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she~9lMUin9socprr ryrFor bnrl50. Amancmg Air and5P.rre U0b;riR AEROSPACE 
STANDARD I N T E R N A T I O N A L  

*oo&” Dn-e. Hnmnaale. PA 1-1 

Revised 199647 
sumnaa1ornrogniml as all rmsncon” s a “  

CONTINUOUS FLOW AVIATION OXYGEN MASKS 
(For Non-lranspon Category Airctaft) 

1. SCOPE: 

- This standard defines me minimum requiremenr for the design, conmaion and performance of 
continuous flow oxygen masks for crew and passengers of general aviadon civil aircrah 

1.1 Types: 

This standard indudes d-te following rypes of conrinuous flow oxygen masks. 

a. Open pon dilurion rebreathing masks. 
b. Valved or resaictive phase dilurion rebrearhing masks. 
c. Valved or rearidve phase dilwion resetvoir masks. 
d. Open pon or resaictive dillnion mask W~UIOUI rebreathing or reservoir bag. 

1.2 Description: 

The masks shall be of an oronasal type covering me nase and mourh, urilizing a continuous 
supply of oxygen and consisting OT me facepiece, WlvinQ, mask suspension device, rebreathing 
or reservoir bag (except Type V), supply Tube, and including connecror and flow indicator (when 
used). 

1.3 Definition: 

The mask rypes are defined as follows: 

a. Opep pon dilurion rebrearhing mask -This is a rype of mask incorporating a rebreazher bag 
into which exhaled 9a666. high in oxygen conKen1 from me first portion of d-te previous 
exhalsrion, are introduced IO be mspired again upon the nen inspiration. Dilution of oxygen 
flowing into the mask is aceDmplishad by fixed nonvariable orifices Incorporated in the body of 
rhe mask or system, allowing dilurion by inuoducrion of ambienr air during inspiration. Valving 
is not present DSIWeeO tne maSK facepiece and rebreathing bag. 
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1.3 (Con~nued): 

0. Valved or restridve phase diludon rebreaming mask - This rype of mask may be either of ihe 
following: 

( I )  A mask mi l ing a rebreather bag inro which a fonaant flow of oxygen IS introduced. A 
check valve between the mask and ambiem air is provided so that m e  ambient air will not 
De admined before the rebreather bag has been depleted. Valving is not present 
between the mask facepiece and the robreamer bag, or 

(2) A mask uriliing a rebrasing bsg bur incorporating a restrictive sponge or orher means 
which admiv dikrlion air when 6UbjeEled 10 a significant decrease in intra-mask pressure. 
Valving is not presenr beween the mask facepiece and rebreather bag. - 

c. Valved or resindive rsIpEodiltilution ra-orvoir mask - Thii type of mask pmvides the mom 
efficient phyrblogkal use Of cOr”t-flow &iircrafr oxygen and may tae one 01 me following: 

(1 ) A mask utilizing a reservoir bag incorPoraIing a check valve between the mask facepiece 
and reservoir bag 
assure 100% oxygen in rhe reservoir. Dilurion is accomplished ar the l a m  phase of 
inspimtion by B loaded ambient 8k Mlva which inlrcuwes ambient air following depletion 
of me 100% aryoen content of the resenroir bag, or 

(2) A phesedilurion mask utilkhg a resewoir bag wirh W e  beween the bag and me mask. 
A porous resaicdw dilution port to provide inhalation of ambient air ai a slower rate rhan 
oxygen from me reservoir, furrhomore permining the exhaled air to leave me mask. 

I . d. Open-porl or resuiaivedilurion mask widmur rebreathing or reservoir bag - This mask is 
defined 88 a mark which inWrporares dilution pons or tebaictive dilution such as by the use 
of opensell foam ” r u n i o n  or one or more air inlet ~ l v e s .  This mask is not 
recommended for efficient physiological u60 d mC aircraft oxygen. commensurate with 
requirements for pilor Safery or Sufvhrai in hypoxic environments at Bninrde. 

prevent introducrion Of exhaled gases inm the reservoir bag and to 

7 

1 - 
2 REFERENCES: 

AS452A Oxygen Mask Assembly, Dumand and Pressure Breathing, Crew 

AIR62SA Oxygen Equipment for Airctafi 

AIR1069 Crew Oxygen Requirements Up to a Maximum Altitude of 45.000 Feel 

ARPl 109 Dynamit Tesring Sysrems for O w e n  Brearhing Equipment 

Federal Aviation Regulations Part 1, Paragraph 1.1 

NAS 1179. Feb. 1961 
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2. (Consnued): 

An Anthropometric Sizing Program for Oral-Nasal Oxygen Masks Based on 1967 US. Air Force 
Survey Data, AMRL Technical Repon 75-51, McConville and Alexander 

Anthropometry of Air Force Women, AMRL Technical Repon 70-5, April 1972. C. E. Ckuser, et ai. 

