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BUREAU CF SAFETY /
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March 27, 1958
CIVIL AR RECULATIONS DRHAFT RELRASE IO. 58m7

SUBJECT: Supplementary Oxygen Heguirements

The Bureau of Safety has under consideration amendments o
Partp ddsmesd ) 11, and B of the Civil Air Regulations. The reasons
therefor are 8§8t-forth in the explanatory statement of the atteched
proposal which is being published in the Federal Register as z notics
of proposad rule meking concurrently with the issusnce of this draft
release,

The Bureau desires that all persons who will be affected by the re-
quirements of this proposal be fully informed as to its effect upon them
and is therefore circulating copies in order to afford interested persons
ample opportunity to submit to the Bureau such comments as they may desire.

Because of the larpge number of comments wvhich we anticipabe receive
ing in response Lo this draft release, we will be vneble to acknowledge
receipt of eachi reply. Ilowever, you may be assured that all ccmment will
be given careful consideration.

It should be ncted that comments must be submitted in duplicate and
in order to insure consideration must be received by the Bureau not later
than iay 5, 1958,

Cf%>1:4ﬁ4 /_/%Lfﬁﬁgi,
Oscar Balke

Director, Dureau of Safety
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CIVIL AEROVAUTICS BOARD
- /I CFR Parts Lb, Lo, k1, L27

SUPPLEMENTARY OXYGEN REQUIREMENI‘S
NOTICE OF PROPCSED RULE MAKTIIG

Pursuant to authority delegated by the Ciﬁil Aeronautics Board to
the Bureau of Safety; notice is hereby given that the Buresau will propose
to the Board the édoptidh of amendments to Parts Lb, L0, L1, and L2 of
the Civil Air Regulations as hereinafter set forth,

.Interestéd persons may participate in the making of the'prdposed
rules by submitting such writien data, views, or arguments as they may
desire., Communications should be submitted in duplicate'to the Civil
Lercnautics Board, attention Bureau of Safety, lashington 25; D, Cs Ii‘
order to insure their consideration by the Board before taking further
action on the proposed rules, communications must be received by
May 5, 1958. Copies of such communications will be available after
May 7, 1958, for examination by interested persons at the Docket
Section of the Board, Room 5412, Department of Commerce Euilding,
Washington, D+ C.

Heretofore the supplemental oxygen requirements for transpori cate-
gory airplanes have been based primerily upon the needs of alrplanes
certificated for operations at altitudes at or below 25,000 feet.
Current requirenents have proved to be satisfactery for operations
within this limit; however, deficiencies appéar when-tﬂe ezisting.

provisibns are retained to nmeet the needs of higher altitudes, To
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svercome these deficiencies, revisions to Part Lb of the Civil Air
.Regulations are being proposed, and revisions of the appropriate seetions
of Parts LG, L1, and L2 are being proposed to maintain consistensy with
the airworthiness requirements and for clarification,

The advent of turbine~powered airplanes which operate at higher
altitudes than airpleres powered by reciprocating enéines requires that
some changes be made in the supplementary oxygen requirements for aire
planes utilizing these higher altitudes, Flight at these higher alti-
tudes increases the severity of the problems which are associlated with
the use of supplemental oxygen. Because of the operational demands of
turbine engines, flight altitudes as high as h0,000 feet and above mush
be anticipateds Cabin depressurization at these altitudes wouid rapidly
affect all occupants of the airplane and require that immediate aid in
the form of adequate supplemental oxygen be available to avoid high
casualﬂy rates, In adaition to the immgdiate oxygen problems associated
with depressurization, these alrplanes are further faced with the possim
bility of being forced by fuel éonsumption factors to continue flight at
altitudes that would require supplemental oxygen to be furnished all
occupants,

In the event of cabin depressurization at altitudes above 25,000 feet,
the urgent need for supplemental oxygen would require that 1t be fufnished
t0 2ll occupants dvring the descent to a habitable enviromments This
oxygen dispensing equipment must be readily available and of a type which
can be utilized by the occupants without delay. The oxygen flow rate
provided by this equipment must be zdequate to insure that adverse physi~

olegical reaction to low atmospheric pressures is not significant.
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Fuel consumption factors often require opefations for an extended
period of time at an altitude requiring supplemental oxygen and thereby
necessitating that a large quantity of oxygen be carried aboard the air-
plane. The oxygen flow rate now prescribed by Figure lb-21 of Part lLib
has been found to be greater than necessary fof these conditions., The
new oxygen flow rate prescribed by this proposed amendment is generally
agreed to be adequate and is defined in terms that specify-the oxygen
pressure as delivered at the point of usage vather than the pressure when
delivered from the systems Since this requirement is for sustained flight
at an altitude whers oxygen is réquired, it will bé epplicable to all air-
planes flying at cabin pressure altitudes greater‘ﬁhan 10,000 feet,

