the 

same location is being investigated, so that, after the installation of one 
simplex airground circuit, further development will be possible without suffering 
economic penalty. .. 

• 
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. \ 

:1:'1) statement by the UeKD Delegation •. 

HF around Wave Installation 
Ii 

a) A ground.wave trial installation ha~been made at the Lor~ 
Station, Mangersta, Outer Hebrides. 

b) Initially a. temporary 1/4 waveleng,th'. a~rial was used with the 
transmi tter of nominal output 3.l.<W. Owing tp l'UnUSUal difficulties . 
experienced at this remote and rugged looation which is exposed to incle­
ment weatheroonditions, the appropriate 5/8 wavelength vertical mast 
radiator was not installed until the end of 1955. A single radiator is 
used 'for oommon Tx/Rx operation and it haa been matched with transmitter 
to give an effective radiated power of the order of 2e5kW. A conven­
tional radial earth ma.t, well bonded between radials, is used to reduoe 
earth losses to a 'minimum and maihtain vertical polarization. The site 
is near the edge of a 'cliff top some 100 feet above sealevel. 

. Satisfactory solutions were found and applied to overcome mutual 
interferenoe between the R/Tand Loran transmissions experienoed at the start. 

0) Trials using the temporary aerial system were commenced in the 
Spring of 1955 (U.K. ~ M.T.C.A. - Information Circular No. 23/1955 dated 
23rd February 1955, r.efers) and were suspended during the Autumn to allow 
the installation of the-Yertioa1,mast radiator to be completed. Trials, 
were recomenced in January 1956 and may extend to April.1956 so as to 
sample as many propagation disturbanoes as possible during a time of the 
year when suoh disturbanoes are most prevalent. Current investigations 
are being made on 2945 kO/s and the status of the station is purely 
experimental. 

d) Considering that, am,ong other things, one of the primary 
objectives of these trials is/to determine, the extent to which the ground 
wave servioe from Mangersta can supplement the II normal " service to the 
U.Ko·A.CC particularly during adverse propagation oonditions the amount 
and quality of information available from the e~lier trials is not 
sufficient ,to justify proceeding with a permanent installation. However, 
it is hoped to have sufficiently oonolusi ve evidenoe by. the end' of, the 

-next phase t6 enable the permanent installa tion ~o be implemented.' 

e) In this event, it is envisaged that, in the first instance, the 
station will be equipped and staffed as, soon as possible to provide a 
servioe on one of the lowest .order frequencies of the NAT HF R/T families 
and possibly a supplementary service on one of the higher order fre­
quencies. Furthermore the station will be integrated with the other 
components of th,e U.K. radio terminal of the NAT Aeromobile Communication 
Service and with the Ace using Radio Link!Landline faoilities operated by 
suitably located highly trained oommunioations staff. 
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f) Any further extension of the HF R!T faci!i ties at this. 'location 
will depend on the resolution of a number of technical/administrative 
][oblems, which in any case could not' ordinarily be resolved in less than 
two years. " ' 

g) The United Kingdom believes that satisfactory "service cover" 
for all northerly transatlantic routes may be provided by similar "ground 
wave" installations located in Ioela,nd, CEeenland and in Canada. There­
fore~ it i,s most interested in the plans and trials results of "ground 
wa.ve" installations noted for, them and other States'in the' NAT ,Regional 
Plan, and looks forward to the fulle'st exchange'o,r information. 

Part 2.- EXTENDED COVERAGE VHF STATIONS 

i) Statement by the Irish Delegation. 

VHF Extended Cover' at Shannon, , .,' 

The,quest~on of providing VHF extended cover ,has been investigated~ 
Initially it was felt ,that the location of the station should be on the west 
coast, thus obtaining im~ovement in ooverage, to the west, by geographical 
di~placement, of the station location 35 miles westwards fro~Shannon Airport.' 
However praotical tests, with equipment based on a hilltop site, (1010 feet 
elevation), some 10 miles from Shannon, i:q.dioatedthat satisfactory extended, 
cover oould' be obtained. Using' VHFtransreceiving equipment which coUld not 
be regarded as being, highly effioient, by ~esent day standards, ranges of 
225 NM,' at lO,OOOfeet, were obtained in a number of direotions, and specifi-
cally to' the western 4,tlantic approaches. ' 

The final arrangements' for the installation' or. a 's.,tation on the 
hilltop site are under study and the proposals include the;provision of diver­
sityreception using directional antennae. 'The station oan be, integrated, by 
VHF link" into the'Aerona~tioal Communications Servioe at $hann.on. 