Anthropometric S i g  and Fa-Test of the MC-1 Oral-Nasal OxyQen Mask WADC Technical Repon 
58505. March 1959, Emanuel, Alexander, and Churchill 

Recommended Subjea Selecdon and Tea Pmcedure for Quaorbrive Respiraror Testing. J. T. 
Mcconvitlc, E. Churchill and A Hack, Health. Mucation 8 Welfare Cantran HSM-99-75-15. 
Nov. 30,1973 

Amhropomerry for Respirator Sizing, J. T. McCanville, E. Churchill. and L L Lauback Health. 
Education 8 Welfare Contrau: No. HSM9897l-11, April 30,1872 

Selened Facial Measuremems of Children for Oxygen Mask Design, J. W. Young. FAA, Office of 
Aviation Medicine, Civil Aeromedical Institute, Repan AM 66-9. April 1966. OWa Cii .  OUa. 

FAA Convan No. FW-805, Feb. 8.1962 

Department of Ihe Interior. Bureau of Mines, 4800 Forbes SL. Pinsburgh. PA - Repon Number 
R1-6865 

23.1443 of the Federal Aviation Regulations 

. 

3. MATERIALS: 

3.1 General: 
(R) 

Mater& shall be of type. grade and qualirywhich experience andlor tests nave sham to be 
suitable for the purpose intended. Mareriaisshall MI be used which conramime oxygen or are 
advemly affecred by mndnuous service wilh oxygen. Materials shall have a1 l e a  flame 
resistant properties as defined in me Federal AviaUon Regularions Pan 1, Paragraph 1.1. 

3.1.1 Facepiece: The facepiece shaU De free of objeaonable odors. Mazerials in mIaa wiUl me 
skin shall be selecwd to Be as non-irrirathg, non-allergenic, sofl arid compliant 10 the tacial 
digurntion as practical. 

3.12 Cleaning and sleriliing: The mask shall Do made of materials which will pennir cleaning and 
sterilization wihoot adverse effects and Wimoul disassembly. The merhcd of deaning and 
aeriliing shal be recommended oy the manufacturer. 

3.1.3 Elasromer Componenrs: A rag or leaflet drescribing elastomeric components with seMce llfo 
(R) l i  and a suggesred me"i for inspech and derection of any aeterioration in mese 

mponenrs which may adversely affea Ute performance of Ihe mark shall be amched to or 
included in the packaged mask prior to deFNery Io me user. 

-3- 
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3.1.4 Fungus: Componem sMU be fungus-proofed by selection of pan?, and malerials inat are now 
nuriem IO fungus, or by treI;mni of me pars and !?2z&:s pior IO 3 ~ : :  ::e. 

3.1.5 Dissimitar Meralr: Unless sulrablypmmcmd against eleamlyk corrosion, dissimilar m e w  
shall nbr be used in Imimate c o w  wi@-~ e a h  other. 

4. WORKMANSHIP: 

4.1 General: 

The mask shall be fabricaid and llnimed in accordance with the highest gtade pramice in rhe 
, manufadre of Ihk lypcr Of equipment Tne finished mask and all internal parrs shall be dean 
~oughour  and free of fins. burrs. scale. dls. mplerials or any mer condmons wnich might 
adversely affm the safe opetation d me mask 

4.2 Finish: 

All materials which are not inherenliy conwion-resistan1 shall be finished win a protective 
veauneni or coating ro minimize m0 efftcr of expasure to h e  envimnmenral conditions which 
may be encountered in me sewice for which rhs equipment is inmnded. The pratecrive rreameni 
or coating shall not chip, flab, or pawder. or othenvise conraminate me mask. 

I 

I 4.3 strenm: 

The rabreather bag, resenroir bag, oxygen supply Uba. and facepiece shall be assembled in such 
a manner mat when supponed a1 the inlet end of the supply inlet, the assembly shall suppon a 
cmic loaa ot 20 Ib (90 N). applied at the lacepiece for a period of 3 seconds after having been 
subjeaed to the environmonral cordIions as sp6cified in 4.4.1.1. 

All camponems of Ihe mask ass- ahall be resistant to leafs. snags, embritdemeni and 
uacking, and all other defeclo leading IO malfunction of the artide, which might be caused by 
normal handling during the 6eMce 5e. 