During normal flight or following depressurizatlon, some passengers
may suffer varying degrees of disability which will require undiluted
oﬁygen for firsi~aid purposes. For this contingency, & requirement for
a quantity of flrst~aid oxygen is contained in this proposal,

A requirement for a positive visusl and aural alsrm indicating the
need for supplemental oxygen by the occupants of the airplane is proposed.
because of the necessity for the immediate use of oxygen following deprese
surizetion at high altitudes,

It is essential that the flight crew be alert, mentally efficient,
and in good physical condition at all times, To insure this, a greater
amount of oxygen than that necessary for passengers 1s required. In
the event of unexpected cabin depressurization at altitudes above
K2S,OOO feet, there is a real danger that neither the pilet nor the copilot
would be able to use his oxygen equipment within a safe period of time

unless at least one of them wears his oxygen mask at all times when
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flying at such altitudess A rsguirement lgg therefore, proposed which
would require that cne flight crew member at ths controls of the airplane
wear an oxygen mask at all itimes or have one immediately availaﬁle when
flight is conducted above 25,000 feeby |

The flight attendarts, in the course of their normal,dufies,’may '
be at any place in the cabin at. the time of depressurization; Since
" at altitudes above 25,00b feet sufficient time may not be available for
them to return %o a designated oxygen station, it is necessary that
either a portable oxygen supply be carried by each attendant or that
sufficient additional outlets and units of dispensing equipmehﬁ'be availe
able throughout the cabin o insure that it will be attainable at all
timese In view of the fact that turbine-powéred airplanes will probably
be requirsd to contimue operations at flight altitudes requiring supple-
mental oxygeny it will be necessary to provide portable oxygén:éQuipment
for the cabin attendants in order %o insure mobility of these attendants
so that they msy give assistance to passengers as needed even though
portable oxygen equipment is not required to satisfy the emergency
descent provisions. |

Since it is possible that an adult and o child might be in a
- lavatory at the ﬁime of a depressurization, a requirement that two :
" units of oxygen dispensing equipment be provided in each lavatory is
included in these proposed amendments,

In view of the foregoing, notice is hereby given thai the Bureau
proposes to recommend to the Board that Parts 4b, L0, hl, and L2 of

the Civil Air Regulations be amended:
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1. By amending § Lb,375 (£) of Part Lb to read as followss

1375 Pressure control., # # %

(f) Visual and aural warning devices shall be provided té
indicate when the safe limits of cabin pressﬁre differential, absolute
cabin pressure, and rate of change of absolute pressure are exceeded.
These visual and awral warning devices and the instruments required by
3 Uba375 (e) shall be located in a group at the pilot or flight enginser
station. ‘

2+ By delebing figure hb-21,
3« By smending § Lb.651 {2), (b), (d), and (e) to read as follows:

Ube651 Oxygen equipment and supply. % # %

{a) Ceneral. The oxygen system installed shall be free from
hazards in itself, in its method of operation, and in its effect upon
other components of the airplane. HMeans shall be provided %o enable
the crew to determine the quantity of oxygen available in each source
of suppiy. These indicators shzll be located in the same group as or
adjacent to the instruments required by 3 Lba375 {(e) and (£).

(b) Reguired minimum mass flow of supplemental oxygen. The

minimum nass flow of supplemental oxygzen required per person ab various
cabin pressure aliitudes shall be thal necessary to comply with the
following requirements as applicables

(1) Vhere continuwous flow equipment is used by flight
crew members in an aircraft certifiecated to operate at flight altitudes
not exceeding 25,000 feet, the minimum mass flow of supplemental |

oxyegen required for each crew member shall not be less than that which
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will maintain a tracheal oxygen partiél pressure of 119 mm Hg. when
breathing 15 liters ;per minute, BIPS, and having a meximum tidal volume
of 700 cca with a constant time interval between respirations.

(2) VUhere demand equipment is used by flight crew members
in an airecraft certificated o opérate at £light altitudes not exceeding
140,000 feet, the minimum mass flow of supplemental oxygen required for
each crew member shall be not less than that which will maintain a
tracheal oxygen partial pressure of 122 mm Hge to and including a
flight altitude of 35,000 feet and 95 percent oxygen between flight
altitudes of 35,000 and 10,000 feet, when breathing 20 liters per
minute,BIPS,

(3} there contirnuous flow equipment is used by the
passengers and cabin atiendants, the minimum mass flow of supplemental
oxygen required for each person at various cabin pressure altitudes shall
be not less than that whi_ich will maintain the following tracheasl oxygen
partial pressures when ubing the oxygen equipment provided including masks:

(i) | & tracheal oxygen partial pressure of 100 mm Hg.

when breathing 15 liters per minute, BTPS,and having a tidal volume of
700 ccs with a consbaunt time interval between respirations.

