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Revised

Society of Automotive Engineers, Inc.

TWO PENNSYLVANIA PLAZA, NEW YORK, N.Y. 10001

CONTINUOUS FLOW GENERAL AVIATION OXYGEN MASKS

1. 'SCOPE

1.1 Purpose: This standard defines the minimum requirement for the design, construction and per-
formance of continuous flow oxygen masks for crew and passengers of general aviation civil aircraft.

1.2 Typesy This standard includes the following types of continuous flow oxygen masks.

Open port dilution rebreathing masks.

Valved or restrictive phase dilution rebreathing masks.
Valved or restrictive phase dilution reservoir masks.
Opén port or restrictive dilution mask without rebreathing
or reservoir bag.
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1.3 Desecription: The masks shall be of an oronasal type covering the nose and mouth, utilizing a con-
tinuoui supply of oxygen and consisting of the facepiece, valving, mask susppnsion device, rebreath-
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b. Vallved or-restrictive phase dilution rebreathing mask - This type of masgk may

be

either of the following:
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A mask utilizing a rebreather bag iﬁto which a constant flow of oxyg
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introduced. A check valve between the mask and ambient air is provided
so that the ambient air will not be admitted before the rebreather bag has
been depleted. Valving is not present between the mask facepiece and the

rebreather bag, or

A mask utilizing a rebreathing bag but incorporating a restrictive sponge
or other means which admits dilution air when subjected to a significant
decrease in intra-mask pressure. Valving is not present between the

mask facepiece and rebreather bag.
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.1.2 Cleaning and Ste

c. Valved or restrictive phase dilution reservoir mask - This type of mask provides the most
efficient physiological use of constant flow aircraft oxygen and may be one of the following:

(1) A mask utilizing a reservoir bag incorporating a check valve between the mask face-
piece and reservoir bag to prevent introduction of exhaled gases into the reservoir
bag and to assure 100% oxygen in the reservoir. Dilution is accomplished at the later
phases of inspiration by a loaded ambient air valve which introduces ambient air
following depletion of the 100% oxygen content of the reservoir bag, or

(2) A phase dilution mask utilizing a reservoir bag with valve between the bag and the mask.
A porous restrictive dilution port to provide inhalation of ambient air at a slower rate
than oxygen from the reservoir, furthermore permitting the exhaled air to leave the mask.

d. Open port or restrictive dilution mask without rebreathing or reservoir bag - This mask is
defined as a mask which incorporates-dilution-ports-op-restrietive-dilution as1by the use
of open cell foam construction or one or more air inlet valves. This mask is not>a ecom-
mended for efficient physiological use of the aircraft oxygen, commensurate With require-
ments for pilot safety or survival in hypoxic environments at altitude.

MATERIALS

suitable for the pyrpose intended. Materials shall not be used which{contaminate oxygen or are adversely -
affected by continfious service with oxygen. Materials shall have'at least flash resistant properties as
specified in the Federal Aviation Regulations 23.853, or 3.1. 3.1 of National Aerospace Standard (NAS)
1179.

General: Materipls shall be of type, grade and quality which experiénce and/or testsa%iwe shown to be

-1 Facepiece: The|facepiece shall be free of objectionable odors. Materials in contact lifth the skin shall
be selected to bg as non-irritating, non-allergenic,-soft and compliant to the facial configuration as
practical.

ilizing: The mask shall be'made of materials which will permit cleahing and steriliza-
tion without adverse effects and without disdssembly. The method of cleaning and stejrilizing shall be
recommended by the manufacturer.

Elastomer Components: A tag of leaflet describing elastomeric components and a sugested method for
ingpection and detection of any ‘deterioration in these components which may adversely affect the perform-
ance of the mask shall be attached to or included in the packaged mask prior to delivery to the user.

-4 Fungus: Components ghall be fungus-proofed by selection of parts and materials that are non-nutrient to
fungus, or by treatment of the parts and materials prior to their use.

.5 Dissimilar Metals: ultably protecied against electrolytic corrosion, dissimilar metals shall
not be used in intimate contact with each other.

WORKMANSHIP

General: The mask shall be fabricated and finished in accordance with the highest grade practice in the
manufacture of this type of equipment. The finished mask and all internal parts shall be clean throughout
and free of fins, burrs, scale, oils, materials or any other conditions which might adversely affect the ‘
safe operation of the mask. ’
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3.2

3.3

3.3.1 Rebreather ¢r Reservoir Bag: The rebreather or reservoir shall be capable. of Wjithstanding two psi pres-

3.3.2 Facepiece Agsembly:

3.3.2.1 Fit: Thg facepiece shall be of sufficient resilience, size, and shape to conform readily to facial con-

3.3.2.2 Volume: The chamber formed between the face and the mask shall be so configured as to providé

3.3.2.3 Resilience: The main body of the mask shall be resilient enough to minimize deformation due to in-

3.3.2.4 Valve Design: Valves, when used, shall be designed to offer the following maximum resistance:

-3- AS 1224

Finish: All materials which are not inherently corrosion-resistant shall be finished with a protective
treatment or coating to minimize the effect of exposure to the environmental conditions which may be en-
countered in the service for which the equipment is intended. The protective treatment or coating shall not
chip, flake, or powder, or otherwise contaminate the mask.