The provision ,of power, acquisition of' site, eto.,,'will naturally 
take time, and it is not possible, at present; to indioate when the soheme 
will be completed. . 

ii) Statement by th~ U.K. Delegation. 

VHF'En-route Installation 

a)' A series of tests ,aI'e being oonducted using a trials installa­
tion at M9.ngersta with a high 'gain directiona,laerial array beamed on 
the U.K./lceland route., ' " . , 
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b) A, stacked dipole array wi th reflector~of .maxinru.m gain approxi­
mately 14 dB mounted approximately 100~eet aboY's' 'sea level (approximately 
"200 feet above mean sea level) is,connected thr!6ugh low loss aerial 
feeders to the Tx/Rx installation which comprises a 50 Watt (nominal' out­
put) transmitter and low noise factor receiver. A single aerial ar~ay ·is 
used for Common Tx/RX operation. The site is the same as. that for the 
Loran and groundwave installations. The frequency used is'127.9 Mc/s. 

. -, . , 

c) So far the tes-ts are most sa.tisfaot,O,l'Y in .the sense that ~ 
" ,\".1 .' . " high proportion· of the c011;tacts made have e4deeded theoretical estimates 

of radio line of· ·s1.ght ranges (normal refraotive' index conditions) for. 
the aircraft altitudes concerned by amounts whicp average out at 30% ' 
increase, and generally are such ~s to provide a very useful service area. 
These trials are oontinuing. '. 

d) It is hoped to complete the trials by April 1956 when sufficient 
evidence should be available to' justify permanent installation. 

. e) In this.event (ev~n as. it is envisaged'for the HF ground wave 
installation), it is planned to equip and staff the permanent installa­
tioll as soon as possible to se~ve 'as an effioient cbmpori~nt, of the U;.Ko 
radio' terminal. of the NAT Aeromobile Conununioation Servi<?e and the ACC~ 

f) Also oonsidera.tion is beIng given to the possibility of having 
to provide a similar' radlo statio~ on the en-route frequency at another 
location, possibly in Northern Ireland, to fill ~ny significant gaQ in 
cover which may be shown to exist between the service areas provided from 
installations at Mangersta and Valentia. 'Naturally,such a requirement 
\vill not become evident at'the earliest until at. least the Mangersta 
trials have been completedu . 

g}The U.K~ is most\intere~ted in the plans and results of extended 
cover installations noted for imp1ementati. ~t:l. by other $tates in the NAT 
Region and looks forward to the fullest eXGh~nge of information. 

h) Whilst eXistingin'stallations on British Weather Ships (Stations A, 
I, J and K) ~re arranged to provide an liOn Request" service on 127.9 Mols, 
space considerations on board these ships do not at present permi,t a 
continuous vlatch being kept on this channel. . 

Part :3. - VHF FORWARD SCATTER TECHNIQUE 

Statemant by the IATApelegatiQ!! 

A study project was initiated.by some of the North Atlantic ~irline 
operatqrs to investigate the applicability of Villi" Forward Scatter techniques 
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to meet the North Atlantic point-to-point communications requirements.. Al though 
this project is not complete, certain information is a.vailable: 

, a) I t was a.soeI't~ined ,that ,at I least' prie';':man'lifactur~r had sUitable 
equipment, designed specifically for this technique, in production. ,This 
equipment includes 20kW SSB transmitters, para.lleling equipm,ent so that 
two 'such transmitters ,may'be employed to provide 40kW output, plus multi­
channel signalling equipment provi~1ng one voice channel and up to 
16,teletypewr~ter channels utilizing ,the,latest signalling techriiques 
(predicted ~ave S,ignal1ing), which provides a 7 to 8 db improvement over 
conventional frequency,shift ,signalling. Also, teohniques in signal 
combining are employed 'in diversity reoeption, offering substantial 
advantage over diversity switching methods, uh~ch is of particular sig­
nificance in improving voice transmission. This, along with new methods 
of aud~o-compression and expansion, makes voice entirely feasible with 
VHF Scatter, which is, char~cte~ized'by larg~ and rapi4 excursions in 