(,ti) At flight altitudes not exceeding 25,000 feet,
a tracheal oxygen paﬂﬁial pressure of 83,0 rm Hp. when breathing 30 J.iters
per minute, BTPS,and having a tidal volume of 1100 ccs with a constant time
interval between respirations.

(iii) Above flight altitudes of 25,000 feet but not

exceeding 32,000 feet, a tracheal oxygen partial pressure of 1L9 mm Hg.
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and shove flight altitudes of 32,000 feet but not exceeding LO,000 feet
95 pergent oxygen when breathing 30 liters per minute; BIPS and having a
tidel volume of 11C0 cec, with a zonstant time interval between regpirae
tions.

LA

(d) Equipment standards for dispensing units. Where oxygen

dispensing units are required, they shall comply with the provisions of
suoparagraphs (1) through (3) of this paragraphs |

(1) An individual dispensing unit shall be provided for
gach occupant for whom supplemental oxygen is required to be furnished,
A1l units shall be designed to cover the nose and moubtis (For crew
masks to be used for protective breathing purposes, see parsgraph ()
of this section.)

(2) In airplanes certificated to operate at flight
altitudes not execeeding 25,000 feet, there shall be available to and
within reach of each flight erew member an oxygen supply terminal and
unit of cxygen dispensing equipment to provide for the immediate use of
oxygen by such crew member. For all other occuparnts the supply terminals
and dispensing equipment shall be located so as to provide for a timely
use of oxygen as required by the operating rules,

(3} In airplanes certificated to operate above 25,000
feet flight altitude, the provisions of subdivisions (i) through (iii)
of this subparagraph shall apply:?

(1) An oxygen dispensing unit shall be immediately

and aubomatically available to each occupant wherever seated;
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(ii) Mot less than two ouitlets and unibs of
dispensing equipment shall be located in each lavatory; and

(1ii) Portable oxygen equipment shall be available
for each cabin attendant.

(e) Yeans for determining use of oxyzen, Means shall be

provided to enable the crew to determine whether oxygen 1s being delivered
Yo eaech user and to indicate whether the automatic presentabion system
functions properly, These indications éhall be located in the same
group as or adjacent to the instrumentation for the oxygen system and
pressurization system required by §§ Lb.375 (f) and Ib.651 (a).

Yo By amending § 1h0.202 of Part LO to read as follows and by
similarly amending .3 Ul.2l of Part L1 and L2.26 of Part L2:

404202 Supplemental oxyren for sustenance and first-aid. Sustaining

and first-aid oxygen'and dispensing equipment shcll be furnished by the
alr carrier for use as set forth in this section, The amount of oxygen
provided shall be at least that quantity which will be necessary to
comply with parasraphs (a), (b), and (c) of tiiis section. 4As used in
the oxygen requirements hereinafter set fortih, Yecabin pressure
altitude! shall mean the pressure altitude corresponding witﬁ the
pressure in the cabin of the airplane, and "flicht altitude! shall
mean the altitude above sea level at which the airvlane is operated;
for airplanes not equipped with pressurized cabins, "cabin pressure
altitude" and "flight altitude! shall be considered identicals The
amount of sustaining and first-zid oxyren required for a particnlar
operation to comply with the rules in this part shéll be determined on

the basis of cabin pressure altitudes and flight duration consistent
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with the operating procedures established for each such operation and
route. The requirements for airplanes with pressurized cabins shall be
determined on the basis of cabin pressure altitude and the assumption
that a cabin pressurization failure will occur at a time during flight
which is most critical from the standpoint of coxygen need, and that
after such failure the alrplane will descend withoubt exceeding its
“operating limitations to a flight altitude that will permit successful
termination of the flight . Following such failure the cabin

pressure altitude shall be the same as fiight altitude.

(a) Crew members. It shall be shovm that a supply of oxygen

for crew members is provided in accordance with the following require=
.mentsi

(1} A% cabin pressure altitudes above 10,000 feet and
not exceeding 12,000 feet, oxygen shall be provided for and used by
each member of the flight crew on flight deck duty and provided for
all other crew members during the portion of the flight in excess of
30 minutes within this range of altitudes,

(2) At cabin pressure altitudes above 12,000 feet,
oxygen shall be provided for and used by each member of the flight.crew
on flight ceck duty and provided for all other crew members during the
entire flicht at such altitudes.

(b) Passengers, The air ezmsrier shall show that a supply of
oxygen for passenger safety is provided in accordance with the following

requirements:
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() TYor flights at czbin pressure altitudes above
10,000 feet but not exceeding 1L,000 feet, a supply of oxygen shall bs
provided for the duration of £light in excess of 30 minutes to 10 percent
of the number of passengers carried.