Strength: The rebreather bag, reservoir bag, oxygen supply tube, and facepiece shall be assembled in such
a manner that when supported at the inlet end of the supply inlet, the assembly shall support a statis load of
20 Ib, applied at the facepiece for a period of three seconds after having been subjected to the environmental
conditions as specified in 3.4.1.1.

The rebreather or reservoir bag shall be easily removed and replaced, but should be so designed that it may
not be inadvertently detached while in use. All components of the mask assembly shall be resistant to tears,
snags, embrittlement and cracking, and all other defects leading to malfunction of the article, which might
be caused by normal handling during the service life.

sure for thr¢e seconds without failure or damage.

tours using no more'pressure than supplied by the mask suSpension device. Mask design should con-
sider extremes of Nasion-Menton, Bizygomatic, Bigonial,nand Nasion-Supramentale distances and other
applicabl¢ anthropometric information required to providé an adequate fit. Sugpested sources of infor-
mation inplude:

Adults: Human Body Size in Military Aircraft @d Personal Equipment, AAF Tech. Report
501, June 10, 1946.

fAnthropometry of Flying Peréonnel, WADC Tech. Report 52-321, USAF,
$ept. 1954, Hertzberg, et al.

Anthropometry of WAF \Basic Trainees, WADC Tech. Report 53-12,
July 1953, Danish,(et. al.

pnnotated Bibliography of Applied Physical Anthropology in Human Engineering,
WADC Tech Report 56-30, May 1958, edited by H. T.E. Hertzberg.

Children:| Selected Facial Measurements of Children for Oxygen Mask Design
JXW. Young, FAA, Office of Aviation Medicine, Civil Aeromedical Institute,

Report AM 66-9 _ April 1966 _Qkla. City Qkla

proper fit and adequate comfort with minimal dead~-space which could contribute to carbon dioxide re-
tention.

correct handling, which might compromise operating performance.

Oxygen inflow valve: 0.8 in. H20 at 30 1pm.
2.0 in. HgO at 70 1pm.

Exhalation valve: 2.0 in. HyO at 85 1pm.
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3.3.2.5 Attachment of the Mask Suspension Device: Provisions shall be made on the facepiece for attachirig al|

3.3.3

3.3.4

3.3.5 Tubing: The oxygen supply tube which is to be used for connecting the maskassembly to the oxygen

3.4

3.4.1

3.4.1.1 Temperature and Humidity: The assembly shall-be capable of being stowed at temperatures of

3.4.1.2 Condensation: Operation of the equipmient shall not be adversely affected by moisture accumulated

3.4.1.3 Vibration: e mask assembly shall be capable of performing adequately after exposure to one

3.4.1.4 Leakage Tests: Gas and supply tube leakage - with all openings to the mask facepiece sealed, apply a

Performance uirement:

mask suspension device.

Mask Suspension Device: A simple mask suspension device shall be provided for holding the mask on the
user's face. A simple means of adjusting the tightness of the mask to the face shall be provided.

Gas Bag (when used): The gas bag, when used, shall be attached to the facepiece and shall be made of
flexible material which will collapse when not in use. Strength of the attachment shall conform to para.
3.3. The gas bag(s) shall have the following minimum and maximum capacities when inflated to 0.5
inches of water positive pressure. ‘

Min. Vol. Max. Vol.
Type (ce.) (ce.)
Rebreather 800 1000
Reservoir 1000 1500

supply source shall be lightweight and adequate for its intended use. The tubing shall be fully flexible
within a temperhture range of -29 C (-20 F) to 71 C (160 F). The tubing(shall be capable of being bent to
a 1.0 in. radiug during stowage with less than 5% restriction to flow.at’ 30 lpm. NTP[D upon being re-
moved from st e.

Environmental Conditions:

71 C (160 F)|for 120 hr and -55 C (-67 F) for 2 hr, at relative humidities varying from 5% to 95%,
without affecting subsequent performance after return to normal temperature (72 F).

during use.

million cyclés, or 8 hr, of vibration at the resonant frequency or frequencies as determined by a scan
of vibration frequencies as.plotted in Figure 1, NAS 1179, Feb. 1961. At each reponmant frequency

detected, thé mask shall’be exposed to one million cycles or 8 hr vibration at this|frpequency and ampliA
tude, as shon in Figure 1, with the mask mounted: (a) with the direction of the vibration in line with
the principal axis¢of \the mask, and (b) in a direction perpendicular to the principa] axis of the mask.