4.3.1 Rebreather or Reocrwoir Bag (whm used): The rebreather or reservoir bag shall be easily 
removed and replaced, but should be so designed mat it may not be inadvenenrly deramed 
while in use. 

4.3.1.1 Bag Srrength: The rebreahr 01 reservoir bag shall be capable of WiUistanding 2 psi 
(R) (13.8 kpa) pressure for 3 seconds wilt~oui failure or damage and conmnrned of a pliabk 

material io preclude compromise of vawe sequencing and riw oxygerrldiludon cyde of 
rebreathing and phase dilurion maok. 

4.3.12 Bag Asscmoly: The bag, when used, shall be anached Io Ita? facepiece and ubing w a  
(A) sufficient strength to wilhrplnd a pull to-e on me Dag in any direction of 5 Ib (222 N) for 

3 seconds and mar% of flexible material which will collapse when not in use. The bags shall 
have the following minimum and maximum capaciues when inhied 10 0.5 inch HzO (124 Pa) 
positive pressure: 

- 4 -  



Jul-15-02 IO:46am From- 1-568 P.06/11 F-743 

- SAE AS1224 Revision B 
~~ 

TABLE 1 

Minimum Volume Maumum Volume 
Type (-3 ccms 

Rebreather 800 1 .ooo 
Resewolr 1 s o 0 0  1,500 

4.3.2 

*4,3.2. 

Facepiece Assembly: 

Fit The facepiece shall be of sufficient resilience, Size. and shape 10 contom readily to facial 
contours using no more pressure man supplied by Um mask suspension device. Mask rlesign 
should conslder ememef of Nasion-Menron, Bizygoma~ic, Bigonial, and Nasion- 
Supramenule distances and omer applicable amhmpometric information required fo provias 
an adequate fiI. Suggened sources of intormarion include: 

Aduhs: An Anthropometric Siting Program for OdNasal Oxygen Ma& Based on 1967 
US. Air Force Survey Data, AMRL Technical Repon 75-51, McConville and 
Alexander. 

mmropomeuy of Air Force Women, AMRL Technical Repon 70-5, April 1972, 
C. E. C l a w ,  81 111. 

Anthropomeaic W n g  and Fn-TeSt at rhe M C I  Od-Nasal Oxygen Mask, WAOC 
Technical ReponS8-505, March 1959. Emanuel, Ale*ander, and Churchill. 

R6~01r~nended Subjea Selection and Tesx Procedure for Qwntirarive Rerpitaror 
Testing. J. T. McConville. E. Churchill and A. Hadr. Health, Education &Welfare 
Contract HSM-9S75-15. Nov. 30,1973- 

Anthropomeuy tor Reopirator Siting, J. T. McConviUa, E. Churchill. and L L 
Lauback, Health. Education 8 Welfare Canma No. HSMQ99-71-11, April 30, 
1 072 

Children: Seleaea Facial Measuremenls of Children for Oxygen Mask Design, J. W- Young, 
FAA. office of Aviarion Medicine, Civil Aeromedical ImiIlne, Repon AM 66-9, April 
1986, om. my, Ob. 

4.3.2.2 Volume: The chamber tormed bemeen me face and the mask 6hall be so configured as to 
provide proper fn and abequam COInfOH wifh minimal deadspace which could contribum u, 
carbon dioxide retention. 

4.323 Resilience: The main body of rhe ma& shall be resJienl enough 10 minimize de fmr ion  due 
10 w a g e  and incorrea handling, which might compromise opeEiIing peIformance. 
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4.3.2.4 Valve Design: When used, diltnion valve Cvieking pressure and res~smnce muS1 be relared m 
cxjgen idow res!s*a:a 6 order m assure proper pksing of me o.xygen/di!micn ??le. m e r  
valves. when used, shall be designed to offer the following maximum resisrance: 

Oxygen inflow valve: 0.8 imn K O  (200 Pa) at 30 Uminule (.W m'lminute) NTPD- 
2.0 inch HrO (496 Pa) ai 70 Urninure (0.70 m'fminure) NTPD 

~~halarion ~hre :  2.0 inm H ~ O  (4- Pa) ai 8$ Uminw (.OBS m'lminute) NTPD 

4.32.5 Amchment of Ihe Ma& Suspension Device: Provisions rhall be made on the facepiece for 
anaching a mask suspension device. 

