C1V1L AERONAUTICS BOARD
BUREAU OF SAFETY REGULATION
: WASHINGTON, D. C.

CIVIL ATR REGULATIONS DRAFT RELEASE NO. 52 [ / 20 C,;
‘ §:~§‘x w i

SUBJECT: Conversion of speed and distance provisions of the Gﬁ;vil
AiT Regulation2 o knots and nautical miles.

The Bursau of Safety Regulsation has under comsideration amsnd-
ments to geveral Parts of the Civil Air Hsgulations with respect o
the conversion of speed and distance requiremspita froax miles per hour
and statute miles to knots and nautiea] miles. The explamatory ~
statement contained in the attached proposal seds forth the reasovns
therefor.

The proposal is being published in the Federal Register as a
notice of proposed rule makmg conourrently with the issuance of ithis
draft releage.

The Bureau desires that all interesied persons in the aviation
industry who will be affected by the requirements of this proposal
be fully informed as to the effect of the propessl upon their opera-
tions. To accomplish this objective the proposal is being circulated
to the aviation industry in order to afford imterested persons awple
opportunity to submit to the Bureau such comments as they may desire.
In order that such persons may have complete information readily
availsble without the necessity of referring to cther documents; we
have attached an exact copy of the proposal being publighed in the
Federal Repgister.

Because of the large number of comments which we anticipate
" receiving in response to this draft release, we will be unsble to
acknowladge receipt of each reply. However, you may be aasured that
all coment will be given careful consideration.

Tt should be noted that comments must be submitted in duplieate
and in order to insure cconsideration should be received by the Burean

not later than May 15, 1952,

/Jnhn M. Chambexrlain -
s Paresu of Safety Regulation




CIVIL ARRCNAUTICS BOARD

CFR, Parts éé, 26, 4O, 41,
42, 43, k5, LB, Sk, 60 and 617

CONVERSION OF SPEED AND DISTANCE PROVISIONS OF THE CIVIL AIR
REGULATIONS TO KNOTS AND NAUTICAL MILES

NOTICE OF FROPOSED RULE MAKING

Purguant to authority delega‘i‘.ed by the Civil Aeronautics Board
to the Bureau of Safety Regulation, nmotice is hereby piven that the
Burean will propose te ihe Board amendments o 'i:.l'xe Civil Adr Repulae
tions as hereinaftsr set forth.

Interested persons may partieipate in the meking of the proposed
ruales by submitting such written data, visws, or arguments as they may
desire. Commmnications shonld be submitted in duplicate to the Civii
Aeronantics Board, attention Bureau of Safety Regulation, Washington
25; D. Cs In order ioc insure their consideration by the Board before
taking further zction on ihe proposed rulss, communications rusi bhe
received by May 15, 1952, Copies of such commnicebions will be
available after May 20, 1952, for examination by interested persons
at the Docket Segtion of the Board, Room 5412, Commerce Building,
Washington, D. €.

On April 6, 1950, the Air Coordinating Committee (ACC} l/ agreed
on 'bhe fol’mring reconmendztlons*- '

1. Thet there is a peed for stan:lardizatm of
units used in speed and distance moasurement,

2, That the single Military-Civil standard unit
of measurement be namtical miles and knots,
and :

3. That these standardsbe placed into effect by
a target date of 195L with -dimplementation to
béegin as scon as pass:,ble. '

ﬂlese recomuendations concerning standardizatien of dimﬂnsmnal units
were based on techmical studies made during 1945 by subcommittees of
the Air Coordinating Commitiee which had beesn initiated as the result
of three signifieant developments in the operation of aireraft within
the United States: {1) the requirement for a system of standard
dimensional units in the implementation of the Common System of air
traff::.c contrel and nav:n.,gat.i.onal a.'i.ds, {2} the sdoption by the

p See attached note.



military establishment of a standard system of dimensional units,
and (3) the adoption by the International Ciwvil Aviation Organiza-
tion of international standards for dimensionsl units to be used
in air-ground cc:rm‘cu.u‘x:t.lcza"lr;1 ons,