. received signal strengt~. ,In,su~ha system t:tme,divi~;ion multiplex 
permits data. to be ~anSmitted with little oonsequenoe from' "sputter" 
'or "Doplertl ,interferencE';3 from m~teor activity • 

. ,b) Since the equipment employs ~ frequency source of extremely 
high, stablli ty, better than 1 part in 10~' per day" very narrO~T band 
width is employed in the receiving and terminal carrier equipment with 
;no allowance having to be made for frequenoy stability reasons. The 
voi'oe channel oan be cQnfined to 300 cycles and eaoh teletypewriter ohannel 

,to 50 cycles (for 60 WPM).' '. ' " ' . , 

'. .. c) Il1asmuch as two. 20kW trarismi tters are employed, standby is 
automatically provided, with but .3 db loss in trarLsmitted power should 

'one' unit fail. This loss is slgnifioant only under the very, worst prop-
agation conditions. . 

d) Each'VHF Scatterte;minalrequirestwo antenn~e •. One is 
employed for' simul ta.ne.ous ,transmission and r.eoeption, through high 
efficiency filters,'tha other is employed fot reception only for diver-
sity purposes.. ' . 

e) There are at,least three types of antennae st1!table for this 
technique, eaoh provid~rig in excess of 20 db power gain, with a high 
degree of signal coherenoe in the pre~enoe of signals arriving from 
various angles; the half parabola the, oorner-~efleator and t~e, multiple' 
Yagi types, all of which may be of suah mechanical de.sign as' to avoid 
the necessity of special de-icing facilities. T.h~,ge~eral size of such 
antennae is approximately 140 feet ;in height and 140,t'ee't width overall, 
varying somewhat depending upon the ~ frequenoy order involved. Fre­
quencies in the range of 39-50 Mo/a are considered,suitab1~, with 
preference in the range of 36~42 Mc/a. Transmi t/receive frequencies must 
be separated'by'approx1mate1~ 3.5 Mo/sor more at a~y given location •. 
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f) It is of int'e~est ~.to note the antenn~ s;iting factors that 
must be taken into account. Antennae must be.JFocated on flat ground 

" with substantially flat; clearterr.ain for a ndhimurn of 2000 feat in 
the signal path and that thC? terr~in .clea:rance's.hould be .wi thin an . 
angle of less than 4 degrees, subtended from this pc;:>int, for a~circuit 
length of 850 NM (which is close to the opt~~length for VHF Scatter 
techniques). It is estimated also that t;lsystem'1nc.luding three links 
could be installed in.about nine months el~paed,time (excluding any period 
of interruptioll, for climatologi~al :reasons, ~.OJ:i exam.p~e). ' 

g) Based on the results of existing ciro~its, including those in 
northern latitudes, the predictedrelilibility fc;>r a voice circuit across 
the North Atlantic would be: 

One Hop - 99.8% yearly and 99.2% c;l.Uring the worst month; 
Three Hops '- 99.3% yearly and 97.3% during the worst month; 

Reliability of the teleprinter circuits is, predicted to be virtually 
100%, with negligibly small error rate under the very worst propagation 
conditions. ' 

'h) With respect to voice quality, it is predicted that the 
'percentage of the time throughout the year that intelligibility will be 
impaired (channel test tone-to-noise ratio below 15 db) is only.3% for 
one hop, ,,6% for. two . h6p~. and 1.5%. for three hops.' 

i) As an indication of the general magnitude of the cost of one 
complete terminal, including electronio equipment, power generators, 
fuel storage, buildings antennae, shipping ~nd installation charges; it 
is roughly estimated at approximately $350,000 := £125,000.'J;'his figure 
may be higher or lower depending on variations in labour and material 
costs, availability of primary pouer (125kW); etc'. 

'I.. " 
Part 4.- DATA ON IMPROVEMENT OF NAT RTT CIRCUITS (U.K.) 