4 . 3 i  Mask Suspension Device: A simple mask suspension deviee shall be provided for holding 
mask on rho user's face. A simplo means of adjusung the righoless of Ihe rnask to the fa- 
shall be provided 

4.3.4 Tubing: The oxygen supply arbs which is 10 be used for connscSng the mask assembly u, the 
oxygen supply s u m  shall be li-eight and adeqUat8 for hE intended use. The tubing shall 
be fully flexiblr within a Iemperawre mnge of -20 O F  (-20 "c] to 160 ' F  (71 "C). me tubing shall 
be capable of W i g  bent to a 1 .O in (2.54 a) radius during stowage wim less hm 5% 
re6uiction IO flow at 30 Uminute (.W m'lminute) NTPD upon being removed from stowage. 

4.4 Performance Requirement 

4.4.1 Environmemal Conditions: 

4.4.1.1 Temperature and Hum-*. The assembly shall be capable 01 being stowed ai temperarures 
of 160 O F  (71 'C)  for 120 houm and -67 .F (-55 "C) for 2 hours, at relative h u m i d i i  varying 
from 5% IO 95%. withw affecting SUbSeqU6M perto- after return to nonnal 
temperature of 70 OF (21 'C) fur 30 minutes 

4.4.1 2 ConOensadon: Operalion of me equipment shall not be a&ersely affected by moisture 
accumulated during use. 

4.4.1 -3 Vibration: The mask assembly shall be capable of pe~orming adequately after exposure to 
one million cydes, or 8 hours, of vibration ar the resonant frequency or frequencies as 
determined by a scan of vibratian frequencies as ploded in Figure 1. NAS 1179, Feb. 1961. 
At each resonant frequency detened. the mask shall be erposed m one million cydes or 
8 houm vibration 81 lhk frequency and ampliwde, as shown in Figure 1, wirh the mask 
mounted: (a) WlFh the direction of dw vibtarion in line wilh the principal a i r  of the mask, and 
(b) in a direction perpendicular to Ihe principal ai6 of tha mask 

- 6 -  
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4.4.1.3 (continued): 

If no resonances are found wiol the frequency range of Figure 1, vibrate the mask at io0 
cycler per second (100 Hz) and the corresponding a m p l i  of figure 1, for one million 
cydes in each direction 

4.4.1.4 Leakage Tesrs: Gas and suppry tupe leakage - wim all openings to me mask facepiece 
sealed, apply a preotrrr of U leas 2 in HzO (498 Pa) to the supply tube inlet. The gas bag, 
indudin~conneaions 0 me facepiece and supply tubing, shall not M i b i t  a lealtage in excess 
of 10 cm per minulc when pnorurked IO the above value. 

6.- MASK PERFORMANCE: 

5.1 use: 

5.1.1 

It is me inrent of this smndard mU the mask assembly, as used by passengers and 
crewmembers of non-presu-d and pressurized genenl aviafion aircraft, shall be capable of 
mainraining during inspiration a m uadwal oxygen paniai pressure of no lass man 
io0 mm Hg (13.33 kPa) whn engaged in flighm not to exceed 35,OOO tt (10,668 m). Constant- 
flow passenger mask which prdde reliable eoncentrations approaching 100% oxygen shall be 
provided passengers of p~owrizad air& engaged in flights abwe 95,OOO ft (10,668 m) and 
not 10 erceed 41,000 ft (12,497 m) for which a poletnial arcists for prerwrizzttion-failuree and 
emergency cobin desonrpmsion to the flight ahitude of me ainrak fhese mask aesignr shall 
be capable of mainmini- a mean oxygen partial pressure of no less man 838 mm Hg 
(1 1.1 7 kpa) during inSpi&om II hi recommended that constant-flow oxygen masks as detailed in 
mis sElndard not bo ~ $ 4  by dwr fndhfiiuals in mml of pressurked or nonpressuri2ed airualt 
above an alliwde of S5,OW fi (10.668 m). Oxygen requirements and masks for crewmember6 
convolling a-wcrah 

Altitude Limiitiono: It ir mommended mat consmt-flow mash of me following ryps be 
limtmd to ?he following ahitudes depending upon their uos in pressurized or nowpressurized 
aircraft and whemcr m y  are 10 be wom by me passengers or tiy indiviiuals in control of me 
ai& These alriwde bnitatims are based on meorelid equipmen1 tapabiliriw and do not 
necessarily account for vadariont in the degree of training, physical a c m .  duration of 
exposure, general heam aWor altituae tolerance of the user. 

a. open pon dilution rebrathing mask (passengers and crew)). 

1. Pressurized 27.000 feet (8.230 m) 
2. Non-Preswrtzed 25.000 feet (7,620 m) 

b. Valved or resVicriVe ptwedilUtion rebreathing masks (passengers and crew). 