Standardization of Dimensional TUnits in the Military Establishment

Effective March 31, 19}47, the Air Force adopted a policy of
gradual conversion to the nautical mile and lkmot as the units of
distance and speed measurement for Air Force mireraft operations.
This decision stemmed from the action of the Joint Aeronantical
Board, taken in 1946, which directed that all Air Force aircraft of
a new type procured after 1946 would be egquipped with airspeed
indicators calibrated in kmots. The Navy and Coast Guard have always
used the nautiecal system for distance and speed measurement; however,
due to the neecessiiy for conformity with Civil Aviation practices in
the United States, they have retained the statute mile for tower
visibility reports. (Complete implementation by the military will
be realized or July 1, 1952, when the Navy, Air Force, and Coast
Guard make mandatory the use of the nautical system in aeronantical
operations including all voice, teletype, and OW communications.)

Standardization of Dimensional Units in Internatiocnal Operations

The post war pericd saw the rapid extenszion of the operations
of United States carriers to every area of the globe with the exeep-
tion of the Tron Curtain countries. In addition to the carriers
previously operating internationally, several of the domestic opera-
tors extended their routes beyond the continental limits of the
United States, Concurrent with this develepment many foreigm air
carriers initiated operations into this country as the result of
bilateral agreements between ihe Uni'bed States and their respective
governments,

. The expansion of international air carrier operation during the
post war period focused abtention on the disgimilarity of dimensional
units used by operaters of the various countries of the world. Al-
though international carriers wariocusly used the nautical mile, the
statute mile, and the kilometer as the basis for distance and speed
measurements, the use of the nautical mile was predominant., Since
considerable international traffic terminates or originates in the
United States, it was of interest to the United States that some
standardization in the field of dimensionsl wmits be soupght, The
International Civil Aviation Organization undertook ito achieve such
standardization in Armex 5 to the Chicago Convention {Dimensional
Units to be Used in Air-Ground Communications). 7he Council of ICAQ
has recently approved a revision of Annex 5 which establishes ihe
navtical mile as the basic unit of distance and speed measurement in
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air/ground commnications, Tt appears that international use of
the nawtical mile is gradually crysialliizing into an accepted practiee.

Need for Standardirstion of Dimensional Units in the Common System

The wartime stimulus given to the development of electronic
navigatiou ailds and traffic control facilities ewlminated in the
-development of a plan feor the integration of air ftraffiec eontrol
and navigation systems within the United Siates, which came to be
known as the Common Systeme The outline for this plan was completed
in 1948 and the detailed blueprint of the operational policies and
facilities necessary for its ultimate implementation was completed
- in December 1950. ‘The Common System will provide air traffic control
and navigational services for all users of the airspace, It will
meet the requirements of national defense, will improve safely in
air operations, and will contivl the movement of air traffic more
efficiently under all weather conditions,

However, one of the many technical problems that became apparent
during the development of the Common System was that of standardiza-
tion of units of distance measurement. Ir order that all existing
and planned electronic facilities might be uitilized most efficiently,
it was realized that a single unit of speed and distance measurement
was vital. With the marked increase in military use of the civil
airways facilities in aircraft equipped with indicators calibrated
in knots, the present traffic comtrol system has already been heavily
burdened, becaunse traffic controllers must check and comvert flight
plan and en route speed estimates, in order to be sure that a single
speed unit is being employed. " This is necessary to egtablish minimum
safe horizontal separatiom on the airways under IFR conditions., The
problem-of mixed traffic will become progressively more acute as the
frequency of operations of military aireraft equipped with indicators
calibrated in Jmots increases. It is obvious, that with Air Force
aireraft converting to nautical units, and eivil aircraft retaining
statute units, a most uwndesirable and probably hazardous condition
will vltimately exist on the airways., A standard air/ground dimen-
sional unit would thus apprecizbly increase the efficiency of new
ravigational snd traffic conirol devices and procedures, minimizing
comprarrications relabive to dimensional units. In addition, equipment
such as DME (Distance Measuring Equipmeni) can be manufactured most
efficiently, if the marmfacturer can be assured that a standard unit
of measurement will be established, thus requiring the calibration
of equipment in only one unit., Upon the installation of fully suto-
matic traffic control equipment, the use of a sinple unit will beceme
unavoidable, as movement date including time, reporied speed and
distance will be fed into these devices avtomatieally. All federal
agencies and nonegovermmental groups reprféented on ACC Subcommitiees
agreed that the adoption of a single standard unit was highly desirable
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for the realization of the maximom efficiency of the Common System.
The only two systems of measurement which the Air Coordinating
Committee considered to be practicsble of implementation were the
English (statute) system, which is employed by domestic civil avia-
tion and the nautical system, which is employed by the Military and
the United States flag carriers in their international operations.