Statement by the U. K~ 'Delegation 

The United Kingdom has since the 3rd NAT Regional Air Navigation 
Meeting, bearing· in mind COM Recommendations 2, B, 9 and 11, and believing 
that continuousavail&bilityof RTT 'circuits is an essential prer.equisite to 
the f?fficient exeroise of ATC Traffic Control, kept a careful rec.ord of, the 
relation between the serviceability of RTT cirouits and the features of the, 
instal1a tions at. RTT terminals. . 
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Over the period Deoember 1954 to January 1956, while there. has 
been a progressive improvement in two-way communications on the RTT circuits 
London - Gander, London- New Yor~, a~~ London- R~ykjav~k, th~ United Kingdom 
has found that during the period of sUrvey' the inc'oIirl.ng servicaability to 
Londo.n ha's been below that of the ,outgoing serviceability from London 1:>y the 
amounts .shown below: . 

Ga~g.er 

December 1954 5% 
January 1955 5% 

February 1955 5% 

March 1955 5% 

April 19'55 5% 

May 1955 5% 

. June 195? 3,% 

July 1955 5% 

August 1955 5% 
L 

September 1955 5% 

October 1955 5% 

November 1955 5% 

December 1955 5.% 

January. 1956 6.65% 

Associating this data with: 

New York 

5.12% 

2.39% 

5'.34% 

2.85% 

1.'24% 

0 •. 45% 

0.8 % 
2.2 % 

5.4 % 

1.2% 

3 % 

0.85% 

2.49% 

Reykjavik 

12.88% 

13.37% 

11 % 

14.4 % 

18.5 f% 

8.7 %' 

0.8 % 

6 % 
6.8 % 

16.7% 

9.6% 

13 % 

16 %' 

13.81% 

a) the ~ansmitting powers (40'kWat L<;>ndon, 15 kW at Gander, 
12 kW at New York and,.3 k~v at Reykjavik); . . 

b) the fact that the recei~er employed at the London terminal 
of the New York circuit during the period in question was a highly 
selective receiver and at the other London terminals a general purpose 
receiver was employed (diff.erenoe in performance is .shown at Appendix B 
0011-97 of the 3rd NAT Fina1 Report) 
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~he,·.v-ni.t~d '~KingdQ~,~,d;r,'e.w·~. tbel, conol.u~iO.n ..... the. t .,the. rW.;.a.jjimpiem~nt~ ti.on Qr . COM 
R~qomroeJ;l~?-tio;p.)·:t. _ <,0£ 3rQ. _N.t\~, .R~ WB:,~ . E? ~Sf9n t~~:l. " U' .. ~e I lligh, ,s~~v.~ q~a bili ty 
lJ.~,q~S,~AI'Y, tQ .:\l1s"tantaIleo\l~· ,oQmm.uP~qgt1Qn_. W~,~~ to ,_b:e~._p~ovicl(99-•. Conseq'llellt:LY 
~1..~ .lJ.n:i. t.~g J\:LngAom..,~.A.'l\~~@~mip.~l_s, ,~~, ~~tb~ . QQnv~~ted ... to tl:t~ ~e~eoti ver~q~iy~rs, 
u:?ed, .P:r,EfViQ:tl:f?l,y .in. tp~_ N~:WYQ~~~oi,I:Q:p.i,toAAY .. "a.~. J'ro~ l~oh ),956 •. , Beyond that 
po~nt furth.EW,im~ove~el11;;s'11l'e q.ep~lld~llt, uppn. inoreased powt?r oftran~ssion 
~t remote.t~rn4na.L;=3~g ~i@gulati9n .a~env1~!lge.d ~Il COl1RecQmm.endat~on 2 of 
3rd, NAT. , ~i.a.1s, ,i,n conjlnl~rt~ot.). ,wj.th~h$ lJn:1.t~dSta.tes, have been conducted, 
v~a ~u.Jlla:g._ ov~r -t;h~ .. past,yeai to 9Rver the _ ij6U~~e'~ly 'r.oute and it ).s hoped 
th~tthismay b,ec9Ine ~n o~rati,onal tae:l!.! ty ~n the near future" A northerly 
triangUlation route appeara tobe'depend~nt on the'development of Scatter 
techniques,referredto'1n para. 2.1.2.2.1'un,der Agenda'Imem. 1.5 c) at Section 2 
of the Report.'. 