1. Pressurized I 35,000 feet (lO.SS8 m) 
2 Non-Pressurized ----- 30,W feet (9,144 m) 

higher alhdes are deralled in AIRWA, AIR1068. and AS452h. 
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5.1.1 (Continued): 

e. Vawed or restrictive phasedilubn reservoir masks (passengers). 

1-568 P.DO/Il F-743 

I 

-8-  



Jill-15-02 I0:4Qam From- T-568 P.10/11 F-743 

... .. ~ 

SAE AS1224 Revision B 

5.1.2.2 Tracheal Oxygen Partial Pressure Breaeing Machine Tea: For each represenraxive mask 
tested me uachcal orygen pRiaI F r C s w ~  Shall be daymined a1 13.37, Urninure NTPD 
(1 5 Uminule BTPS') and wim a tidal volume of 623 cm NTPD (700 cm BTPS) and 
26.7 Uminurs NTPD (30 U m i i e  BTPS) wim a tidal volume of 980 an3 NTPD (1 100 
BTPS) using the minimum maos oxygen flow a w e  as specified in 23.1443 of ma Federal 
Aviation Regularions (see Appendix 1). If Ihe spacified flows are nor adequate to provide m e  
tracheal oxygen panial pressures specified in 5.1 then the additional oxygen flow IO provide 
mhos6 rracbcal oxygen pmal pressures at 5,000 t~ (1.524 m) incremenrs shall be recorded. 

5.1 2.3 Inspired C m  Dinzlde Breathing Machine Tesr: The complete mask shall be rested by 
anaching and sealing the facepiece lo a aummy head connected to a Dreaming machine 

I Which o rates at a breading rate of 20 cycles per minure wim a diiplacemenr of 
750 cm /cyde. oxygen mnmining 5% CO, shall be exhaled into ?he facepiece. Wrh oxygen 
flowing to mask at Ihs Uow rpte recommended by rhe manufacturer, me panial pressure of 
CO, in inspirod air. measured at the mouth of lhe dummrs he84 Shall not exceed an average 
of 20 mm Hg (2.67 kPa) durin9 Ihe inspiratory ponion of any cyde. (Ref-: Depanmenr or me 
Inrenor. Bureau of Mi=, 4800 Forbes SI.. Pittsburgh, PA - Repon Number Rl-6865.) 

p" 

5.1 -3 Performance Test "B" (human subjects at aldtude): Human testing at altitude shall be 
pertarmed as specified in 4.1.8 of NAS 1179 with the exception rhat only five subjecs need be 
evaluared and exercise may be wed to stimulaw respiration to Ihe desired minute and ildal 
volume in lieu of volunrary hypervendlation. The masks snall demOlMiaie a capabilii of 
providiia a uacheal o g o n  pn-1 pressure of 100 mm Hg (13.33 Irpa) at alMudes and flow 
raws specfwd in para. 23,1443 of the Federal Aviarion Regularions (See Appendix 1). wnh the 
excep~on that maeks designed for and used by passengers only may demomte  a capabiliry 
of providing a tracheal owen  panial prebsure of 83.8 mm Hg (1 1.17 kPa) aBove an alrirude of 
35.000 f i  (10.6B m) up to and including 40,000 fi  (12.192 m). If performance tesl -AD or '8' 
indicates the mask design is incdpable ol providing Uw specified tracheal oxygen partiel 
pressures of 100 mm Hg or 83.8 mm Hg (13.33 kPa or 11.17 kPa) as speciftee in this section, 
the rracheal w e n  parlid pressures shall be recorded as nored in 5.1 22. 

6. QUAUN ASSURANCE PROVISIONS 

6.1 The manufacturer shall perform, or cause to be performed, Ihe tests covered in this srandard for 
initial qualiicarion ot me mask. Tasrs called tor in paragraphs 4.3.4.3.1,5.12,5.1.2.1.5.1.2.2. 
and 5.1.3 shall De pertomled on no less man five represenlarive masks. Tesrs called for in 4.3.5, 
4.4.1 -1.4.4.1 -3. and 4.4.1.4 shall be performed on no less man one mask. Each test mask shell 
be individually identified and represenrative of produclion unirs. 

' BTPS - Body remperawre (37 'C. 98.6 OF). Ambient pressure. sautrated wlth warer vapor 
@HzO = 47 mm Hg = 6.3 kPa). 

PREPAREDBY 
SAE COMMITTEE A-10, AIRCRAFT OXYGEN EQUIPMENT 

- 9 -  
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