Sta.ndardiza.tion of Dimensienal Tnite in the Civil Air Regulations .

. In general, non-governmental aviation interests consuited by
the technical subcommittees of the Air Coordinating Committee in
consideration of this dimensional problem, supported the retention
of the statute mile as the basic unit and the Military supported

the nautieal mile, The Federal civil aviation agencies recognized,
that as public service agencies, they have an obligation ynder the
Civil Aeronavtics Act of 1938, to foster and promote the Gevelopment
of an air transportation system best adapted to both civil and
militery needs and, therefore, while not actually promoting the
nantical system, they were keenly aware that cne standard unit of
measurement was highly desirable for the orderly development and use
-of the growing elegtronic airways and traffic control sysiem.

Rather than perpetuate the continued use of two umiis in the Ciwil-
Military aviation iraffic control and navigation system, with the
inefficiency and possgibly hazardous confusion inherent in such &
dual, system, the Air Coordinating Commitiee considered that a
progressive step would be taken if standardization on a common unit
covld be accomplished in a well-planned cooperstive mamner. Carrying
cut the recommendations of the Adr Ceoordinating Comuittee, therefore,
appears to be in the navional interest.

Implementation of such a policy would necessarily involve con-
version of statute values to nautieal values in many aspects of civil
aercnautical activities, and would require changes of dimensional
units used, for example, in the Civil Air Regulations, Clvil Aero-
nautics Manuals, Regulations of the Administrater, Airplane Flight
Marmals, Flight Information Mamuals, Coast &nd Ceodetic Survey Charts,
and Air Marking., Dimensional units employed in many of the above are
based on pertinen’ provisions of the Civil Air Regulations, and as
a result any detailed changes in the Civil Air Regulations affect
the dimensional standards wsed in those various publ:.catlons and
activities.

Tne Civil Air Regulations and the varicms services provided by
the aeronauntieal agencies of the Department cf Commerce are so closely
interrelated that apy conversion of values in the Civil Alr Regulae
tions necessitated the eloesest coordination between the Department of
Commerce (including the U. S. Weather Bureau) and the Civil Aeronavtics
Board. The methods of converting dimensional units vsed in the Civil
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Air Regulations have'béen' discussed with representative groups of
aircraft users. No fundamental disagreement with the principles
used in the conversions was apparent..

The policy upon which the proposed conversions was based was o
insvre simpliciity and safety in each instance, each specific valne
in the regulations being considered con its owm merits. The gulding
. principle in all proposed conversions was that, insocfar as possible,
no substantive change would be made in the requirements of the various
regulations. Each of the conversions i'alls inte ¢pme or more of the
four categories listed below:

l. When apprepriate, distance values would be converted to
" the nearest legieal whole nunber.

2s In those cases in whiceh distance walues, not delineated
-on charts, had been originally established on an arbi-
trary basis and no hardship to operztors or apprecisble
relazation of safety gtandards would be invelved, tie
- same numerical value would be retained.

3. Va.sib:Ll:.ty values below three nantical milss would be
converted to values which could be cbserved by the
Us S« Weather Bureau and Control Towers, and would
retain very c¢lose approximates of the increments cuvr-
rently cbserved and reported.

i In those cases where direct conversicn was desirable.
or necesgsary, conversions would be made to the nearest
1/10 of a nautical mile (visibitities), or, in another
category (performance limitations), ‘to the nearest
1/100 of a nautical mile.