(2} TFor flights at cabin pressure altibtudes above 1L,000
feet bubt not exceeding 15,000 feet, a supply of oxygen shall be provided
for_the duration of flight at such altitude to 30 percent of the
number of pagsengers carried,

(3) Tor flights ab cabin pressure altitudes above 15,000
feet, a supply of oxyzen shall be provided for each occupant capried for
the duration of flight at such altitude.

| (L) For firstwaid treatment of occupants who for physie
ological reasons might require undiluted oxygen, a supply of oxygen snall
be provided to furnish 95 percent oxygen for the duration of flight ab
cabin pressure altitudes above 8,000 fest to 2 percent of the occupants
on flights of L hours or less, or to L percent of the occupants on
flights of more than L hours, but in no case to less than 2 persons., An

appropriate number of dispensing units shall be provided,

5. By smending § L0.203 to read as follows and by similarly amend-
ing §§ Lilecha and L2,27:

10,203 Supplemental oxygen for emergency descent of pressurized

‘cabin airplanes. - When operating pressurized cabin airplanes, the air

carriser shall furnish oxygen and dispensing equipment necessary to permit
compliance with the requirements set forth in this section in the event

of cabin pressurization failure,
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(a) Orew members, When operating at flight altitudes above

10,000 feet, oxygen shall be provided to permit compliance with

§ 40,202 except that not less than a 2-hour supply shall be provided
for the flight crew members on flight deck duty., The oxygen required
by § 104205 may be included in determining the supply required for
flight orew members on flight deck duty in the event of cabin pressur-
izatioen failure,

(b) Use of oxygen mask by pilot., One pilot at the controls of

the airplane shall wear and use zn oxygen mask at all times when oper—
ating at flight altitudes above 25,000 feet unless it can be shown that
the oxygen mask although not in use can be worn by the pilot in 2 manner
that will permit it to be placed on his face in position for use and
properly secured and sealed with the use of one hand only, that control
of the airplane can easily be maintained while positloning the mask,

and that no probable circumstance leading to the loss of cabin pressure

will result in the loss of the oxygen mask or its functione

(¢) Use of portable oxyzen quipmenﬁ by cabin attendanté.
Portable oxygen equipment shall be carried by each atiendant during the
entire time flight is conducted above 25,000_feet unless it is shown
 that sufficient spare outlets and masks are distributed throughout the
cabin to Insure immediate availability of oxygen to the cabin atlendants
regardless of their lccation at the time of cabin depressurizations

(d) Passenger cabin cccupants, Ihen cperating at flight

altitudes above 10,000 feet, the following supply of oxXygen shall be

© provided for the wse of passengsr cabln occupants
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(1) When an airplane is certificated to 6perate ab
flight altitudes not exceeding 25,000 feet, oxyszen shall be provided
for 33 winhutes to 10 percent of the number of passenger cabin oceupants
carried if at any point along the route to be floﬁn the airplane can
descend safely to a flight sltitude of 14,000 feet or less within b
minutes,

(2) When an airplane is operated at flizht altitudes
not exceeding 25,000 feet and cannot descend safely to 1h,OOé feat
within L minutes, and when an airplane is operatec at flight altitudes
above 25,000 feet, oxygen shall be provided for 10 percent of the number
of passenger cabin occupants carried for the duration of fiight at cabin
pressure altitudes above 10,000 feet but not exceeding 14,000 feet and,
as applicable, to permit compliance with § 40,202 {b) (2), and (3),
except that not less than a 1O=-minute supply for all passenger éabin

occupants shall be provided.

(e) Passenger briefing, Before flight is coﬁducted above
25,000 feet,2 crew member shall givé the passengers instructions regard-—
ing the location and operation of the oxygen dispensing egquipment and
the necessity of using oxygen in the event of cabin depressurization.
6e By amending § L0.20L by adding tand § L0e203" after the refer-
enwe "§ L0.202", and by changing "“Jduly 20, 1950% to the effective date
of the latess amendments applicab;e to § Lbe651; and by similarly

amending $§ Ll.24b and L2.28.
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These amendments are proposed under the authority of Title VI
of the Civil Aeronautics Agt of 1938, as amended, and mazy be changed
in the light of comments received in response to this notice of proposed
rule makinga
{Secs 205 {2}, 52 Stat, 98li; U9 UsSeCe 425, Interpret or apply
secsy 601~610, 52 Stat, 2007~1012, as amended; L9 U.S¢Ca 551-560)
Dated at Washington, De Ces Warch 27, 1958,

By the Bureau of Safety:

/s/ Oscar Bakke

Osear Bakke
Director

(SEAL)