., 
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APPENDIX n 

LIST OF REPRESENTATIVES AND 

COMMIT'IEES "AT'lENDED 

BEWIUM . coInmittee~nded. 
A ] 

F. 'fuburiauX' 
" 

Head of Delegation X 
H. Martin Delegate X 

CANADA 

C.C. Bogart , Head or Delegation X 
R. Graham Dele:gate X 
T. Myrick PI X 
R.H. Smfth. " X 
H. Ferris. Adviser X 
A.W. Loke tt X X 
W.B. Millar " X 

DENMARK 

V. Mosdal He~ of Delegation X 
O. AmUndsen Delegate X 
A. Hansen .t X 
H. Holiten Miller It X 
H. Mplgaard It I X 
L. Sl5'ndergaard It I 
C. lIastrup Adviser 'X 

FRANCE 

D. Haguenau Head of Delegation X X 
R. Balat Delegate I 
J.P. Barberon " X 
P. Bernadet It X 
P. Corra " I X 
L.A. Danel tt X 
R. Davidson " X 
G. Hoerter tt. 

I J. Iev~que tt I 
R. Mittner ,I' 

X X 

FEDERAL REPUBLIC OF GERMANY 

G. Glunz Observer ,X X F. Hentschel It X 
H~ Schweitzer tt 

X 
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~) A. ~ 
" 

~LAND 

B. Jonsson Head of Delegation l,X 
F. Diego Delegate X X 
E. Palsson n X 

IRELAND 
'/'//' 

"- I 

A. Kennan Head of Del~gation X 
G.E. Enright Delegate X 
T.O. Dalaigh " X 
R.W. o I Sullivan tt X 
P.K. Rohan it X 
Le Sinnott ~ X 

ISRAEL 

J. Williams, Head of Delegation X X 

NE THERLANDS 

O.t. Selis Head of Delegation X X 
H.E. Moeshart Delegate X 
H.MIt de Jong Alternate X 
P.J 41C. Rombouts 'If X X 
A. Van Der Aa Adv:iser X 

NORWAY 

J .H. Edvardsen Head of Delegation X X 
G~K. Kristiansen Delegate X 
R!O Bougge It 

X 

SPAIN 

E. de Ugarte Head of Delegation X 
J.M~ Arbeloa Delegate ' X X 

SWEDEN 

A. Iandin Head of Delaga tion X L.,E e Enderlein Adviser X,, X 
UNITED KINGDOM 

N • V. Lindemere Head of Delegation X J .0 II Oumming Delegate X R.G. Fall tI 
X X P .H.E. Hope-Ross ft 

X A.R. Kirk It 
X R_A. Pearson 00 
X E.WeI Pike Adviser X 
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A !! 
UNITED STATES 

H.H. McFarlane Head of Dele~a tion . X X 
Col. W.O. Ezell Alternate x 
W.L. Halnon tt, X 
W. Hendershot II X 

. E~V. Shores tt· X 
J.R. Abbott Adviser X 
H. Helfert II 

R.F. Link tI X 
R. Nye " G.H. Pratt II X 

International Airline Navigators Council 

H. Almin Observer X 
J. Dubost Observer X 

Inte~tional Air Transport Association 

A.O. Powell Head ot Delegation X 
D. Anderson Observer X 
P. Auberson It X 
H.T. Blaker .. X X 
R.F. Brown It X 
J. Edwards' tt X ( . 

" B. Frost It X 
J. Gilmore It 

J .M. Hardouin It X 
E.P. Henley' It X X 
J .J. Kennyhertz tt X 
O.P. Koch n X 
B. LilJequis t tt X 
J. Meline It ,X 
W.B. Miller It X 
L.A. Nilsson It X X 
P.G. Powell It ' X 
R.S. Roda II X 
J. Suttorp It X O.H. Wiles " X X 
C. 'Williams 

International Federation of Airline Pilots. Assooiations 

J. Woodman Observer X x 

International Telecommunications Union 

J.A. Gracie Observer· x 
World Meteorological Org~nization 

N. Verannema'n Observer x 

..; ENO-
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