None of the amendments considered, with the exception of the
three statute mile visibility requirement {60.16 {¢), 60.31, etc.},
involves a mejor substentive change in the regulations. Direct
conversion of the three mile value is 2,6 nautical miles., It was
agreed that this direct comversion would be cumbersome in voice
procedures, and would imply an accuracy cf obsewathns in fiight
which could not be reaslized by pilots. In addition, the Beard
has under separate consideration the entire problem of visibility
requirements and in particular is studying recommendations for
higher visibility standards necessitabted by the increase in the
speed and congestion of aircraft operating in conirel zomes amd
control areas. The Weather Bureau, which is obliged to measure
and report visibility accurately in control zones, agreed that 2.6
nautical miles is an umrealistic refinement of visibility measure-
ment apd concurred in the use of three nautical miles. For these
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raasons, therefore, the increase from three statute miles to‘threé '
nauticsl miles for VFR visibilities was considered to be justifiable. .

As a result of precise conversions used in groups 3 and I, no
change or re-evaluation of ajirways widths, rouvte speeifications,
operational procedures, and minimm altitudes will be necessary, which
would have been the case had the values been converted to the nearest
whole number, All other conversions come under group 1 or 2 above,
were in no way controversial, and were relatively easy (o resolve.

In the airworthiness regulations, it is considered unnecessary
to specify the use of knots in the design requirements at this time,
The Buresu will propose in the 1953 Airworthiness Heview that the
nautical system of speed and distance mezsurement be employed in the
airworthiness and other related regulations, However, it is felt ‘
desirable in the interest of safety of navigation and traffic control,
to provide appropriate means for ready conversion by the pilots of
statute units to nautical units. For those aireraft which are
equipped with air-speed indicators calibrated in knots, all operating
- limitations and information in the Airplane Flight Mamal and all
placards which involve air speeds will be required to include the
knot conversion values.

The problem of cockpit standardlzatlon in transport aircraft
has been under active consideration by the Board, the Defense Depart-
ments, apd industry for some time. The guestion of mandstory replace- -
ment of air-speed indicators calibrated in statute miles with
indicators calibrated in knots is intimately related to this larger
probiem of cockpit standardization, and therefore the Bureau is
ecpecially desivous of receiving comment ob this aspect of the con~-
version projecta

It is anticipated that cwmers will sventunally choose to instail
air-speed inmdicators calibrated in knots as & matiter of convenience.
However, as long as adequate means of conversion are provided to
ensure proper use of dimensional units under IFR conditions, there
do not appear to be adequate grounds for reguiring such indicators,

The rules governing the operations of air carriers contain
certain en route operating limiiations in which the term ?So {power-off
true-indicated stalling speed in the landing configuration) is em-
ployed in various formulas. The constants and products of these
formulas are predicated on the sapression of Vg, in statute miles per
hours As these formmlas are ¢losely related to certain perfarmance
requirements of the airworthiness repulations, which sre expressad
in statute units, and are used primarily for the development of
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mquu-ed performance cha.x'ts, it iz felt degirable to retain these
formulas as currently expressed in statute miles per hour waptil
such time as the related airworthiness regnlations are expressed
in nautical units, A note is proposed, therefore, to be appendad

" to appropriate sections indigating that Vgq will continue to be
expressed in statuie miles per howur where ite reference is intended
solely to establish operating weighis of a.ircra.ft.

It is therefore proposed to amend the parts and sec'bions of
the Civil Air Regmlations as irndicsted om 'hhe attachment marked
"{}anversmn Amendmenta.® '

These amendments are proposed under the asuthority of Title VI
of the Civil Aeronauties Act of 1938, as amended, The propesals
may be changed in the lighi of comments me:_ved in responsa to
this notice of proposed rule-making.