If no resonapces are found within the frequency range of Figure 1, vibrate the magk at 100 cycles per |
second and the corresponding amplitude of Figure 1, for one million cycles in each direction.

pressure of at least 2 in. H,O to the supply tube inlet. The gas bag, including conngctions to the face-
piece and supply tubing, shall not exhibit a leakage in excess of 10 cc. per minute when pressurized
to the above value.
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4.1

4.1.2

4.1.2

d 4. MASK PERFORMANCE
)

' tracheal oxygen partial pressure of no less than 83.8 mm Hg. It is recommended that constant flow oxygen

4.1.1 Altitude Limifations: It is recommended that constant flow masks of the following]|types be limited to the

.1 Breathing Machine Tests With Typical Fit Leakage: When using a breathing machine for test purposes,

T AS 1224

Use: It is the intent of this standard that the mask assembly, as used by passengers and crew members of
non-pressurized and pressurized general aviation airc¢raft, shall be capable of maintaining during inspira-
tion a mean tracheal oxygen partial pressure of no less than 100 mm Hg when engaged in flights not to exceed|
35, 000 feet. Constant flow passenger masks which provide reliable concentrations approaching 100% oxygen
shall be provided passengers of pressurized aircraft engaged in flights above 35, 000 ft and not to exceed

41, 000 ft for which a potential exists for pressurization failure and emergency cabin decompression to the
flight altitude of the aircraft. These mask designs shall be capable of maintaining during inspiration a mean

masks as detailed in this standard not be used by those individuals in control of pressurized or non-pres-
surized aircraft above an altitude of 35, 000 feet. Oxygen requirements and masks for crew members con- |
trolling aircraft at higher altitudes are detailed in AIR 825, AIR 1069, and AS 452A.

following altitudes depending upon their use in pressurized or non-pressurizedairqraft and whether they
are to be worp by the passengers or by individuals in control of the aircraft;
a. Open port dilution rebreathing mask (passengers & crew).
1. Pregsurized —-----=--===---o--o-—me e —emmeeae el e 27, 009 feet
- 2. NoniPressurized --=---=-—=~=-ccecm e e e e e e 25,000 feet
b. Valved or restrictive phase dilution rebreathing masks
(passengers & crew).

1. Pregsurized ----=---=--c=----m-e—em oo me e oe e e 35, 00p feet
2. Non{Pressurized =--=-----m=-m=mm-mmms@8=mm e mm e 30, 00p feet

c¢. Valved of restrictive pHase dilution reservoir masks (passenger).

1. Pregsurized —~=-=--==m—mmm—e e e e — 41,00p feet
2. NontiPressurized -----=~-~={-s5~moooom e ee e 35, 00D feet
(crew) '

1. Presgsurized -------=-s S e—mm e o 35, 00p feet
2. NontPressurized ~~+=-etmcm o m e e e 35, 00 feet

d. Open poxt or restrictive phase dilution mask without a rebreather or
reservoilr bag (passenger & crew).

1. Pregsurized: —~~-~~—===m-—--m-mc e e e - 20, 00p feet
2. NontPressurized ~---=—=——mmmmom e e e e 15, 00p feet

Performance Test "A'': The performance of the mask shall be established by first determining a typical
fit leakage value on representative randomly selected subjects, and then testing the mask on a breathing ma-
chine which can consistently produce the minute and tidal volumes specified. The typical fit leakage tests
shall be carried out as specified in para. 4.1.7.1 of NAS 1179. In lieu of the leakage test method pre-
scribed in NAS 1179, 4.1.7.1.1, the nitrogen dilution method (which is considered to be a more definitive
leakage test) as detailed in the final report of FAA Contract No. FAA-885, Feb. 8, 1962, may be used.

hermetically seal the facepiece of the test mask against the face of the breathing machine and incorpor-
ate a mechanism to provide the typical fit leakage. A suitable gas sampling orifice shall be provided in
the portion of the breathing machine representing the trachea. The breathing machine shall have a sim-
ulated tracheal dead space of approximately 150 cc. and shall insure a thorough mixing of the gases in
the simulated lung. The respiratory rate and tidal volume shall be sufficiently adjustable to meet re-
quirements of this standard. The simulated respiratory flow shall essentially follow a pattern such as
occurs in human respiration. An outline of a typical dynamic testing system for demand regulators
which may be modified for constant flow system testing is detailed in ARP 1109.
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