(S8c. 205 (a), 52 Stat. 9843 k9 U.S5.C. 425 (a)., Interpret or apply -
secs. 601-610, 52 Stat. 1007-10123 L9 U.S.C. 551-560; 62 Stat. 1216)

Dated March 27, 1952 "at Washington, D. C.
By the Bureau of Safety Regulation:

M%W

/ Jolm ¥. Chamberlain
L/ Director

(SBAL)



NOTE

*The Air Coordinat:.ng Committee :{ACC) is a Federal interdepart-

mental committee established by imterdepartmental agrsement in 1945,
and svbsequently formalized by the President under Executive Order
9781, Septenmber 19, 1946, with responsibility for .coordinating: Federal
policy in the field of aviation. The Committee is authorized to
wexamine aviation problems and developments a.f'fecting more than one
participating agency; develop and recommend integrated policies to be
carried out and actions to be tsken by the participating agencies or
by any other Goverrment -agency charged with responsibility in the
aviation field; and, to the extent permitted by law, coordinate the
aviabion activities of such agencies except activities relating to
the exercise of quasi-judicial functions.” It coordinates interdepart-
mental views and recommends to:the Department of State general policy
directives and instructions for the guidance of the United States -
. Representatives to the Intermational Civil Aviation Organization (ICAO).
. The ACC is also responsible for: making recommendations to the President
. eoncerning major aviation policy and for submitting to him for decision
any disagreement on important ava.ation quest.:.ons. .

. The ACC is concerned with all aspects of aviation policy, tech—
nical, economic, and legal, and in the past year has. been . especially
active in providing a bridge between the military amd eivil agencies
involved in mobilization of the nationts air power, Since recom-
mendations of the ACC can be made only by uvnanimous agreement, its
member agencies are assured of an opportunity for full discussion and
¢onsideration of all aviation matters affecting them. The means is
. ‘thereby provided for the a.ch:.eveman‘b of an integrated and coordina‘t.ed
Federal a:viat:l.on policy.

‘Aviation policy matters may be submitted to the Air 0oordinating
Committee by individual Federal departments and agencies, States and
other non~Federal jurisdictions, the aviation industry, and the U. Se
Representative to the Intermational Civil Aviation Organization.
These matters sre then referred to an ACC component oxr one of the
member agencies for study and analysis and the preparation of a posi-
‘tion which w:n.ll be acceptable to the member agencies and carried cut
- by “hhem.

‘ The Air Coord;mating Committee membership at present J.ncludes
the Departments of State, Navy, Air Foree, Treasury, Post Office,
Commerce, -and the Civil Aeronzutics Board, as voting members, and the
Buresu of the Budget and the National Security Resources Bosrd, as
non-voting members. Federal agencies not members of the Committee
are invited to participate on matters of interest to them with full
vobing pr::ﬁ.leges.

The Operational Policy Group of the Air Coordinating Committeetls
Adr Traffie Control and Nevigation Panel, which developed pla.ng for
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the Common System, was composed of operational and technical experts
{civil and military), suthorized and established as a full time group
by the member agencies of the Air Coordinating Commitiee. They
functioned with the following consgiderations in mind. inm developing
the details of the safe, all weather air traffic nontrol and naviga-
tion system (Common Sy"stenn) .

‘ (a} - That integrated Civil-;m.:.tary trafﬁe
p control procedures wers in the mterest.
of nat:.ona.l security; : :

- (b) That the needs of non-tactlcal m.l:l.tary
SR operation mst be cons:n.ciered. o

. {e¢) ‘That the special problems of each class of

. user-and method of use of the airspace (in- -
‘eleding the problems concerning aireraft only
partially equipped with Common System equip-
ment) mest be oalc.en into accm.n‘i‘., an.d

{d) That a complete study of all technlcal con-
giderations affecting economy, time scale. of
. accomplishment, snd equipment developnent was
NEeCesSsary. , ‘



- CONVERSION AMENDMENTS

1, Auerid the distance and speed provisions of the Civil Air Regulations

- as follows:
|  GROUP I |
CAR © CHANGE STATUTE MILES 1O NAUTICAL MILES
. See. 20,35(a)(2) 350 . 3bo
Sec. 20.35(2)(2) - 150 . | 130
Sec. 41,13(b) 200 ST
See, 41.30(d) | 20 : 17
Sec, 41.128 .~ 100 : 85
' Sec; h2.76 . | ) doun 20 . 17
| Sec. 42,82 - 20 17
Sec; 54.23(2) o 70 - - 80
-Sec. 54.23(b) : 120 ' 105 .
Sec. 54.23(c) ‘ 120 105
Sec, 61.51 50 45
Sec, 61,52 50 . : b5
 Sec. 61,222 - 20 17
| ‘ GROUP 11
jmsec. 20,25(2)(1) Co2s 25
'See, 20,25(a)(1) 100 | 100
- Sec, 26,7(c) 125 : 125
“See, 26.8(a)(1) 200 - 200
Sec, 40,29 100 100
Secs 41.21(a)(1) 25 25
- 8ec. 41,21(b)(1) ' .25 - .25
Sec, 41,22(a) | 25 | 25
Sec, 42,21(b) 3 - -3
Sec. 42,23(a)(1) | .25 25
Sec. 43.30(b)(4) | 3 3
- Sec. 48,2

Sec, QBIB(GJ

Sec, $0,16(c}
Sec, £50,16{d) note

Wi Wl
W An\man


http://41.2H.aMl

GAR

" Sec.

Sec -
Sec,
S Jec,
Sec,
Sec,
Sec,
" Sec,
Sec,
Bac,
.Sec.

Sec,
Sec.

Sec.

Sec.
Sec,

Ssc,
Sec,
Jec,
Sec,

Sec.
Sea,
Sec,

. Sec,

S2c,

Seg.,
Sec.
Sec,
Sec,
Sec,
Sec.

Sec,
Sec,
. Sec,

60,31(a)
60.31(b)
60,31{c)
60.31(c) note :
60.31(d) 5th line
60,31(d) 8th line

40,31(d) Note 6th line
60,31(d) Note 11lth line
60,31(d} Note 20th llne

40.32(b)
60.41{ g}

61.43(b)
61,252

41,13(2)

4R.55(a)
h2e55(a)

60.42(a)

60.42(a)

60.42(a).
60.42(b) |

61.200(b) 2nd.1line
61.200(b} 4th line
61.204{a){1)
61,204(a)(2)
61.204(a}(3)

£1.30(a)
41.30(b}
£1.30(c)
hl.BOEd)
41.30(d} - -

41.114(b)

42,73
424 Th,

GROUP 11 (oot )

CHANGE STATUTE MILES

- miles per hour

8
25

GROUPS IIT and IV
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GROUP IV (cont, )

GAR  CHANGE STATUTE MILES T0 NAUTICAL MILES
Sec. 42.75(b) 10 8.68
Sec, 42,76 10 8.68
Sec, 42,76 5 Lo
Sec, L2,82 10 g.68
Sec. L2.R2 - 5 Le3h
Sec, 61,219 10 8,68
Sec, 61,220 i1C 8,68
Sec, 61.221 10 8,68
Sec.. 61,222 | 10 8.68
Sec, 61,222 . 5 he34
Sec, 61, 26l(b) 5 T L34

2, Amend Sec, 43, 10(b) by adding the following sentence at the end
thereof:

Air-gpeed limitations and related informatlon
contained in the Airplane Flight Manual, and
pertlnent placards shall be expressed in the
same units &s used on the air-gpeed indiecator,

3, Amend Sec. 43,30{2}{1) by adding the following sentence thereto:
Whenever the operation rules of this chapter
require more than one air-speed indicator,
all such instruments shall be calibrated to
read air speed in the same units,
4. Amend Sec. 43.30(c) by adding a ﬁew subparagraph as follows:

(¢} Instrument flight rules,

N R K

(8) After July 1, 1952, if the aircraft is
equipped with an air-speed indicator
calibrated in statute miles per hour,
a readily useable means shall be pro-
vided for the flight crew to convert
statute miles per hour to knots.

5, Amend Secs. 41.30, 42.73, 42.Th, 42,75, 61.219, 61.220 and £1.221
by adding the following note at the end of each gection:

Note: For the purposes of this section;
Vg, shall be expressed in statute miles

per hour,



